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SECTION 1A0
GENERAL CONDITIONS

RELATED DOCUMENTS

These General Conditions apply to all Divisions of this specification.

INTENT OF DRAWINGS AND SPECIFICATIONS

The Contractor shall furnish all labor, material, tools, equipment, plant and services necessary to
complete the work shown on the drawings, in strict accordance with the various divisions of these
specifications.

The drawings and specifications are intended to include everything obviously requisite and
necessary to the proper and entire completion of the work whether or not each item is specifically
mentioned. In the event of inconsistency between the drawings and specifications, the
specifications shall govern.

Wherever it is required in these specifications or on the drawings that the Contractor provide
apparatus or equipment, it shall be understood that the Contractor shall furnish, install and
connect such apparatus or equipment in a complete manner to insure satisfactory operation,
except when otherwise definitely specified. All material and equipment shall be new unless
otherwise specified.

DEFINITIONS

Wherever the word "Laboratory" appears on the drawings or specifications, it shall be construed
to mean the "Argonne National Laboratory".

Wherever the word "Contractor" appears on the drawings or specifications, it shall be construed to
mean the entity who is responsible to the Laboratory for the successful execution of the project
construction and other requirements of the contract documents.

When the terms "approved", "satisfactory", "equal”, "approved equal", "proper", or "as directed"
are used, they shall be interpreted as meaning "approved", etc., by the Laboratory.

STANDARDS, CODES AND FEDERAL SPECIFICATIONS

The standards, codes, Federal Specifications and other recommendations and publications
referred to in these specifications shall be of the latest issue (including all amendments) in effect
on the date of the specifications.

Where requirements are in excess of the above standards, codes and Federal Specifications, the
Contractor shall be bound by the information indicated in the specifications and/or on the
drawings.
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SITE INSPECTION

It is expected that the Contractor has visited the site and has become thoroughly acquainted with
all conditions relative to the site, work location and all other matters which might affect the work to
be performed.

VERIFICATION OF DIMENSIONS

Wherever existing obstructions or dimensional inaccuracies capable of verification by the
Contractor in the field, or wherever minor variations of indicated arrangements or dimensions of
equipment, interfere with the installation as shown on the drawings, the Contractor shall make
such necessary alterations as are approved by the Laboratory and such alterations shall not
constitute a basis for extra charge.

SUBSTITUTION OF EQUIPMENT AND MATERIALS

The naming of manufacturers in the specifications or on the drawings shall not be construed as an
intention to eliminate the products of other manufacturers having approved equivalent products.
The substitution of material other than that named in the specifications or on the drawings, may
be made only after the approval of the Laboratory has been granted in writing. Any request for
substitution must be accompanied and substantiated by written technical and operational data.

Any necessary modification of equipment, building, piping, ductwork, electrical or any other work
resulting from the use of equipment or materials other than that first named in the specifications,
and any construction work related to such modification shall be the responsibility of the Contractor
notwithstanding approval of same by the Laboratory, shall be without cost to the Laboratory and
the Contractor shall not be entitled to any additional payment or extension of time by reason
thereof. The Contractor shall submit with the request for use of equipment or materials, other
than that first named in the specifications, the necessary modifications resulting from such use,
and obtain Laboratory approval before proceeding with the procurement. The Laboratory's
approval will not relieve the Contractor from sole responsibility for proper installation and
functioning of such equipment or materials, nor will the necessary review by the Laboratory of the
data submitted be considered as a basis for any additional payment or extension of time for
performance of the contract work.

BREAKDOWN OF CONTRACT PRICE

Whenever progress payments are to be made, or if otherwise requested by the Laboratory, the
Contractor shall, before starting work, submit a breakdown estimate of the amount of the contract.
This estimate breakdown shall itemize all work items including the number of units, unit prices
and total estimated cost for each work item. This estimate, which will include all overhead and
profit spread over the work item costs proportionately, will constitute the basis for partial payments
(if any) to the Contractor.

CONSTRUCTION SCHEDULE

The Contractor shall, before starting work, submit a construction schedule in a form satisfactory to
the Laboratory (Reference Section 01 31 00).

Argonne National Laboratory Energy Sciences Building 241

ANL Document No. J241-101-W-T015 Revision 1, Issued for Proposal — 3/7/11
1A0-2

Issued for Construction - 6/30/11



APPROVAL OF SUBCONTRACTORS

The Contractor shall, with its proposal, submit for approval by the Laboratory a list of the proposed
Subcontractors who will be performing work at the site. Included on this list shall be the type of
work each Subcontractor will perform (Reference Section 00 43 00).

EQUIPMENT PURCHASE ORDERS

The Contractor shall immediately place purchase orders for all materials and equipment
necessary to complete all work on schedule and shall be prepared to submit one (1) copy of
purchase orders to the Laboratory when requested.

DIGGING PERMITS

Existing underground utilities shall be exposed by hand digging done during the regular
Laboratory working hours, Monday through Friday, in accordance with provisions contained in the
"Digging Permit". The "Digging Permit" is obtained by the Laboratory representative and approval
given to the Contractor. After the existing underground utilities stated in the "Digging Permit" have
been exposed by hand digging, machines may be used for the remaining excavation in
accordance with the provisions in the "Digging Permit".

SHUTDOWN OF BUILDING FACILITIES

The installation shall be scheduled by the Contractor so as to minimize shutdown of Laboratory
facilities. All necessary shutdowns must be arranged with the Laboratory at least forty-eight (48)
hours in advance of the required shutdown time.

USE OF EXISTING UTILITIES

The Laboratory will make existing utilities such as water, steam and electricity available to the
Contractor without cost where such utilities are conveniently located with respect to the work site.
The Contractor must provide all materials, labor and equipment necessary for extending existing
utilities to the point of use. The method of connection into existing utilities must be approved by
the Laboratory and these connections to utilities shall be under the immediate supervision of the
authorized Laboratory representative. The Contractor will be held responsible for the proper
installation, operation and maintenance of temporary utilities and must adhere to all uniform codes
governing such installations. Upon completion of the work, the Contractor shall remove all
temporary utility lines and restore existing utilities to the original condition as directed by the
Laboratory.

SUPERVISION BY CONTRACTOR

The Contract stipulates that the Contractor shall, at all times during the progress of the work,
provide a competent Project Manager and Superintendent. The Project Manager and/or
Superintendent shall be vested with the necessary authority to direct and schedule the work of the
Subcontractors, who may be engaged in the work and represent his/her firm in matters that may
be referred to him/her by the authorized Laboratory representative.
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COORDINATION

References which are made to the Contractor throughout these specifications under the various
divisions refer to both the Contractor and/or Subcontractors who may be performing the particular
work items. The necessary coordination between the work to be performed by the Contractor and
that of the Subcontractors shall be the responsibility of the Contractor. Inclusion of all work items
including materials, equipment and installation shall be considered as contained in the proposal to
be submitted. The responsibility for determinations as to which Subcontractor shall purchase and
which Subcontractor shall install shall be vested completely in the Contractor, who shall also
establish the work schedules for the various trades that may be required in the execution of the
work.

CONTRACTOR'S WORK AREA

The work area, material and equipment storage area, location of construction office and similar
installation areas will be established on the drawings or by the authorized Laboratory
representative. The Contractor shall be limited in his/her access to these areas to the most direct
route from public and Laboratory roads, shall be responsible for restricting the movements of
his/her employees, watchmen, subcontractors and all associated personnel to the construction
limits, and shall have no privilege of access beyond the established limits except as permitted for
the installation of utilities and services.

Should the Contractor elect instead to establish a more permanent office for its own use,
arrangements may be made with the Laboratory representative for a location, all related expense
to be assumed by the Contractor.

CUTTING AND PATCHING

In the event that during the cutting of concrete or masonry, including floors, walls, or roofs, and
whether or not shown on the drawings, any reinforcing rods, bars, etc., are cut, or should any
utility be damaged, the Contractor and his Subcontractors of any tier shall immediately stop all
such cutting until permission to resume cutting is obtained from the authorized Laboratory
representative and shall take such precautionary measures as directed thereby. The Contractor
and his Subcontractors of any tier are responsible for the repair of all damage resulting from
improperly proceeding with the work, at no expense to the Laboratory. In addition, the Contractor
and his Subcontractors of any tier are required to prevent free silica dust exposures in excess of
the American Conference of Governmental Industrial Hygenist Threshold Limit value. Refer to
Section 01 49 90.

SHOP DRAWINGS

As used in this clause "shop drawings" means:

Supplemental drawings prepared for a specific installation under this contract showing accurate
dimensions and all details necessary to fully define the work and assure proper execution and
completion of the work.
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Manufacturer's drawings, instructions, specifications, catalog data such as performance charts
and curves, wiring diagrams and data, showing all information necessary to describe the physical
and/or performance characteristics of equipment and products to be furnished by the Contractor.

Shop drawings shall be submitted by the Contractor to the Laboratory for approval where (1) shop
drawings are called for in the contract documents; (2) the Contractor desires to perform any
portion of the work in a manner differing from that called for in the contract documents; (3) the
Contractor desires to substitute equipment or products for such items called for in the contract
documents whether or not such substitutions require rearrangement of any portion of the work.

Reference Section 01 33 00 for general submittal requirements and Section 01 04 00 for
coordination shop drawing requirements.

The Contractor shall furnish the originals of all approved shop drawings prepared only for this
contract.

The delivery or installation of any of the items for which shop drawings are required shall not be
started until such drawings have been approved. Items delivered or installed, without such
approval shall be at the risk of the Contractor.

The Laboratory's approval of shop drawings shall not relieve the Contractor of responsibility for
defects in design or other errors or omissions in such drawings nor from compliance with all
requirements of this contract.

RECORD DRAWINGS

Deviations from the contract drawings may be made only after permission has been granted by
the Laboratory in writing. Concurrently with the progress of construction, a set of record drawings,
consisting of a marked set of the contract drawings shall be maintained by the Contractor. They
shall denote and dimension accurately all changes in elevation, location, size of material or any
other approved deviations from the contract drawings, and at the completion of the work, shall be
returned to the Laboratory. (Reference Section 01 72 00 for detailed requirements.)

EQUIPMENT NAME PLATES

All manufacturers' nameplates on equipment items are to be kept visible and are not to be
obscured by other equipment or piping nor are they to be covered by any paint or insulating
material.

REPAIRS

Any damage to existing facilities such as roads, lawns, buildings, utilities, equipment, fixtures, etc.,
during the course of work by the Contractor and his Subcontractors of any tier or as the result of
work performed by the Contractor and his Subcontractors of any tier must be repaired to the
satisfaction of the Laboratory without additional cost to the Laboratory.
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TEST REPORTS

Systems Testing: Whenever it is hereinafter specified that a particular mechanical, electrical, or
other system be tested, three (3) copies of all test reports shall be furnished to the Laboratory.

Materials Testing: Whenever it is hereinafter specified that a particular material (except concrete)
be tested, three (3) copies of all test reports shall be furnished to the Laboratory. Tests shall be
performed by a reputable testing organization at no cost to the Laboratory. Whenever it is
hereinafter specified that concrete samples be taken for testing, such tests will be performed by
the Laboratory at no cost to the Contractor.

SAMPLES

Whenever it is required herein that sample of materials are to be furnished by the Contractor for
approval, such samples shall be furnished in triplicate and shall be identified as to nature or make,
proposed usage, location, size, color and other pertinent information. Upon approval, one (1)
sample will be returned, properly marked "Approved", for reference of the Contractor. Each
sample shall bear a tag or label giving the name of the Contractor, supplier or manufacturer, the
trade name of material and any other information necessary to properly identify the material.
Sulfficient blank space shall be left on each identifying tag for the Laboratory's stamp of approval.

BARRICADES AND FLARES

The Contractor shall provide all barricades as required for open trenches, temporary backfilled
areas, etc. and shall provide and maintain adequate lights and flares for the night marking of
barricade locations and any other hazardous locations.

CLEANING AND PROTECTION OF PREMISES

The Contractor shall exercise care to prevent dust, debris, mud and water from being spread to
areas other than the construction area. Periodically and upon completion of construction, the work
area shall be cleaned to a condition corresponding to the general cleanliness of the building
and/or surrounding area as determined by the authorized Laboratory representative. Such
cleaning shall be conducted in a manner so as to prevent employee exposures to hazardous
chemicals (e.g. dust, mists, fumes, vapors, and gases) in excess of established allowable
exposure limits. The Contractor shall clean all apparatus thoroughly before placing same in
operation and again after each operation. Finished surfaces, if damaged, shall be restored to the
satisfaction of the authorized Laboratory representative. The Contractor shall remove all concrete,
mortar, plaster and insulation droppings and all paint spots, and remove same regularly from
premises. The Contractor shall place all flammable materials either in the original container, or in
metal containers with metal covers that are UL listed and FM approved for the intended use, and
remove same regularly from premises. Exterior openings into buildings occupied by the
Laboratory, whether existing or to be made by the Contractor, shall be kept closed when not in
use or completed to maintain the temperature and cleanliness of the occupied space.

When working on the roof, the contractor shall be responsible to protect the existing roof and
areas below the roof during construction. Prior to start of any construction work, the contractor
shall inspect the site with the Laboratory representative to examine existing condition of the roof

Argonne National Laboratory Energy Sciences Building 241

ANL Document No. J241-101-W-T015 Revision 1, Issued for Proposal — 3/7/11
1AO-6

Issued for Construction - 6/30/11



and related areas. Methods of protection to be used during construction for roof (e.g. walkways,
work areas, storage areas, temporary roof openings, etc.) shall be agreed upon. All the openings
made to the existing roof shall be sealed (water tight) before the end of each working day.
Regular or overtime work required to protect Laboratory property from potential damage which
may be caused as a result of contractor's work prior to acceptance shall be at his/her expense.
Also, contractor shall schedule his/her work such that the permanent installation work related to
these openings proceeds as expeditiously as possible.

DISPOSAL OF EXCESS MATERIALS, EQUIPMENT AND DEBRIS

The Contractor shall remove accumulated construction debris as the work progresses and upon
completion shall remove from the property of the Laboratory all remaining construction debris,
excess material, equipment, tools and temporary construction. Clean scrap metals may be
delivered, at the Contractor's option and subject to approval by the Laboratory, to a scrap metal
depository located at a Laboratory designated area. Unless specified elsewhere, the authorized
Laboratory representative will decide and instruct the Contractor as to whether removed materials
and equipment shall be considered salvageable or worthless. Salvageable materials and/or
equipment, which are to remain the property of the Laboratory, and, unless otherwise specified,
shall be transported by the Contractor to a location within the boundaries of the Laboratory. This
location will be designated by the authorized Laboratory representative who will also arrange for
the final disposition. Excess excavated materials, worthless materials, equipment, and/or
construction debris removed from the construction site shall be disposed of off site by the
Contractor. Disposal shall be in accordance with all Federal, State and Local rules and
regulations. A Health Physics survey of ALL construction debris and items is required and shall be
performed by the Laboratory prior to the Contractors removal of such items from the work site.
The Contractor is required to report to the Laboratory on a monthly basis the number of tons or
fractions thereof of any waste materials which are removed from the site.

All Contractor generated debris and rubbish will be disposed of in trash dumpsters provided by the
Contractor that are to be located within the Construction limits of, or adjacent to, the work area.

An area will be designated by the Laboratory for cleaning out of concrete trucks and equipment.
The Contractor will be responsible for clean-up and transportation of the hardened concrete from
the clean-out area. The Contractor shall remove and transport the hardened concrete off-site and
the concrete is to be disposed of in accordance with all Local, State, and Federal codes.

All surplus soil generated during excavation and backfill is to be relocated to Area 800 at ANL as
directed by the Laboratory. All surplus soil will be separated between topsoil and clay in Area 800
as directed by the Laboratory.

All hazardous waste generated on site will be disposed of by the Laboratory. Hazardous waste
will be collected and held for Laboratory pick-up in an approved container, stored in a designated
area, in an approved manner. Hazardous material shall only be brought to the site in
sufficient quantities to accomplish the task for which its use is intended. Under no
circumstances will bulk quantities be brought to or stored on the job-site by the
Contractor, or any of the lower tier Subcontractors.

SPECIAL TOOLS
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Where special tools are required for operation or adjustment of any equipment or special items
such as control components, instruments, registers, dampers, etc., the Contractor shall furnish
same including all the necessary duplicates required for normal use or as requested by the
Laboratory.

TELEPHONE FACILITIES

The Contractor shall provide for its own telephone facilities for all construction personnel. Phone
lines can be extended to the Contractor’s trailer at the Contractor’s cost by arrangement with the
Laboratory.

SIGNS AND ADVERTISEMENTS

Signs or advertisements will not be allowed on the building enclosure or on the site except as
approved in writing by the Laboratory.

SAFETY AND FIRE PROTECTION

Pursuant to the clause entitled "Safety and Health" of Appendix A, Terms and Conditions of the
Contract, the Contractor shall comply with the following:

Requlations, Codes, and Standards
The following list of regulations, codes, and standards shall be considered minimum
requirements:

Manual of Accident Prevention in Construction. The Associated General Contractors of
America, Inc.

National Fire Codes, including the National Electric Code NFPA 70 and the Standard for
Electrical Requirements for Employee Workplaces NFPA 70E, National Fire Protection
Association (NFPA).

The BOCA National Building Code; Building Officials and Code Administrators International,
Inc.

The International Building Code, 2000 (IBC)

Motor Carrier Safety Regulations, U. S. Department of Transportation.

Underwriters Laboratories, Inc. lists of inspected appliances, equipment and materials.

Safety and Health Regulations for Construction (29 CFR 1926) and Occupational Safety and
Health Standards (29 CFR 1910) of the Occupational Safety and Health Administration, U. S.
Department of Labor.

National Electrical Safety Code (ANSI C2), the Institute of Electrical and Electronics Engineers,

Inc.
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Reports

The reports required of the Contractor shall include, but shall not be limited to, the following:
"Individual Accident/Incident Report" on Form "DOE F 5484.X" for all occupational
injuries/ilinesses requiring treatment more extensive than first aid or to report fire or other
property damage.

All contractors and their subcontractors shall report the hours worked at the Laboratory on a
monthly form as provided by the Procurement Department Manager of Construction Contracts.

Safety Program

The Contractor shall refer to General Conditions and Specification Section 01 49 90 for general
safety requirements associated with the Work.

END OF SECTION
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SECTION 01 00 10
SPECIAL CONDITIONS

RELATED DOCUMENTS

These Special Conditions apply to all Divisions of these specifications.

LOCATION OF WORK

This project site is located at:
Argonne National Laboratory
9700 South Cass Avenue
Argonne, Ill 60439

SCOPE OF WORK

Reference the attached: General Construction — Scope of Work Document.

QUALITY ASSURANCE

A complete set of the contract drawings and specifications shall be available at the job site at all
times when workmen are present. All work may be stopped if these documents are not readily
available to all construction personnel.

The drawings and specifications provide, under the appropriate specifications section, such
references to codes and standards as are necessary to ensure adequate Quality Assurance for that
portion of the project.

The Laboratory reserves the right to designate mandatory hold points for inspection and testing.
The Laboratory also will perform inspection of work in progress as it deems appropriate to ensure
compliance with the specifications, drawings, codes and standards. The Laboratory may employ an
independent testing agency to perform soils, concrete and materials testing prepared by the agency.
The Laboratory will provide the Contractor with copies of pertinent inspection and test data on a
timely basis.

The following inspection hold points for inspection are required at the following times:

Prior to backfill over utilities;

After placement of each lift of backfill and pavement base course;
Prior to placement of concrete;

After cable termination;

Prior to pressure testing of piping systems; and

Flood Testing of Roof.

The Department of Energy and Argonne National Laboratory are very concerned that substandard/
suspect/counterfeit materials and parts are not being incorporated into the Work. As part of its
implementation of its QA/QC program, the successful offeror shall ensure that no
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suspect/counterfeit materials or parts are installed in the Work.

Rigorously observe all the pertinent requirements of OSHA - Occupational Safety and Health
Administration Regulations and EPA-Environmental Protection Agency Regulations. The Laboratory
will closely monitor compliance with all OSHA and EPA Standards and may stop work at any time
when violations are observed. Such stoppage shall not relieve the contractor from fulfilling the
completion date, nor shall it be a basis for any claims or additional costs.

Quality of Equipment: Use specified equipment and supplies only. Any deviations require written
Laboratory approval.

MSDS: Contractor is responsible for keeping Material Safety Data Sheets available at the job site.
MSDS are required for all chemicals. (Examples: Paints, degreasers, adhesive materials used for
mechanical insulation.)

Welding: All welding shall be performed in compliance with the current edition of the ASME Boiler
and Pressure Vessel Code.

DEFINITIONS

Contract Specialist: Member of the Procurement Division with administrative responsibility for this
work. All correspondence and other business contacts will clear through that office. Any addition,
deletion or change to the work which may result in an extra charge or a credit to the Laboratory must
be approved by the Contract Specialist prior to proceeding with the work.

Project Manager: Member of the Laboratory Office of Project Management (OPM) in whom primary
responsibility for engineering control of the project has been vested.

Construction Manager: Member of the Laboratory staff in whom primary responsibility for day to day
control of the construction site and construction progress has been vested.

Installer: The person or entity engaged by the Contractor or Subcontractor for the performance of a
particular unit of work at the project site, including installation, erection, application and similar
required operations. It is a general requirement that Installers be recognized experts in the work they
are engaged to perform.

Indicated: The term "Indicated" is a cross reference to details, notes, or schedules on the drawings,
other paragraphs or schedules in the specifications, and similar means of recording requirements in
the contract documents. Where terms such as "shown", "noted", "scheduled", and "specified" are
used in lieu of "indicated", it is for the purpose of helping the reader accomplish the cross reference,
and no limitation of location is intended except as specifically noted.

Active Area: In the context of this specification is defined to be any area with existing or potential
radiation hazard.

Controlled Area: Is defined to be any area, access to which is controlled for reasons of radiation
safety or other designated hazard. Any particular location of the entire Laboratory site may be
designated as a "Controlled Area." The Laboratory is responsible for the determination of
designated "Controlled Areas."
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Protected Area: In the context of this specification, is defined to be all the area within the boundary
fence of Argonne National Laboratory, under administrative control for security reasons, and
requiring gate passes for admittance.

Furnish: Except to the extent further defined, the term "furnish" is used to mean "...supply and
deliver to the project site, ready for unpacking, assembly and installation...."

Provide: Except to the extent further defined, the term "provide" means to furnish and install,
complete and ready for the intended use.

Guarantee and Warranty: One Year. For details of guarantee refer to the Contract Documents,
clause 36 "Warranty of Construction, Appendix A, Argonne Terms and Conditions For Fixed Price
Construction Contracts, dated August 13, 2010".

Radiation Safety: The Contractor shall comply with LABRATORY radiation safety requirements and
procedures as directed by the Laboratory for all work.

Full Body Harnesses and Lanyard: Contractor must use full body harness with lanyard limiting fall to
6 feet, in lieu of standard safety belts. Lanyard must be attached to secured anchor point.

SECURITY REQUIREMENTS

Only persons meeting the security requirements of the United States Department of Energy shall be
employed. All persons shall comply with the security regulations of Argonne National Laboratory.

All persons visiting or performing work at the site are required to obtain a GATE PASS prior to
entering the area.

Completion of DOE Form (ANL-593), Request for Foreign National Unclassified Visit of Assignment,
will be required prior to issuance of a gate pass to any non-citizen who will be assigned by the
contractor or sub-contractors to perform work under these specifications. All non-U.S. citizens will
require a 593 to be processed by your ANL contact. Information required on the form includes:

1. Name of Visitor (Non- U.S. Citizen);

2. Alias;

3. Gender of Visitor (Male/Female);

4. City & Gountry of Birth;

5. Current Citizenship;

6. Date of Birth (Month/Day/Year);

7. Dual Citizenship (Y/N);

8. Current Employer Information (Name & Address);

9. Title or Position;

10. Type of Business (Contracting, etc.);

11. Education Backround (Names of degrees, years degrees obtained & issuing institutions);
12. Field of Research; and

13. INS Documentation (LPR card, passport, visa & status documentation)

IMPORTANT NOTE: All non-U.S. citizens must present proof of legal status in the U.S. before
access to the site will be granted.
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NOTE: Processing may require as long as 7 business days for non-U.S. citizens and up to 2 months
for citizens of the Embargoed or State Sponsors of Terrorism (T-4). See below for a complete list of
Sensitive countries and Embargoed or State Sponsors of Terrorism (T-4) countries:

Sensitive Country List

Algeria Irag Pakistan
Armenia Israel Russia
Azerbaijan Kazakhstan Taiwan
Belarus Kyrgyzstan Tajikistan
China Libya Turkmenistan
Georgia Moldova Ukraine

India North Korea Uzbekistan

Embargoed or State Sponsors of Terrorism (T-4 Countries)

Cuba Sudan
Iran Syria

SANITARY FACILITIES

Contractor shall provide sanitary facilities for all Contractor and Subcontractor personnel.
Contractor shall ensure construction personnel do not use existing Laboratory sanitary facilities.

USE OF EXISTING UTILITIES

The Laboratory will make existing utilities such as water, steam and electricity available to the
contractor without cost where such utilities are conveniently located with respect to the work site.
The contractor must provide all materials, labor and equipment necessary for extending existing
utilities to the point of use. The method of connection into existing utilities must be approved by the
Laboratory and these connections to utilities shall be under the immediate supervisor of the
authorized Laboratory representative. The contractor will be held responsible for the proper
installation, operation and maintenance of temporary utilities and must adhere to all uniform codes
governing such installations. Upon completion of the work, the Contractor shall remove all temporary
utility lines and restore existing utilities to the original condition as directed by the Laboratory.

Prior to use of any 120 volt, single phase, 15 and 20 ampere receptacle outlet, the contractor shall
install or cause the installation of a UL approved ground fault circuit interrupter for personnel
protection.

SUPERVISION BY CONTRACTOR

The contractor shall, at all times during the progress of the work, provide a competent supervisor.
This supervisor shall be vested with the necessary authority to direct and schedule the work and
represent his firm in matters that may be referred to him by the Laboratory Project Manager.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 1, Issued for Proposal — 3/7/11

0100 10-4

Issued for Construction - 6/30/11



SCHEDULING OF WORK

Shutdowns of utilities may be performed during normal Laboratory working hours unless otherwise
instructed by the Laboratory. Contractor to provide appropriate manpower and/or extended
work hours to keep the shutdowns within the durations indicated on the proposed
construction schedule.

Allow latitude for coordination with Laboratory experimental schedules. Upon approval of the
schedule, rigorously enforce the approved dates.

Use of large horsepower tools must be scheduled with the Laboratory.

Reference Section 01 31 00 for detailed schedule requirements.

Daily Report

The contractor shall make a daily written report to the Laboratory showing the following:

Contract Number;

Contract Name;

Contractor Name;

Number of Employees, by Craft, Listed by Contractor, Subcontractor, and Lower
Tier Subcontractors;

Names of Supervisors;

Description of Work Performed, by Location;

Description of Work prohibited or delayed due to weather conditions;

Major Material/Equipment ltems delivered to site;

Description of unexpected delays which occurred or delays that are anticipated;

Indicate the steps taken to offset the delay(s);

Log of Visitors to the site;

Inspections and Tests Performed;

Safety Problems, if any, Including Corrective Action Taken;

General Comments;

Injuries, Including First-aid Cases; and

Contractor Superintendent's Signature.

Time Extensions

In addition to the provisions of the various applicable Clauses of Appendix A, Argonne
Terms and Conditions, any delay to one or more scheduled activities that is due to either
acts or omissions to act by the Laboratory, shall be treated as follows:

Time extensions granted to the Contractor by the Laboratory as the result of an
equitable adjustment of the Contract shall apply to interim milestone dates and/or the
Contract completion dates only to the extent that such adjustments apply to those
activities affected by a Contract modification or excusable delay and only to the
extent that such modifications and delays extend activity durations (critical and/or
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non-critical activities) beyond the available float within such activities.

SHUT DOWNS

All shut downs shall be scheduled at least 72 hours in advance with Laboratory.
SUBMITTALS

General: Refer to General Conditions and Section 01 33 00 for general submittal requirements.
Refer to each technical section for specific submittal requirements.

EXISTING WORK AND INTERRUPTION OF SERVICES

Protect existing work during construction. Do not interrupt any existing services without prior
coordination and approval by the Laboratory. Nothing in this Contract shall be construed to permit
any action which would endanger existing equipment, facilities or the continuity of services. Any
damage occurring in the progress of this work shall be repaired as a part of the Contract with no
increase in Contract price.

Perform all patching of existing structure. Provide all equipment supports. Contractor and his
Subcontractors of any tier are to be responsible for restoration of existing conditions to the
satisfaction of the Laboratory.

DELIVERY AND STORAGE

Deliver materials to job site in original, new and unopened packages and containers bearing
manufacturer's name and labeled with the following information:

Name and title of material;

Federal Specification Number;

Manufacturer's stock number and date of manufacturer;
Manufacturer's name;

Contents by volume for major pigment and vehicle constituents;
Thinning instructions;

Application instructions; and

Color name and number.

All flammable material shall be stored in labeled safe enclosures, and handled to prevent fire
hazards. Waste materials and solvent shall be removed from the project promptly to minimize fire
hazard. Contractor shall regularly inspect premises during painting operations to assure safe
handling of all hazardous materials.

DISPOSAL OF EXCESS MATERIALS, EQUIPMENT AND DEBRIS

All other excess materials, equipment and debris shall be disposed or recycled as per requirements
of Section 1AO-General Conditions and Specification Section 01 74 19.

VERIFICATION OF SITE
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Offerors shall visit the site and verify all applicable conditions likely to affect the work under this
Contract. Proposals shall include all incidental items as required to complete the work specified or
shown in the contract documents.

ACCESS TO THE SITE

The main entrance to Argonne National Laboratory is through North Gate. Gate passes are issued
at the Visitors Reception Area located at North Gate. All construction employees and construction
deliveries should be made through North Gate. Special exceptions may be made upon request and
approval. Northgate is open at all times. Construction deliveries should never be made to the
Argonne Receiving Department in Building 46.

WORK HOURS

Normal work hours are from 7:00 a.m. to 3:30 p.m., Monday through Friday. The Contractor must
request and receive written authorization from the Laboratory to work outside of these hours.
Written request for scheduled overtime must be received a minimum of 24 hours prior to the
requested start of the work.

PRE-CONSTRUCTION MEETING

A pre-construction meeting will be scheduled by the Laboratory to occur within one week after the
construction contract is awarded but prior to start of any construction work. Reference Section
01200 for detailed requirements and Contractor pre-requisites.

The meeting will cover but will not necessarily be limited to the following items:

Laboratory Direction for Contractor;

Changes to Contract;

Work Entry Permits;

Construction Schedule;

Submittal Procedure;

Temporary Protection;

Material Storage;

Fire, Safety, and Security Procedures;

Payment Request Procedures;

OSHA Requirements;

As-Built Drawings;

Emergency Off-Hour Contacts;

Final Project Acceptance Procedure; and

Contractor's Environment, Safety and Health (ES&H) Program and
Implementation Plan.

END OF SECTION
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1.0

1.1

1.2

1.3

GENERAL

SECTION 01 01 00

OWNER FURNISHED/CONTRACTOR INSTALLED EQUIPMENT

WORK COVERED BY CONTRACT DOCUMENTS

A.

The Project consists of construction of the Energy Sciences Building at Argonne National
Laboratory in Argonne, lllinois, in accordance with the Contract Documents.

CONTRACTORS USE OF PREMISES

A.

B
C.
D

Confine operations on the site to areas indicated.

Do not unreasonably encumber the site with materials or equipment.

Do not overload the structure with weight that would endanger it.

Assume full responsibility for protection and safekeeping of materials and tools stored at the

site.

Obtain and pay for use of additional storage space or work areas need for construction
operations.

OWNER FURNISHED/CONTRACTOR INSTALLED ITEMS

A.

Submittals

1.

General

Obtain all necessary information from Labratory as to manufacturer, model, and type
of each Owner Furnished Contractor Installed item furnished by Labratory.

Submit shop drawings, in accordance with the requirements of Section 01 33 00,
showing dimensioned rough-in diagrams for each OFCI item requiring utility
connections, dimensioned locations of backing plates required in walls and partitions,
and details of connections to supports of all OFCI items.

Contractor is responsible for correct and properly located installation of the OFCI items in
accordance with the various manufacturer's specifications and instructions.

1.

If a conflict occurs between manufacturer's instructions and actual field conditions,
do not install the affected items until the conflict is resolved. No extra payment will
be made to the Contractor for correction of improper installation of OFCI items when
reasonably adequate data and instructions for installation were furnished by
Labratory or various OFCI item manufacturers.

OFCI items will be delivered FOB jobsite. Contractor shall receive and unload OFCI
items, place in covered storage or enclosed building, and be responsible therefore
after delivery. OFCI items that are damaged, abused, lost, or stolen while in the
Contractor's custody and control or damaged or defaced during installation shall be
repaired, replaced, or otherwise made good to Labratory 's satisfaction at the
Contractor's expense.
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1.4

3.

Immediately after delivery of the OFCI items, open and uncrate the items for
inspection (note subsection 1.3.B.5 below). Labratory and the Contractor shall
inspect each item and maintain a written record of all damage, missing parts, and
other defects disclosed, all of which will be made good by Labratory. After the
inspection, Contractor shall be solely responsible for the equipment as specified
above.

Contractor may request and receive from Labratory any necessary additional
information, such as specifications, templates, and like items from any of the
manufacturers of the OFCI items. The Contractor may request a manufacturer's
representative to supervise installation of any OFCI item, but at no extra cost to
Labratory.

Contractor shall be responsible for complying with all cleanroom and clean-build
protocol requirements as identified by the OFCI equipment manufacturers and the
Contract Documents as they pertain to tasks including, but not necessarily limited to,
equipment receipt, inspection, storage, and installation.

C. Installation Materials

Provide attachments, fittings, fasteners, connectors, and other ancillary materials required to
make complete workable installations.

D. Installation

Conform to each OFCI item manufacturer's specifications, templates, and information,
including the necessary assembling of components or sub-assemblies.

1.

LABELS

Verify that space limitations, and mechanical and electrical services indicated and
specified in other Sections are compatible with OFCI items.

Verify that modifications to OFCI items required to conform with space limitations or
with utility services specified for rough-in shall not cause additional cost to Labratory.

If Labratory substitutes items similar to those scheduled, there shall be no change in
rough-in cost, unless substitution occurs after rough-in has been completed or
rough-in involves other mounting requirements, utilities or utilities are different
capacity from that required by items originally specified.

A. Except for Code-required labels, equipment name-plates and similar labels containing
manufacturers name, address, model number, capacity and other rating information which
are securely attached to each piece of equipment, the installation of any item, element, or
assembly which bears on any exposed surface the name, trademark, vendor, fabricator or
other sources from which the product has been obtained, is prohibited.

B. Also forbidden is the installation of any article which bears visible evidence that a name,
trademark, or other insignia has been removed.
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1.5 DEFINITIONS

A. In addition to other definitions included in these Specifications, the following also apply to the

Work:

1.

10.

"As shown", "as detailed", "as indicated", or other words of similar import refer to
their use in relation to the Drawings.

"As selected", "as approved" or words of similar import refer to selection or approval
or acceptance by Labratory.

"Shall" refers to actions that are mandatory in nature.

"As required" refers to actions that must be taken under the terms of the Contract
Documents.

"As necessary" refers to actions that are essential to the completion of the Work.
"Concealed" means embedded in masonry, concrete, or other construction
materials, installed within furred spaces, within a wall/partitions or above suspended
ceilings, in trenches, in crawlspaces, or in enclosures.

"Exposed" means not installed underground or concealed as defined above.

"Product” refers to all materials, systems, and equipment.

"Section” and "Division" refer to the specific Section or Division of these
Specifications.

"OFCI" refers to Owner-Furnished, Contractor-Installed.

END OF SECTION
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1.00

1.01

1.02

2.00

2.01

2.02

2.03

2.04

SECTION 01 02 50

UNIT PRICES
GENERAL
Requirements Included
A. This section describes the method of pricing the change in the work for which the price is

stated and which may be ordered as the Work progresses.

B. The bidder agrees that if the quantities of Work shall change, the Contract Sum will be
adjusted by an amount equal to the net difference of quantities multiplied by the agreed upon
Unit Prices.

Related Requirements

A. Drawings, Fixed-Price Construction Contract between UChicago Argonne, LLC. and
Contractor including Exhibit “A”, Division 0 Documents and other Division 1 Specification
Sections, apply to this Section.

B. Individual Specifications Sections stipulate pertinent requirements for products and methods
to achieve the work required for each Unit Price.

SCHEDULE OF UNIT PRICES

Payment for additional work and credit for deductions in work ordered under the applicable provisions
of Appendix A — Argonne Terms and Conditions and Technical Sections of the Specifications shall be
computed in accordance with the prices defined on the Fixed-Price Construction Contract between
UChicago Argonne, LLC. and Contractor.

The unit prices shall be all inclusive of cost of the labor, materials, waste, loss, breakage, damage,
equipment, work, layout, technical/data submittals, shop drawings, coordination, drafting, overhead,
profit, bond and any and all other costs associated for each of the items listed.

The calculations for determining the number of units of work shall be of actual surface, volume,
length, hours or number of individual items listed for the class of work, complete in place and
accepted or omitted. No allowance for waste, loss, breakage or damage will be made.

The unit prices to be bid upon for each Subsystem are listed on Attachment 2 to the Bid Form.

END OF SECTION
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1.00

1.01

1.02

1.03

SECTION 01 04 00
PROJECT COORDINATION

GENERAL

PROJECT COORDINATION

A.

The Contractor shall recognize the complex nature of the Project, the sequential
nature of the Work and the concurrent operations of all Contractors and
Subcontractors.

The Contractor shall become thoroughly familiar with the requirements of Division 1,
Schedule of Dates, and scope of work of his Subcontractors and make any
adjustments necessary to maintain his Detailed Construction Schedule. (Also
sometimes called Detailed Project Schedule, Detailed Schedule, Project Schedule,
The Schedule, CPM Schedule, and Schedule and the Project Master Schedule.)

Close coordination will be required of the Contractor with Laboratory or Laboratory’s
Designated Representative, Architect, Subcontractors, and others having an
interest in the Project:

1. to assure that Work on the site, access to and from the site and the general
conduct of operations is maintained in a safe and efficient manner;

2. and that disruption and inconvenience to existing streets and property is
minimized; and

3. that the Project Master Schedule is maintained in an orderly and efficient
manner.

OCCUPIED AREAS

A.

B.

During the construction period contemplated for the Work described herein,
adjacent streets and properties will remain in use.

Adjacent properties shall be off-limits to all construction personnel.

MAINTAINING STREET SERVICE and ACCESS

A.

The Contractor and his Subcontractors of any tier shall be subject to such rules and
regulations for the conduct of the Work as Laboratory or Laboratory’s Designated
Representative may establish.

The Contractors Work must minimize disruptions or disturbances to the adjacent
street users and property Laboratory’s.
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Construct the Work in stages to provide for public convenience. Do not close off
public use of a street until completion of one stage of construction will provide
alternative usage, if possible, and always through the coordination of Laboratory or
Laboratory’s Designated Representative.

The Contractor shall not block, obstruct or impede access through any designed
jobsite entrance at any time without Laboratory or Laboratory’s Designated
Representative's prior approval.

No interruptions to the work of Laboratory or Laboratory’s Designated
Representative will be permitted without the prior written permission of Laboratory
or Laboratory’s Designated Representative. Arrangements for work interruptions
shall be made with Laboratory or Laboratory’s Designated Representative at such
times and for durations as authorized by him.

1.04 COORDINATION WITH LABRATORY OR LABRATORY'S DESIGNATED

REPRESENTATIVE

A.

Observation of Work by others shall not be interpreted as relieving the Contractor
from his responsibility for coordination of his Work with the Work of others,
superintendency of his Work, sufficiency of his work, or scheduling and direction of
his Work.

The Contractor shall provide full-time on-site Project Manager and Superintendent
and such other personnel as required to properly manage the Project. Verifiable
qualifications of the Project Management Team (Project Manager, Superintendent
and Safety Manager) and Scheduler (See Section 01 31 00) must be submitted to
Laboratory or Laboratory’s Designated Representative for approval prior to the start
of the Work. After approval the Project Manager, Superintendent and Scheduler
shall remain assigned to the Project until it is substantially complete or until such
time as Laboratory or Laboratory’s Designated Representative approves their
removal and/or replacement.

The duties of the Contractors' Project Manager, Superintendent, and Scheduler
shall include but not be limited to:

1. Coordination and liaison with all other Contractors, Architect, and Laboratory
or Laboratory’s Designated Representative.

2. Plan and supervise all Contractor field operations.

3. Direction of all administrative and management requirements for the control
of time and cost. The Project Manager and Superintendent shall be vested
with the power, authority, experience and confidence needed to make
binding decisions for the Contractor.
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1.05

1.06

1.07

COORDINATION WITH CONTRACTORS

A.

As various areas or parts of the site and buildings are complete, or otherwise
suitable for the subsequent contractors to commence work, those contractors shall
be allowed to deliver materials and must start work. Such phased commencement
shall be in accordance with the Project Master Schedule. Prior to commencing
work at any area or part, certain contract requirements shall be met for that area or
part, such as verification of conditions as specified.

All Contractors are to coordinate their work with the work of the other Contractors
for proper function and sequence to avoid construction delays.

The Contractor shall maintain free access to all buildings and areas to the site for
emergency vehicles, service vehicles, and fire fighting equipment and at no time
shall block off or close roadways or fire lanes without providing auxiliary roadways
and means of entrance acceptable to Laboratory or Laboratory’s Designated
Representative. Adjacent fire hydrants, if any, must remain accessible at all times.
The Contractor shall give Laboratory or Laboratory’s Designated Representative
and the Laboratory Fire Department at least forty-eight (48) hours notice of need for
any such changes or alternate project access routes.

CONTRACTORS RESPONSIBILITY FOR COORDINATION

A.

All Contractors shall work similar hours in performing the Work under an orderly
and systematic means. Normal work hours for the Project are as indicated in
Section 01001, “Special Conditions”.

Whenever the Contractor intends to depart from normal work hours, he shall notify
Laboratory or Laboratory’s Designated Representative at least forty-eight (48) hours
in advance. Failure of the Contractor to give such timely notice may be cause for
Laboratory or Laboratory’s Designated Representative to require the removal or
uncovering of work performed without the knowledge of Laboratory or Laboratory’s
Designated Representative.

The Contractor shall work so as to proceed without delay and to maintain Schedule
dates. All operations shall be conducted so as to comply with all applicable laws,
ordinances, and regulations.

EXISTING UTILITIES and SERVICES

A.

Utilities and/or other services which are shown or not shown but encountered, shall
be protected by the Contractor from any damage from any work and/or operations
of the contract, unless or until they are abandoned. If any utilities or services are
not abandoned at time of damage, the Contractor shall be responsible for the repair
of any damage from his work and/or operations and for restoration of the utilities
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and services to an equal or better condition that which existed prior to the damage
as directed.

The Contractor and his Subcontractors of any tier shall be responsible for all
damage to the Project buildings, facilities, and grounds due to his operations.
Repair or replacement of damaged items shall be to the satisfaction of Laboratory
and Laboratory’s Designated Representative.

1.08 COORDINATION SHOP DRAWINGS

A.

The Contractor shall establish a program for the preparation and submittal of
coordination shop drawings. The Contractor’s program shall ensure that all work,
including but not necessarily limited to all ductwork, piping, plumbing, fire protection,
electrical, instrumentation, voice and data raceway, and breechings installed shall
be fully coordinated and meet all Contract Document requirements.

The Contractor’s coordination shop drawing program shall include the requirement
that cooridination drawings shall be prepared at a minimum scale of '4” per foot and
shall include sufficient detail to demonstrate to Laboratory or Laboratory’s
Designated Representative that all work installed shall meet the requirements of the
drawings and specifications and has been fully coordinated.

The Contractor shall, within 14 calendar days of contract award, submit a detailed
description of its coordination shop drawing program for review and approval by
Laboratory or Laboratory’s Designated Representative. Laboratory or Laboratory’s
Designated Representative will complete its review of the program within 14 days of
receipt. Contractor shall resolve comments and implement the program.

Any equipment, material, or other items brought onto the project work site without
prior review and acceptance of shop drawing submittals shall be subject to removal
from the site at the discretion of Laboratory or Laboratory’s Designated
Representative at the expense of the Contractor. Reference Section 01 33 00 for
submittal requirements.

Any equipment, material, piping, sheet metal or conduit installed without prior shop
drawing submittal, review, and acceptance shall be subject to removal and
replacement at the discretion of Laboratory or Laboratory’s Designated
Representative at the expense of the Contractor. This includes any material
installed without prior submission and acceptance of the required coordinated to
scale plans and sections to be produced and coordinated by all trades. Reference
Section 01 33 00 for submittal requirements.

END OF SECTION
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SECTION 01 04 50
CUTTING AND PATCHING

1.00 GENERAL

1.01

REQUIREMENTS INCLUDES

A.

Cutting, fitting, and patching, including attendant excavation and backfill, required to
complete Work or to:

1. Make its several parts fit together properly;

2. Uncover portions of the Work to provide for installation of ill-timed work;

3. Remove and replace defective work;

4, Remove and replace work not conforming to requirements of Contract
Documents;

5. Remove samples of installed work as specified for testing; and

6. Provide routine penetrations of non-structural surfaces for installation of

piping and electrical conduit.

Cutting, Patching, Openings in New Construction:

1. Openings in new construction required for plumbing, heating/air
conditioning, ventilating and electrical work shall be provided by the
Contractor requiring the opening.

Cutting, Patching, and Openings in Existing Construction:

1. Openings in existing construction required for plumbing, heating, air
conditioning, ventilating, and electrical work shall be provided by each
respective Contractor.

2. Patching and finishing shall be provided by each Contractor and shall match
the existing surfaces and include the refinishing of the entire surface,
including painting, i.e., from corner to corner and floor to ceiling of walls.

Inserts:

1. Each respective Trade Contractor shall provide all inserts, sleeves, hangers,
boxes, and other accessories as required for the installation of his work.

2. Inserts shall be set in proper positions and be so maintained during

construction.
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3. In the event that timely delivery of inserts and other accessories cannot be
made, and to avoid delay, boxes or other forms shall be set where
permanent material is to be installed.

4, Upon subsequent installation of permanent items they shall be filled around
with matirials as required by Contract Documents provided by the Contractor
requiring the penetration.

1.02 SUBMITTALS

A. Submit a written request to Laboratory or Laboratory’s Designated Representative
and copy the Architect well in advance of executing any cutting or alteration which
affects:

1. Work of any Contractor;

2. Structural value or integrity of any element of the Project;

3. Integrity or effectiveness of weather-exposed or moisture-resistant elements
or systems;

4. Efficiency, operational life, maintenance or safety of operational elements;
and

5. Visual qualities of sight-exposed elements.

B. Request shall include:

1. Identification of the Project;

2. Description of affected work;

3. The necessity for cutting, alteration or excavation;

4, Effect on work of Laboratory or any separate contractor or on structural or

weatherproof integrity of Project;
5. Description of proposed work:
a. Scope of cutting, patching, alteration, or excavation;
b. Trades who will execute the work;
C. Products proposed to be used; and
d. Extent of refinishing to be done.

6. Alternatives to cutting and patching;
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7. Cost proposal, when applicable; and
8. Written permission of any seperate Contractor whose work will be affected.

Should conditions of Work of the schedule indicate a change of products from
original installation, Contractor shall submit request for substitution.

Submit written notice to Laboratory or Laboratory’s Designated Representative and
copy the Architect designating the date and the time when work will be uncovered.

END OF SECTION
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SECTION 01 05 00
SURVEY & FIELD ENGINEERING

1.00 GENERAL

1.01 LINES and LEVELS

A.

G.

The survey furnished by Laboratory will identify the property line and permanent
bench marks.

NOT USED

Contractor shall preserve survey control monuments, reference points, project
control points, and bench marks unless directed otherwise by Laboratory or as
noted in the contract.

Establish control points and bench marks adequate for the use of all trades for
reference so that all parts of the work will be within the tolerance specified or
standard within the industry, when not specified.

Any property corner or public land corner that is destroyed or disrupted by
construction operations shall be reestablished by a qualified licensed surveyor at
the expense of the Contractor causing said damage.

Maintain firm control points and bench marks in all undisturbed condition until final
acceptance by Laboratory.

Discrepancies found at any time shall be reported to the Laboratory or Laboratory’s
Designated Representative immediately.

1.02 PROJECT RECORDS and SUBMITTALS

A.

The Contractor shall prepare survey notes and records for staking and layout, and
furnish Laboratory with certified original notes, drawings, calculations, and cut
sheets. Additional copies of the survey shall be furnished to Laboratory at their
request.

The Contractor shall submit name and address of Engineer or Surveyor along with

a signed certificate stating that all elevations and locations of improvements are in
compliance with the contract.

END OF SECTION
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1.00

1.01

1.02

1.03

SECTION 01 05 10
LAYOUT OF THE WORK

GENERAL

PROJECT LAYOUT

A.

These Contract Documents have been prepared for the purpose of an contract
award to qualified Contractors. Contractor shall review the Documents and
immediately advise Laboratory or Laboratory’s Designated Representative of any
adverse factor which might affect the execution of this Work. Contractor will, if no
objections are noted, agree to incorporate into his Contract, and coordinate work
with the requirements of all subsequent documents.

COORDINATION WITH OTHERS

A.

Contractor shall recognize the need to obtain accurate field dimensions in ample
time to permit fabrication of certain items (i.e., casework, cabinets, and other work)
and allow for delivery and installation in time to maintain the construction schedule.
The Contractor and all subcontractors shall cooperate in completing work phases to
accommodate the schedule for obtaining dimensions and to prevent fabrication
delay. In the event it is impractical to have work in place to permit field
measurements, the Contractor shall guarantee necessary dimensions before
construction to the various fabricators and be responsible to insure the dimensions.

Verify measurements at the site. No extra charges shall be allowed for differences
between dimensions shown and actual measurements. Advise Laboratory or
Laboratory’s Designated Representative of any differences noted. Do not provide
filler pieces or closures without approval.

Contractor shall furnish approved copies of all information (i.e., shop drawings,
diagrams, templates, tech data, etc.) to Subcontractors and Laboratory or
Laboratory’s Designated Representative as required for the purpose of coordination
of the Work.

Contractor shall protect and preserve the established control points, monuments,
stakes, benchmarks or other datum points. The Contractor shall make no change
in locations without the written approval of Laboratory or Laboratory’s Designated
Representative. Any of the control points which might be lost or displaced, through
the neglect of the Contractor, shall be replaced at his cost.

CONTRACTORS EXECUTION

A.

Contractor shall employ qualified personnel to stake out/locate the reference points
as needed to properly locate his Work as well as his subcontractors Work. All
significant points and benchmarks identified by Contractor shall be preserved for
use by his Subcontractors.
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Contractor shall verify the overall and critical dimensions and elevations for his
Work prior to commencing the Work.

All Work, and in particular piping, ducts, conduit, and similar items, shall be neatly
and carefully laid out to provide the most useful space utilization and the most
orderly appearance. Except as otherwise indicated or directed, piping and similar
work shall be installed as close to ceilings and walls as conditions reasonably
permit. These items shall be located to prevent interference with other work and
with the use of the spaces in the manner required by the functions of the space and
Laboratory. Valves shall be located in inconspicuous, but accessible locations
before proceeding with any Work where exposed to view. The Contractor shall
carefully plan the layout and review any questionable installations with Laboratory or
Laboratory’s Designated Representative.

Except as provided above, each Contractor shall examine the conditions under
which the Work is to be installed and notify Laboratory or Laboratory’s Designated
Representative in writing of any discrepancies or conditions detrimental to proper
performance of the Work. No Contractor is to proceed until the required corrections
are accomplished. Each Contractor shall be responsible for the correct location,
dimensions and elevations of his Work. As the Work progresses, the Contractors
shall layout the exact locations of the Work as a guide for all trades.

1.04 COORDINATION

A.

Refer to Specification Section 01 04 00 for Coordination Requirements.

END OF SECTION
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SECTION 01 06 00
REFERENCE STANDARDS AND DEFINITIONS

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS

A.

Drawings, Fixed-Price Construction Contract between UChicago Argonne, LLC and
Contractor, including Exhibit "A", Division 0 Documents, and other Division 1
Specification Sections, apply to this Section.

DEFINITIONS

A.

General: Basic Contract definitions are included in the Fixed-Price Construction
Contract between UChicago Argonne, LLC and Contractor.

Indicated: The term indicated refers to graphic representations, notes, or schedules on
the Drawings, or other Paragraphs or Schedules in the Specifications, and similar
requirements in the Contract Documents. Terms such as "shown," "noted,"
"scheduled," and "specified" are used to help the reader locate the reference. There is
no limitation on location.

Regulation: The term regulations includes laws, ordinances, statutes, and lawful orders
issued by authorities having jurisdiction, as well as rules, conventions, and agreements
within the construction industry that control performance of the Work.

Furnish: The term furnish means supply and deliver to the Project site, ready for
unloading, unpacking, assembly, installation, and similar operations.

Install: The term install describes operations at the Project site including the actual
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protecting, cleaning, and similar operations.

Provide: The term provide means to furnish and install, complete and ready for the
intended use.

Installer: An Installer is the Trade Contractor or an entity engaged by the Contractor,
either as an employee, subcontractor, or contractor of lower tier, to perform a particular
construction activity, including installation, erection, application, and similar operations.
Installers are required to be experienced in the operations they are engaged to perform.

1. The term "experienced," when used with the term "Contractor" or "Installer”
means having a minimum of three previous projects similar in size and scope to
this Project, being familiar with the special requirements indicated, and having
complied with requirements of the authority having jurisdiction.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 0, Issued for Proposal — 3/7/11

01 06 00-1

Issued for Construction - 6/30/11



Trades: Using terms such as carpentry is not intended to imply that certain
construction activities must be performed by accredited or unionized individuals
of a corresponding generic name, such as carpenter. It also does notimply that
requirements specified apply exclusively to trades persons of the corresponding
generic name.

Assigning Specialists: Certain Sections of the Specifications require that specific
construction activities shall be performed by specialists who are recognized
experts in those operations. The specialists must be engaged for those
activities, and their assignments are requirements over which the Contractor
has no choice or option. However, the ultimate responsibility for fulfilling
Contract requirements remains with the Contractor’s.

a. This requirement shall not be interpreted to conflict with enforcement of
building codes and similar regulations governing the Work. lItis also not
intended to interfere with local trade union jurisdictional settlements and
similar conventions.

Project Site is the space available to the Contractor for performing construction
activities, either exclusively or in conjunction, with others performing other work as part
of the Project. The extent of the Project Site is shown on the Drawings and may or may
not be identical with the description of the land on which the Project is to be built.

Testing Agencies: A testing agency is an independent entity engaged to perform
specific inspections or tests, either at the Project Site or elsewhere, and to report on
and, if required, to interpret results of those inspections or tests.

1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A

Specification Content: This Specification uses certain conventions regarding the style
of language and the intended meaning of certain terms, words, and phrases when used
in particular situations or circumstances. These conventions are explained as follows:

1.

Abbreviated Language: Language used in Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as
appropriate. Words that are implied, but not stated, shall be interpolated as the
sense requires. Singular words will be interpreted as plural and plural words
interpreted as singular where applicable as the context of the Contract
Documents indicates.

Imperative and streamlined language is used generally in the Specifications.
Requirements expressed in the imperative mood are to be performed by the
Contractor. At certain locations in the text, subjective language is used for
clarity to describe responsibilities that must be fulfilled indirectly by the
Contractor, or by others when so noted.
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1.4

a. The words "shall be" are implied wherever a colon (:) is used within a
sentence or phrase.

INDUSTRY STANDARDS

A.

Applicability of Standards: Except where the Contract Documents include more
stringent requirements, applicable construction industry standards have the same force
and effect as if bound or copied directly into the Contract Documents to the extent
referenced. Such standards are made a part of the Contract Documents by reference.

Publication Dates: Comply with the standards in effect as of the bid due date or as
referenced in applicable Building Codes.

Conflicting Requirements: Where compliance with two or more standards is specified
and where the standards may establish different or conflicting requirements for
minimum quantities or quality levels, refer requirements that are different, but apparently
equal, and uncertainties to Laboratory or Laboratory’s designated representative for a
decision before proceeding.

1. Minimum Quantity or Quality Levels: The quantity or quality level shown or
specified shall be the minimum provided or performed. The actual installation
may comply exactly with the minimum quantity or quality specified, or it may
exceed the minimum within reasonable limits. To comply with these
requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of the requirements. Refer uncertainties to
Laboratory or Laboratory’s designated representative for a decision before
proceeding.

Copies of Standards: Each entity engaged in construction on the Project is required to
be familiar with industry standards applicable to its construction activity. Copies of
applicable standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction
activity, the Contractor shall obtain copies directly from the publication source.

Abbreviations and Names: Trade association names and titles of general standards are
frequently abbreviated. Where such acronyms or abbreviations are used in the
Specifications or other Contract Documents, they mean the recognized name of the
trade association, standards-generating organization, authority having jurisdiction, or
other entity applicable to the context of the text provision. Refer to the "Encyclopedia of
Associations," published by Gale Research Co., available in most libraries.
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1.5 GOVERNING REGULATIONS AND AUTHORITIES
A. Do not perform Work which is known to be, or which the Contractor or subcontractor is
in a position to know, is contrary to applicable regulatory requirements which include,

but are not necessarily limited to the building codes and regulations identified in the
Contract Documents.

1.6 SUBMITTALS
E. Permits, Licenses, and Certificates: For Laboratory or Laboratory’s Designated

Representative and the Owner's records, submit copies of permits, licenses, certifications,
inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments,
judgments, and similar documents, correspondence, and records established in
conjunction with compliance with standards and regulations bearing upon performance of
the Work.

PART 2 - PRODUCTS

(Not Applicable)

PART 3 - EXECUTION

(Not Applicable)

END OF SECTION
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1.00

1.01

1.02

1.03

SECTION 01 18 00
PROTECTION OF WORK AND PROPERTY

GENERAL

RELATED DOCUMENTS

A.

Drawings, Fixed-Price Construction Contract between UChicago Argonne, LLC and
Contractor including Exhibit “A”, Division 0 Documents, and other Division 1
Specification Sections, apply to this Section.

REQUIREMENTS INCLUDED

A.

Protection of Work and Property.

PROTECTION OF WORK AND PROPERTY

A.

The Contractor shall continuously protect the work and the work of others, including
without limitation, property adjacent to the site, from damage, injury or loss arising
from the Contractor's work and operations. The Contractor shall employ only
methods of construction of erection that conform to OSHA regulations and local,
State, and Federal safety laws and codes which provide adequate protection to the
work and to the property of Laboratory and others.

The Contractor shall confine his construction equipment, the storage of materials,
and the operations of workmen to the limits indicated by laws, ordinances, permits,
and as may be established by Laboratory or Laboratory’s Designated
Representative, and shall not unreasonably encumber the premises with
construction equipment or materials.

The Contractor shall remove all snow and ice as may be required for the proper
protection and execution of his work. The Contractor shall, at all times, provide and
maintain adequate protection against weather, so as to preserve his work,
materials, equipment, apparatus, and fixtures free from injury or damage.

The Contractor shall remove and dispose of all trash and debris in a timely and safe
manner. Accumulation of trash, debris or construction materials that could
constitute a fire or safety hazard within the structure or on the site, shall not be
allowed. The Contractor shall, if so directed by Laboratory or Laboratory’s
Designated Representative, immediately remove and dispose of any materials that
create a fire or safety hazard.

Laboratory, if the Contractor fails to take appropriate and immediate action (in the
Laboratory’s opinion), shall have all such materials removed from the site and
disposed of at the Contractor's expense.
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Welding, flame cutting or other operations involving the use of flame, arcs or
sparking devices will not be allowed without adequate protection and shielding,
particularly at the point of operation and without prior approval by Laboratory or
Laboratory’s Designated Representative. All combustible and flammable material
shall be removed from the immediate work area. If removal is impossible, all
flammable or combustible materials shall be protected with a fire blanket or suitable
non-combustible shields to prevent sparks, flames or hot metals from contacting the
flammable or combustible materials. Contractor shall provide the necessary fire
watch personnel and fire fighting equipment to effectively control incipient fires
resulting from welding, flame cutting or other operations involving the use of flame,
arcs or sparking devices.

The Contractor, as necessary for his work, shall provide flagmen and erect proper
barricades and other safeguards, and post danger signs and other warnings as may
be required due to hazards or existing conditions effecting the performance of the
work.

Laboratory shall provide project security only to the extent of fences with locked
gates or doors around the perimeter of the site. Each Contractor shall be
responsible for the security of its own property.

END OF SECTION
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1.00 GENERAL

1.1

1.2

SECTION 01 20 00
PROJECT MEETINGS

PRE-CONSTRUCTION MEETING

A.

Before beginning the work and after the Contract has been awarded the
Laboratory will schedule a Pre-Construction Meeting to discuss: work entry,
and other permits, daily manpower accountability, tool inspections, barricades,
work hours, weekly tool box meetings, competent persons, postings, laydown
areas, show drawings, temporary facilities and utilities, construction schedules
and procedures, development of a plan for utility protection and
reconstruction, arrangements for orderly movement of traffic, Contractor’s use
of the site, Contractor's movement of traffic, Contractor's use of existing
facilities, Laboratory’s regulations, including Environment, Safety, and Health
and OSHA requirements, Project Record Documents and other matters
deemed relevant to the effective performance of the work and as described in
these specifications.

Requirements for Meeting. The Pre-construction Meeting will not be held until
the Contractor has:

1. Submitted his Contractor’s Environmental, Safety, and Health (ESH)
Program and Implementation Plan/Job Safety Analysis per Appendix
A;

2. Submitted all other pre-construction submittal requirements
described in the contract requirements; and

3. Submitted Contractor’'s construction schedule and sequence as

specified in Section 01 31 00.

The meeting shall be attended by:

1. The Contractor’s Project Manager/Key Office Representative;
. The Contractor’s Field Superintendent and ESH representative;
3. Any subcontractor’s or supplier's representative whom the Contractor
may desire to invite or Laboratory may request; and
4. Laboratory Personnel.

PROGRESS MEETINGS

A. Weekly project meetings will be held at the job site by Laboratory or
Laboratory’s Designated Representative for the purpose of
coordinating and expediting the Work in Progress. The duties of the
Contractor’s Project Manager, Superintendent, and Scheduler shall
include direction of all administrative and management requirements
for the control of time and cost. The Project Manager and
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Superintendent shall be vested with the power, authority, experience
and confidence needed to make binding decisions for the Contractor.

A partial agenda follows:

a. Review of previous Meeting Minutes (Old Business);
b. Schedule:

(1) Review of actual progress compared to Contractor’s
project schedule;
(2) Review of Short Interval Schedule (reference Section
01 31 00.); and
(3) Review delivery dates for specific equipment and
materials.
C. Shop Drawings and Samples:

(1) Review the status of shop drawings and sample
submittals and
(2) Review of approved shop drawings affecting other
trades.
d. Change Orders:

(1) Review of latest Contract changes and

(2) Review status of Pending Change Orders and Work
Authorizations

Review the status of Requests for Information (RFlIs);

Review of specific coordination or construction problems;

Review ltems of General Conditions;

Weekly work requirements;

Safety;

Laboratory or Laboratory’s Designated Representative,

Architect, and Contractor comments; and

K. Other Business.

T TTe o

B. Special meetings may also be called at the discretion of Laboratory
or Laboratory’s Designated Representative for the purpose of
coordinating specific information or resolving special problems
related to Project.

C. Each Contractor who has work in progress will be represented at the
progress meeting by the Field Superintendent or Project Manager.

D. The essence of the discussion of each meeting will be entered into
the minutes and copies will be furnished by Laboratory or
Laboratory’s Designated Representative to all interested parties
within one week.

END OF SECTION
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1.0

1.1

SECTION 01 31 00
CONSTRUCTION SCHEDULE

GENERAL

The following schedule requirements modify and/or supplement Clause 28 in “Appendix A —
Argonne Terms and Conditions” and “Section 1A0 — General Conditions”.

SUMMARY

A.

The work under this contract will be planned, scheduled, executed, and reported using
Critical Path Method scheduling (hereinafter referred to as CPM). The construction
schedule will be developed using a CPM schedule demonstrating complete fulfillment of
all contract requirements. The CPM schedule (both the working and baseline versions)
shall be kept up-to-date in accordance with the requirements of this section and utilized
in planning, coordinating, and performing the work under this contract (including all
activities of subcontractors, equipment vendors and suppliers). The CPM schedule will
be in precedence format, computer generated and updated using Oracle Primavera P6,
and the controlling schedule document utilized for managing construction and
measuring performance.

It is expressly understood and agreed that the time of beginning, the rate of progress,
and the time of completion of the work are of the essence to this Contract. Therefore,
the primary objectives of CPM scheduling are to insure the adequate planning,
scheduling, and execution of the construction activities so they may be performed in an
orderly and expeditious manner within the Schedule of Dates stipulated by the Contract,
to provide optimum coordination of the work, to establish the basis for measuring and
monitoring contractor progress, to detect problems for the purpose of taking corrective
action, to provide a mechanism or tool for determining and monitoring such corrective
actions, and to be used as the basis for determining the schedule of values, payment
schedule and progress payments.

Definitions:

1. Activity - Any portion or element of work, action, and/or reaction that is precisely
described, readily identifiable, and is a function of a logical sequential process.

2. Baseline Schedule - Represents the approved plan against which the project’s
actual performance — with respect to accomplishing the work scope contained
within each detail activity — is measured. This baselined information will be
integrated with performance reporting software to obtain the planned value and,
when combined with actual performance, will be the basis for a formal
performance reporting system. Once the CPM schedule is approved by
Laboratory or Laboratory’s Designated Representative (Laboratory), it will be
considered baselined. At this time, the dates, resource costs, activity codes,
work breakdown structure, and activity descriptions are no longer subject to any
changes unless these changes are part of a documented and approved change
control process (see Section 1.9 Schedule Revisions).

3. Construction Schedule - Same as CPM schedule.
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10.

CPM Schedule - The schedule developed by the Contractor and approved by
Laboratory that will be used for managing and monitoring the progress of the
contract. This is a plan that defines when specified work is to be done to
accomplish program objectives on time.

Float Time - Float is defined as the amount of time between the early start date
and the late start date, or the early finish date and the late finish date, of any
activity in the project schedule. Total float is defined as the amount of time any
given activity or path of activities may be delayed before it will affect the project
completion time. Float is not time for the exclusive use or benefit of either
Laboratory or the Contractor, but must be used in the best interest of completing
the project on time. The Contractor shall proceed according to the early start
dates unless circumstances prevent. Once an activity has been started the
Contractor shall continue the work on that activity as scheduled until it is
completed unless circumstances prevent. Laboratory reserves the right to
request a report on such circumstances that delay the start of activities or require
their suspension. Laboratory may require the Contractor to proceed utilizing the
early dates if the circumstances are not justified in Laboratory's opinion.
Laboratory will not be responsible for delays caused by the Contractor not
proceeding per the early start dates or suspending the work if such actions were
within Contractor's control. If in Laboratory's opinion the delay/suspension is
justifiable, Laboratory shall authorize the Contractor to prepare a supplemental
or ‘what if’ schedule for Laboratory's approval including all activities in the CPM
schedule necessary to clearly represent the impact. Pursuant to the float
sharing requirements as set forth above, (1), use of float suppression techniques
such as preferential sequencing, special lead lag logic restraints, extended
Activity durations or imposed dates and (2), use of float time disclosed or implied
by the use of alternate float suppression techniques shall be shared to the
proportionate benefit of Laboratory, Laboratory’s CM, Architect, Engineer,
contractors, and subcontractors. The Contractor shall revise the Contractor's
CPM schedule as reasonable to mitigate the impact of delays to the project with
no change in Contract price. Extensions of time for performance required under
the General Conditions pertaining to equitable time adjustment will be granted
only to the extent that the equitable time adjustment exceeds total float in the
activity or path of activities affected at the time notice to proceed was issued for
the change.

Network Diagram - Graphical representation of relationships that exist between
different activities of the CPM schedule drawn to time scale.

Percentage Complete - The physical percentage of completion, NOT the
resource or duration percentage complete.

Precedence Method - Scheduling system where relationships between activities
are expressed from start or finish of an activity to start or finish of the succeeding
activity, with minimal use of lead or lag time.

Remaining Duration - Shall be equal to the factor of the remaining percentage of
completion times the original as-planned duration, or as approved by Laboratory.

Supplemental Schedules - Those schedules that are not part of the baseline
schedule hierarchy (working and baseline). They are often used for day-to-day
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1.2

1.3

operational planning and management, and as the name suggests, simply
supplement the baseline and working schedules, but are not under configuration
control. This category would include “what-if” schedules generated to evaluate
potential alternate management options.

11. Working Schedule - Once the baseline CPM schedule has been established, it
will be necessary to update actual progress on a predetermined basis and
compare it to the baseline CPM schedule. The Working Schedule is used for
that purpose. The updated activities, when compared with the baseline dates,
provide management with an indication of the schedule performance for the
overall project. In addition, the information obtained from statusing will be
integrated with other performance reporting software to obtain earned-value
information for formal performance reports. It is important to note, that the
Working Schedule and Baseline Schedule are not the same file within the
scheduling software. They may be attached but at no time should the Baseline
Schedule contain status.

QUALIFICATION REQUIREMENTS

The Contractor shall employ a person or retain the services of a consultant, (hereinafter
referred to as Scheduler), for the duration of the contract with at least three (3) years of
experience with CPM scheduling software applications similar to the requirements of this
project (i.e., Oracle Primavera P6). The individual will, also, need at least two (2) years of
experience with scheduling as it pertains to Earned Value Management (EVM). Said person(s)
shall cooperate with Laboratory and shall be on-site as required, to monitor, modify, or update
the CPM schedule (including baseline, working, and supplemental).

SUBMITTALS

A QUALIFICATIONS: Prior to commencing performance of the work required under this
section, submit to Laboratory:

1. The name and address of the proposed Scheduler;

2. Information sufficient to show that the proposed Scheduler has computer
facilities meeting the requirements specified; and

3. A list of prior projects, not less than two (2), for which the proposed Scheduler
has performed services similar to those required under this contract. Laboratory
shall have the right to approve or disapprove the Scheduler proposed, or the
performance of the requirements herein by the Contractor's own organization.

B. SCHEDULE:

1. INTERIM SCHEDULE: As soon as is practical, but no later than fourteen (14)
calendar days following Contract Award, the Contractor shall submit to
Laboratory a preliminary CPM schedule in precedence format detailing planned
work, operations, and/or procurement activities for the first 120 days of
construction.  Laboratory will review the Contractor's submittal to ensure
sufficient detail will be provided to support progress payments to be made while
the baseline CPM schedule is being developed and approved. The Contractor's
interim CPM schedule is a necessary tool for the proper execution of the
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Contractor's work. Therefore, the Contractor will not be permitted to begin work
or receive payment until the interim CPM schedule has been submitted and
approved. The interim schedule shall be updated, while the baseline schedule is
being developed.

BASELINE SCHEDULE: As soon as is practical, but no later than eight (8)
calendar weeks following Contract Award, the Contractor shall submit to
Laboratory a baseline CPM schedule in precedence format for the entire
Contractor's construction work scope. The Contractor's CPM schedule is a
necessary tool for the proper execution of the Contractor's work and against
which all progress shall be measured. Therefore, the Contractor will not be
permitted to begin work or receive payment beyond the interim CPM schedule
until the baseline schedule has been submitted and approved. Activities
comprising the interim schedule shall be included in the baseline schedule. The
baseline schedule shall be used by the Contractor and Laboratory as the basis
for evaluating changes and claims and for evaluation of Application for Payment.
The Schedule of Values and the Payment Schedule shall be developed using the
values indicated in the baseline schedule and organized in accordance with the
Laboratory WBS.

WORKING SCHEDULE: Once CPM schedules have been approved by
Laboratory, a reporting cycle will begin where the Contractor shall submit to
Laboratory a statused CPM schedule. The Contractor's CPM schedule is a
necessary tool for the proper evaluation of the Contractor's work performance.
Therefore, the Contractor will not be permitted to receive payment until the
statused CPM schedule has been submitted and approved.

C. CONTENT: The CPM schedules shall meet the following criteria:

1.

All activities shown in the Interim schedule shall be cost loaded. Summary level
planning activities for the balance of the work through completion shall also be
included and cost loaded. Approximate duration for the summary planning
activities shall be shown. Summary planning activities shall be replaced and
expanded with detailed activities when the Interim schedule is incorporated into
the Baseline schedule.

The Interim CPM schedule shall include those activities that are necessary to
properly indicate:

a. The project will begin on the date of contract award and will be completed
within the number of calendar days specified in the Contract Documents;
b. Approach to scheduling the remaining work areas or phases. Work for

each major phase or area shall be represented by at least one summary
planning activity such that the activities cumulatively indicate the entire
Construction Schedule;

C. Approximate cost and duration for each summary planning activity shall
be shown on the Preliminary Schedule and shall include Contractor's best
estimate of the Work it represents; and

d. Procurement activities to be accomplished during the first 180 days of the
Contract.
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The following should be depicted for each activity in the CPM schedule:

a. Activity descriptions and identification codes shall be clear and concise.
For example, work related to each activity should be limited to one work
trade, one construction area, and/or one floor.

b. The beginning and end of each activity shall be readily verifiable.

C. All activity starts and finishes must be tied into the CPM schedule by
logical restraints.

d. Activity numbers shall be unique and shall not change as revisions are
made to the schedule.

e. Activities shall be assigned separate activity codes to create a Work

Breakdown Structure (WBS) consistent with the Laboratory WBS to be
provided to the Contractor. These activity codes may be used to:

i. Define specific performance responsibility by discipline or

subcontractor;
ii. Define concise work areas, such as building, floor, site electrical,
paving, etc;
iil. |dentify phase of each activity;
iv. Identify the Specification Section for the activity; and/or
V. Integrate into the Laboratory WBS.
f. The durations of activities shall be expressed in whole working days.
g. An Laboratory global resource will be used to load cost resources on

those activities with cost in the CPM schedule.

The level of detail of the CPM schedule shall be a function of the complexity of
the work involved. Generally, no activity shall have a duration of longer than
twenty (20) work days nor have a value of over $20,000.00 without prior
acceptance by Laboratory, except for procurement, delivery of equipment or
materials, and concrete curing in the baseline schedule and summary planning
activities in the interim schedule. The selection and number of activities will be
subject to the approval of Laboratory. All durations shall be the result of
definitive manpower and resource planning by the Contractor and
Subcontractors to perform the work in consideration of the requirements of the
Contract and the on-site work conditions. The twenty (20) work day limitation is
not intended to impede or restrict Contractor's flexibility to properly plan and
schedule the work.

The CPM schedule shall be based on and incorporate the WBS and provide a
complete and detailed sequence of operations of the work within the time limits
specified in the Contract including specified mandatory milestone dates.

Schedules shall indicate the relationship and time frames in which the various
phases of the facilities will be made substantially complete and placed into
service as indicated in the Contract Documents.

Schedules shall depict major components of the work and the sequenced
relationships between major components and subdivisions of major components.
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10.

11.

12.

13.

14.

For all major equipment and materials fabricated or supplied for this project, the
CPM schedule shall show a sequence of activities including:

a. Negotiation and execution of contracts between the Contractor and
subcontractors associated with the Work;

Preparation of shop drawing and sample submissions;

Review of shop drawing and samples (allow for one resubmittal);

Shop fabrication and delivery;

Erection or installation;

Testing of equipment and materials;

Submittal of Operation and Maintenance Manuals; and

Training.

S@~eoo0yo

Responsibility Codes for each activity shall be identified with a single performing
organization including interfaces with the work of other Contractors or agencies
(i.e., Contractor, subcontractors, suppliers, utilities, Laboratory agencies, etc.).
Contractor shall involve all such organizations in the development and
management of the CPM schedule and shall secure their individual and
collective express commitment to satisfy the requirements of the CPM schedule.
In addition to identification of responsible organization, each activity shall have
codes identifying CSI division, location by area, and, code fields to be maintained
by the Contractor solely for the use of Laboratory.

Total planned value shall equal the total contract value. Activities shall have an
assigned dollar value (cost loading) that shall cumulatively equal the Contract
Amount. General Conditions, General Requirements, insurance, bonds, permits,
and all other overhead costs and profit shall be identified and the corresponding
dollar valves indicated for each. Planned value each month shall equal the
amounts reported in the Payment Schedule.

Resource requirements (labor by craft, commodity, type, equipment, services,
etc.) shall be required for each activity. All crafts necessary to execute an
activity must be shown. No more than five (5) crafts may be assigned to a
specific activity. If more crafts are required, then the activity in question must be
broken down into additional activities.

All CPM schedule activities shall utilize a five (5) day, one shift, work week
calendar including established holidays. This calendar shall be in accordance
with the Laboratory working day calendar. All work to be scheduled on a
different calendar must be pre-approved by Laboratory and the calendar(s) must
be provided to Laboratory for incorporation into Laboratory’s Primavera P6
system.

The CPM schedule shall indicate a completion date for the project that is no later
than the project's required completion date for construction. All activity durations
shall be given in work days.

The CPM schedule shall contain constraints only for Contract milestones
including the completion date. No other constraints shall be used.
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15.

16.

17.

Monthly anticipated adverse weather days shall be considered and included in
the planning and scheduling of all weather affected work activities in order to
complete all work within the Contract Dates.

Contractor shall ensure that the schedule represents an accurate, efficient,
reasonable, and feasible plan and method for accomplishing the work throughout
the time of performance. While Laboratory will review the Construction Schedule,
the schedule itself is the Contractor's, who has full responsibility for its
preparation, content, revisions, and updating in accordance with the
requirements of the Contract Documents.

Abbreviations shall be fully described in legend attached to the CPM schedule.

FORM: The CPM schedule shall be submitted in the following formats: 1) network
diagram, 2) reports, and 3) electronic media.

1.

The network diagram shall contain the following features:

a. The order and interdependencies of the Contractor's activities and the
major points of interface or interrelation with the activities of others,
including Specific Dates for completion;

b. Conformance with an identification of the specified mandatory milestone
dates specified in the Contract Documents;

C. The activity ID code, description, remaining duration, percent complete
and total float for each activity;

d. Delivery of Laboratory furnished material and equipment;

e. The critical path/paths for the project with said paths of activities being

clearly and easily recognizable on a time-scaled network diagram. The
relationship between all noncritical activities and activities on the critical
path shall be clearly shown on the network diagram;

f. The network diagram shall be sorted and grouped by floor, area and
responsibility for ease of understanding and simplification; and
g. All network diagrams shall be a 22" x 34" media with suitable notation

relating the interface points among sheets or as approved by Laboratory.

In addition to the Network Diagram, the contractor shall submit the following
CPM schedule reports including all of the activities and sorted by activity number
including the following information: Activity Number; Activity Description; Original
Duration; Remaining Duration; Percentage Complete; Responsibility Code; APM
Code; Early/Actual Start; Early/Actual Finish; Late Start; Late Finish; Total Float
(except as specifically indicated otherwise). All reports shall be submitted on
82" x 11" media or as approved by Laboratory.

a. The Precedence Report shall be per the above requirements and shall
include this information for each activity, that activity's immediate
predecessors, and that activity's immediate successors.

b. The Master Schedule Report shall be per the above requirements.

C. The Early Start Report shall be per the above requirements with the
exception that it shall be sorted first by early start and then by
responsibility code.

d. The Total Float Report shall be per the above requirements with the
exception that it shall be sorted first by total float and then by early start.
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e. The Responsibility Report shall be per the above requirements with the
exception that it shall be sorted and grouped by responsibility code and
then by early start.

f. The Variance Report shall be per the above requirements with the
inclusion of a comparison between the original as-planned CPM schedule
and the current update, indicating the variances between the two.

g. The Monthly Progress Payment Report shall include all activities with the
following information sorted by activity number:

i. Activity number.
i. Activity description.
iil. Physical percentage of work.

3. The Contractor shall also submit the CPM schedule in native electronic data
form, utilizing Primavera P6 scheduling software. The Contractor shall have the
capability of furnishing data reports or sorts in the following formats/layouts
acceptable to Laboratory:

a. Activity listing by Activity ID Number;

b. Activity listing by early and late start and finish dates;

C. Activity listing by Work Breakdown Structure;

d. Critical Path for the project, with said path of activities being clearly and
easily recognizable on the time-scaled network diagram;

e. Activity listing by responsibility code or subcontractor or specification
section;

f. Actual start date for each activity begun;

g. Actual finish date for each activity completed;

h. Planned and remaining duration time for each activity;

i. Activity listing by total float;

J- The percent complete of each activity in progress or completed;

K. Planned and earned dollar value of each activity and the planned and
earned dollar value each month;

l. Software produced time scaled network diagram; and

m. Software produced bar chart.

1.4 REVIEW AND ACCEPTANCE

A.

Laboratory will review the Contractor's schedule submittals, including logic diagrams and
computer generated mathematical analysis for sound logic, constructability, and
adherence to plans and specifications. Laboratory will assume that the Contractor has
accurately correlated the CPM schedule in its entirety and its individual elements to the
Contractor's and Subcontractor's as-bid project execution plans including but not limited
to subcontracts, purchase orders, delivery dates, crew strategies, etc.  Non-
conformance of any of the Contractor or subcontractor project execution plans to the
Contract Documents shall not relieve Contractor or his subcontractor of any of the
requirements of the Contract Documents. Meetings will be held between Laboratory
and Contractor to resolve any apparent conflicts between the Contractor's interim and
baseline CPM schedule and the intent of the Contract Documents. The Contractor shall
revise Contractor's CPM schedule as required by Laboratory and shall submit
Contractor's revised CPM schedule to Laboratory within seven (7) days. Within ten (10)
calendar days following submission of an acceptable schedule, the Contractor will
provide three (3) copies of the Contractor's CPM Schedule Submittal as outlined in
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Section 1.3 above. Acceptance by Laboratory of the Contractor's CPM schedule is
advisory only and shall not relieve the Contractor of the responsibility for accomplishing
the work within all of the Contract requirements, including but not limited to, each and
every Contract-required Milestone and Completion date. Omissions and errors in the
approved CPM schedule shall not excuse performance which is not in compliance with
the Contract. Approval by Laboratory in no way makes Laboratory an insurer of the
CPM schedule's success or liable for time or cost overruns flowing from its
shortcomings. Laboratory hereby disclaim any obligation or liability by reason of
Laboratory's approval of or acquiescence to the CPM schedule.

1.5  WEEKLY PROGRESS MEETING

A.

Once every week, on a day established by Laboratory, a meeting will be held to assess
the progress achieved by the Contractor during the previous work week. The Contractor
shall submit a bar chart indicating progress for the previous week (the Weekly Schedule
Report) and the activities scheduled for the succeeding 2 weeks [the Short Interval
Schedule (SIS)]. The Weekly Schedule Report shall indicate for each day of the
preceding week the actual manpower for each activity which was in progress. This
report shall be equal to the actual number of tradesmen which were working for the
Contractor and each Subcontractor each day. The Weekly Schedule Report shall also
indicate for each day the weather conditions, potential delays and inspections occurring
on that day. The Weekly Schedule Report shall be a report derived from the CPM
schedule which may be completed by hand providing that the handwriting is legible to
Laboratory. The SIS bar chart shall be directly derived from the CPM schedule and
shall include all information required for network diagrams with the exception of logic
ties. All activities shown in this SIS will be identified by the same activity numbers and
descriptions as shown in the CPM schedule.

1.6 PROGRESS REPORTING AND CHANGES

A.

Once each month, prepare and submit to Laboratory a revised CPM baseline schedule
showing all approved changes in network logic, including but not limited to changes as
the result of change orders and any changes in contract completion dates which have
been approved by Laboratory within this section since the last revision of the CPM
baseline schedule. If the Contractor desires to make changes in its method of operating
and scheduling, the Contractor shall follow the procedures set out in Paragraph 1.9,
Schedule Revisions of this Section.

Once each month on the date specified, prepare and submit to Laboratory an updated
CPM working schedule as outlined in Paragraph 1.3 above, including the following:

1. Activities in progress or to be performed in the future, and the percentage
complete of each activity;

2. Critical path for the project based upon the latest update data; and

3. Earned value for each activity.

Once each month, on the date specified by Laboratory for submission of updated CPM
schedule, submit those reports and network diagrams indicated in Paragraph 1.3 above.
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D. In addition to the foregoing, submit a typewritten narrative report once each month with
the updated schedule. The narrative shall include:

1. A narrative report describing:
a. Description of actual work accomplished during the reporting period and
causes of any variances from the baseline (positive or negative);
b. Any deviations or changes in the Payment Schedule during the reporting
period;
C. What problems or changes are anticipated or expected by the Contractor

and what is the Contractor's plan to deal with same so as to minimize or
prevent any delay to completion; and
d. Description of work planned during the next period.

2. A list of major construction equipment used on the work during the reporting
period and any construction equipment idle during the reporting period;

3. A total number of men by craft actually engaged on the work during the reporting
period with such total stated separately as to office, supervisory, and direct labor;

4, A list of contractor-supplied permanent plant materials, long lead items, and
equipment indicating current availability and anticipated job site delivery date;
and

5. A list of proposed modifications, additions, deletions, and changes in logic or

sequence to the approved construction schedule.

E. In addition to the above, the Contractor may be required to submit at Laboratory's
request, the following typewritten report:

1. A Critical Items Report - The Critical Items Report identifies items by cause and
impact that are or will seriously affect the Contractor's progress or ability to
perform work in accordance with the current CPM schedule. Such report will not
be required more than once every fourteen (14) days and shall be furnished in
sufficient detail to define the cause and potential impact of any actual or
anticipated changes in material or equipment deliveries (Contractor or
LABRATORY-furnished), manpower availability, weather conditions or other
items critical to maintaining schedule.

1.7 PAYMENTS TO CONTRACTOR

A. If the Contractor fails to submit the interim or baseline CPM schedule within the time
prescribed, or the updated monthly CPM schedule within the time requested, Laboratory
may withhold approval of progress payment estimates until such time as the Contractor
submits the required schedules.

1.8 RESPONSIBILITY FOR COMPLETION

A. If, in the opinion of Laboratory, the Contractor falls behind the progress schedule, the
Contractor shall take any and all steps necessary to improve Contractor's progress at no
additional cost to Laboratory, including cost impacts to other contractors, agencies or
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Laboratory directly caused by Contractor's delay, including but not limited to the
following:

1. Increase construction manpower in such quantities and crafts as will
substantially eliminate the lag in scheduled progress;

2. Increase the number of working hours per shift, shifts per working day, working
days per week, or the amount of construction equipment, or any combination of
the foregoing, sufficiently to substantially eliminate lag in scheduled progress;
and/or

3. Resequence activities to achieve maximum practical concurrent accomplishment
of work activities.

Laboratory may also require the Contractor to submit for approval and at no additional
cost to Laboratory such supplementary recovery schedules as may be deemed
necessary to demonstrate the manner in which the approved CPM schedule will be
regained during the immediate subsequent pay period. The Contractor and Laboratory
shall take following steps after determination of the requirement for a Recovery
Schedule:

1. Within four (4) work days, the Contractor shall meet with Laboratory to prepare
and complete the Recovery Schedule. The Contractor and major subcontractors
shall provide Laboratory with such information as is required to assist in
preparation of a Recovery Schedule. The Recovery Schedule shall represent
the Contractor's best judgment as to how Contractor shall reorganize
Contractor's work and resources so that Contractor may return to the CPM
schedule within the immediate subsequent pay period. The Recovery Schedule
shall be prepared to a similar level of detail as the CPM schedule and shall give
a maximum duration of one (1) month which shall coincide with the pay period.

2. Within five (5) calendar days, the Contractor shall participate in a conference
with Laboratory to review and evaluate the Recovery Schedule. Any revisions
necessary as a result of this review shall be resubmitted by the Contractor for
approval within two (2) work days after the conference. The approved Recovery
Schedule shall then be the schedule which the Contractor shall use in planning,
organizing, directing, coordinating, performing and executing the work (including
all activities of subcontractors, equipment vendors and suppliers) for its one (1)
month duration to regain compliance with the CPM schedule.

Laboratory and the Contractor will meet for the normal monthly update to determine the
effectiveness of the Recovery Schedule and to determine whether the Contractor has
regained compliance with the CPM schedule. At the direction of Laboratory, one of the
following will occur:

1. If, in the opinion of Laboratory, the Contractor is still behind schedule, the
Contractor, in conjunction with Laboratory will prepare another Recovery
Schedule at the Contractor's expense, to take effect during the immediate
subsequent pay period.

2. If, in the opinion of Laboratory, the Contractor has sufficiently regained the time
lost, then compliance with the CPM schedule will be resumed.
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Failure of the Contractor to comply with the requirements of Laboratory under this
paragraph shall be grounds for determination by Laboratory that the Contractor is not
prosecuting the work with such diligence as will insure completion within the time
specified. Upon such determination Laboratory may terminate the Contractor's right to
proceed with the work, or any separable part thereof, in accordance with the applicable
provisions of the Fixed-Price Construction Contract between UChicago Argonne, LLC
and Contractor.

1.9  SCHEDULE REVISIONS

A.

Should the Contractor, after approval of the interim and/or baseline CPM schedules,
desire to change Contractor's plan of construction, Contractor shall submit Contractor's
requested revisions to Laboratory along with a written statement of the revisions
including a description of the logic for rescheduling the work, methods of maintaining
adherence to intermediate milestones, specific dates, and the reasons for the revisions.
If the requested changes are acceptable to Laboratory, they will be incorporated into the
CPM schedule in the next reporting period, unless a contract modification is required.
No change to historical (previous period) data is allowed.

When Laboratory orders changes which have the potential to impact the schedule of
Dates, a supplemental ‘what if’ schedule of the new and existing activities directly
affected by the change will be prepared by the Contractor and provided with the
Contractor's price proposal or extra work tabulation as required to Laboratory for
concurrence or revision as Laboratory deems necessary. After the schedule has been
approved by Laboratory, it will be incorporated into the CPM baseline schedule by the
Contractor. Change Order logic will affect only those activities and performance dates
directly concerned. Adjustments in scheduled intermediate completion dates or for the
Contract as a whole, will be considered only to the extent that there is insufficient
remaining float to absorb these changes. No changes will be made to historical
(previous period) data.

Neither the updating or revision of the Contractor's CPM schedule, nor the submission,
updating, change or revision of any report or schedule submitted to Laboratory by
Contractor under this Section, nor Laboratory's review or nonexistence of any such
report or schedule shall have the effect of amending or modifying, in any way, the
Schedule of Dates or modifying or limiting in any way Contractor's obligations under this
Contract.

1.10 TIME OF COMPLETION

A.

If the Contractor should desire or intend to complete the work earlier than the Schedule
of Dates, Laboratory shall not be liable to the Contractor for any costs or other damages
should the Contractor be unable to complete the work before his early milestone
completion dates or before the Schedule of Dates. Approval by Laboratory of a CPM
schedule which indicates completion prior to Schedule of Dates shall be for the
convenience of the Contractor and shall not change any of the Contract requirements
including but not limited to the Schedule of Dates. All Contract requirements shall be
consistent with and applicable only to the completion of the work in accordance with the
Schedule of Dates required by the Contract unless Laboratory and Contractor otherwise
agree by issuance of the appropriate Change Order.
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The updated CPM schedule submitted by Contractor shall not show a completion date
later than the Schedule of Dates, subject to any time extensions approved by
Laboratory. If Contractor believes Contractor is entitled to an extension to the Schedule
of Dates under the Contract Documents; the Contractor shall submit to Laboratory a
formal time extension request as required by the Contract and a detailed narrative
justifying the time extension requested. The time extension request shall include
schedule forecasts that predict the actual Project Completion Date, and any separable
portions thereof specified by Laboratory plus a forecast of the actual achievement of any
milestones listed in the Schedule of Dates. Laboratory shall have no obligation to
consider any time extension request unless the Contractor is in full compliance with the
requirements of the Contract Documents. Laboratory shall not be responsible or liable
to Contractor for any constructive acceleration due to failure of Laboratory to grant time
extensions under the Contract Documents should Contractor fail to substantially comply
with the submission requirements and the justification requirements of this Contract for
time extension requests. The Contractor's failure to perform in accordance with the
CPM schedule shall not be excused, nor be chargeable to Laboratory because
Contractor has submitted time extension requests.

1.11  COORDINATION

A.

The Contractor shall coordinate the Contractor's work and that of subcontractors and
shall cooperate fully with Laboratory in maintaining orderly progress toward completion
of the work as scheduled. Laboratory's decisions regarding priority between the
Contractor's work and the work of other trade contractors at the site shall be final and
shall not be cause for extra compensation or extension of time, except where extension
of time is granted because of a delay for which Contractor is otherwise entitled to an
extension of time under the Contract Documents.

Failure of other trade contractors to meet their schedule shall not be justification for an
extension of time, except where such failure causes, in the opinion of Laboratory, an
unreasonable delay in the Contractor's Work, in which case the provisions of the Fixed-
Price Construction Contract between UChicago Argonne, LLC and Contractor regarding
extensions of time and extra work shall apply.

1.12 FAILURE TO PERFORM SCHEDULING TASKS

A.

Should the Contractor fail to substantially comply with the provisions of the Contract
Documents relating to planning, scheduling, reporting, and execution of the work as
called for in the CPM schedule, Laboratory shall have the right, at Laboratory's option, to
retain the services of scheduling consultants or experts (including attorneys, if
necessary in Laboratory's opinion) to prepare a CPM schedule in accordance with the
Contract Documents. This CPM schedule will be used to allow Laboratory to evaluate
the program of the Work by Contractor and to determine whether Contractor is
substantially complying with the Contract Documents. This CPM schedule will be used
to direct such action on the part of the Contractor as permitted by the Contract
Documents, and as required to ensure that the Contractor will comply with such
schedule. All costs incurred by Laboratory in preparing this CPM schedule shall be
charged to the Contractor's account and/or deducted from any monies due to the
Contractor. If Contractor fails to substantially comply with the scheduling and execution
of the work requirements of the Contract Documents, the Contractor hereby agrees in
such instance to comply with such schedules as Laboratory develops or direct activity
sequences and durations as Laboratory may reasonably require, without additional cost
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to Laboratory (subject only to cost adjustments for such changes in the work as
Laboratory may direct), to ensure completion within the Schedule of Dates.

1.13 CONTRACTOR COVENANTS AND GUARANTEES
A. Contractor covenants and guarantees that Contractor will not:

1. Misrepresent to Laboratory its CPM schedule and all of its components or
Contractor's actual execution of the work.

2. Utilize schedules materially different from those made available by Contractor to
Laboratory, any Subcontractor or separate Contractors for the direction,
execution, or coordination of the Work.

3. Prepare schedules, updates, revisions or reports for the work which are not
feasible or realistic; or which do not accurately reflect the actual intent or
reasonable and actual expectations of Contractor and its Subcontractors.

1.14 PAYMENT FOR SCHEDULING
A. The cost of performing all work incidental to preparing the Project Construction
Schedule, including preparation, execution, updates, maintenance, revisions, and

adjustments shall be included in the Bid Proposal as overhead distributed to
appropriate bid items and CPM schedule activities.

PART 2 - PRODUCTS

(Not Applicable)

PART 3 - EXECUTION
(Not Applicable)

END OF SECTION
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PART 1 - GENERAL
1.1 SUMMARY

A.

SECTION 01 33 00
SUBMITTALS

Section includes:

1.

2.

8.

9.

Submittal procedures;

Schedules of submittals required;

Submittal review procedures;

Contractor responsibilities;

Resubmittal requirements;

Contract closeout submittals;

a. Furnish all labor, materials, tools, equipment, and services for
furnishing, processing, delivery, reproduction and other functions for
scheduling and handling of submittals as indicated, in accord with
Contract Documents.

b. Completely coordinate with work of all other trades.

C. Although such work is not specifically indicated, furnish and install all
supplementary or miscellaneous items, appurtenances and devices
incidental to or necessary for completion of work under this Section.

See Specification Divisions 0 and 1 for additional requirements; and

See technical specification sections for specific submittal requirements.

1.2  SUBMITTAL PROCEDURES

A.

B.

Accompany submittals with a completed Submittal Transmittal Form.

Make four (4) submittal copies unless otherwise specified.

Send submittals to Laboratory and Laboratory’s designated representative for
review, according to the Laboratory approved procedures established for
implementation of the automated, web-based Project Management and Control
System (PMCS).

Failure to comply may result in return of submittal without review.
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1.3

1.4

1.5

1.6

E. The Contractor is responsible for review of all submittals before transmitting to
Laboratory or Laboratory’s Designated Representative.

FILING CONSTRUCTION CONTRACT
A NOT USED.
CONSTRUCTION PROGRESS SCHEDULE

A. Submit a schedule in a form which is acceptable to Laboratory and Laboratory’s
designated representative in accordance with Specification Section 01 31 00.

SUBMITTAL SCHEDULE

A. Submit a submittal schedule to Laboratory or Laboratory’s Designated
Representative for review and approval.

1. Include all shop drawings, data, samples and other items required to be
submitted.
B. Partial payment requests will not be processed until the itemized schedule is

received and approved.
PRODUCT LIST
A. Within fourteen (14) days after Notice To Proceed submit four (4) copies of

complete list of products, equipment, materials and Material Suppliers proposed for
use to Laboratory or Laboratory’s Designated Representative.

B. Tabulate by specification sections.

C. Only items which have been specified or approved by Addenda or Agreement may
be used.

D. No partial payment requests will be processed until this data and other submissions

required by Contract Documents are received.

E. For products specified under reference standards or approved equal products, each
submittal shall include information according to Specification Section 01 63 00 and
01 63 20.

F. Provide names, addresses, and telephone numbers of material suppliers, indicating

by Specification Section Number Work to be performed by each. Identify materials
and equipment by brand and/or model including:

1. ltems proposed in compliance with specified reference standards;

2. ltems proposed in compliance with descriptive specifications where a
specific proprietary product is not indicated; and
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1.7

1.8

3.

ltems proposed in compliance with proprietary specifications.

PROGRESS REPORTS

A.

Submit progress report at end of each month include the following information
(specific day due to be established by Laboratory):

1.

9.

9.

Report number (in chronological order by week starting with No. 1 on the
first report);

Date on which report is made;

Days during which Work was prohibited or delayed due to weather
conditions;

Trades on Site during period with a brief summary of Work accomplished by
each;

Major material items delivered to Site during period;
Brief statement of progress of Work related to overall construction schedule;

Description of unexpected delays which occurred or delays that are
anticipated. Indicate steps taken to offset delay;

Log of visitors to the Project by date of visit including Architect's and
Laboratory 's personnel;

Description of safety problems, if any, including corrective actions taken;
Description/Log of Injuries, Including First-aid Cases; and

Name and title of person preparing report.

CONTRACTOR RESPONSIBILITIES

A.

The Contractor is responsible for review of all submittals before transmitting to
Laboratory or Laboratory’s Designated Representative.

Determine and verify:

1.
2.
3.
4.

Field measurements.

Field construction criteria.

Conformance with Contract Documents.
Coordination with other work.

Coordinate each submittal with requirements of the Work, Construction Schedule,
and Contract Documents.
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1.9

Notify Laboratory or Laboratory’s Designated Representative in writing, at time of
submittal, of deviations in submittals from requirements of the Contract Documents.

Do not begin fabrication or Work until appropriate submittal approval.

Contractor is responsible for delays caused by improper submittal procedures or
incomplete submittals.

After Contractor has completed review of returned submittal from Laboratory or
Laboratory’s Designated Representative, distribute copies of submittals to
subcontractors and to other concerned parties. See Specification Section 01 72 00.

Each submittal shall bear the Contractor's stamp of approval, and the Contractor
shall notify Laboratory or Laboratory’s Designated Representative in writing of
deviations in submittals from requirements of the Contract Documents.

RESUBMITTAL REQUIREMENTS

A.

B.

Make corrections or changes in submittals required by Architect or their consultants
and resubmit when Architect's stamp requires submittal.

Contractor is responsible for delays caused by resubmittal process.

SPECIAL SUBMITTALS

A.

Test Reports: When required, submit test reports and data in conformance with
Contract Documents (See Specification Section 01 40 00 and Division 01
Specifications).

Contract Closeout Submittals: See Specification Section 01 70 00 for Contract
Closeout Submittals.

SUBMITTALS - SHOP DRAWINGS

A.

ldentify drawings with manufacturer, item, use, type, project designation,
specification section or drawing detail reference, and other pertinent data as
required by the Contract Documents.

Submit one (1) reproducible transparency and four (4) prints of each drawing to
Laboratory or Laboratory’s Designated Representative.

1. Submit in mailing tube.
2. Do not fold.

3. PRINTS ARE NOT ACCEPTABLE in lieu of reproducible transparency.
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4. Submit drawings maximum size 36 x 42 IN., unless size of items depicted
makes such small size impractical.

5. Allow clear space, approximately 40 SQ IN., for stamping on right hand side.

Submit standard items like equipment brochures, cuts of fixtures, or standard
catalog items in four (4) copies.

1. Mark copies to clearly indicate exact item or model and all proposed options.

2. Include scale details, sizes, dimensions, performance characteristics,
capacities, wiring diagrams, controls and other pertinent data.

Submit one (1) copy of each approved drawing for final record (reference Section
01 70 00).

Include one (1) copy of each final submittal in each copy of the O & M Manuals.

Shop drawing plans may be prepared in CADD and transmitted to Laboratory or
Laboratory’s Designated Representative, at Substantial Completion.

Reference Section 01 04 00 for additional requirements related to coordination shop
drawings.

At Contractor’'s option, a Shop Drawing submittal, in compliance with all other
requirements of this section, may be scanned to pdf file format and submitted via e-
mail.

1.12 SUBMITTALS - SAMPLES

A.

ldentify samples with manufacturer's name, item, use, type, project designation,
specification section or drawing detail reference, color, range, texture, finish and
other pertinent data as required by General Contractor's Manual.

Submit samples to Laboratory or Laboratory’s Designated Representative or
construction site if required.

1. Include brochures, shop drawings, and installation instructions with
transmittal.
2. Submit transmittal for site-built samples to address indicated.

Architect may, at its option, retain samples for comparison purposes until
completion of work.

1. Samples will be returned or may be used in the work unless technical
section specifically indicates otherwise.

2. Remove samples when directed.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 1, Issued for Proposal — 3/7/11

01 33 00-5

Issued for Construction - 6/30/11



3.

Pay all costs of furnishing or constructing, and removing samples.

1.13 CONTRACTOR ACTION: SHOP DRAWINGS, PROJECT DATA AND SAMPLES

A.

Contractor responsible for making all submissions.

1.

Submit according to the Laboratory approved procedures established for
implementation of the automated, web-based PMCS.

Transmit all items with transmittal form per the PMCS.
Identify each transmittal using the six digit specification number with a dash

and an added number, i.e., metal handrails might be numbered 05 50 00-1.
If returned for resubmission, second submission would be 05 50 00-1A.

Review all items prior to submission to Laboratory or Laboratory’s Designated
Representative and stamp indicating Contractor's:

1.

2.

Verification of all field dimensions and quantities.

Verification of field construction criteria, materials, catalog numbers and
similar data.

Review and coordination of submittal data with requirements of the work and
the Contract Documents.

INDICATE any item, component, material or portion of work which deviates from
Contract Documents.

Make submittals sufficiently in advance of date required to allow Architect
reasonable time for review, and resubmission if necessary.

1.

ITEMS SUBMITTED WITHOUT CONTRACTOR'S REVIEW STAMP WILL
BE REJECTED.

ltems not submitted in accord with provisions of this section will be returned,
without action, for resubmission.

Submissions on items not approved for use by specifications or addenda will
be rejected.

Reproduce and distribute submittals receiving "furnish as submitted" and "furnish
as noted" stamp.

Revise and resubmit items stamped, "revise and resubmit", "rejected", or similar
instruction.
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1.14 ARCHITECT REVIEW

A.

Review is general and does not:
1. Permit departure from Contract Documents;

2. Relieve Contractor from responsibility for errors in detail, dimensions or
related items;

3. Approve departure from previous instruction or details;

4. Relieve Contractor of responsibility to provide, all components, wiring, etc.
required to make item operational or usable; or

5. Imply acceptance of items for which no data is submitted.

Reviewed samples submitted or constructed constitute criterion for judging
completed work. Finish work or items not equal to samples will be rejected.

Start of work which requires submittals, prior to return of submittals with
Architects/Engineer's stamp indicating review is at Contractor's risk.

1.15 SUBMITTALS — LEED INFORMATION

A.

LEED Information submittals are required as called for by specification section
Submittal paragraph.

Unless otherwise agreed to by Architect, submit to Architect’s for records one (1)
original, or high quality high contrast copy of submittal suitable for reproduction,
unless quantity is indicated elsewhere, submittal. Submit quantity indicated in
specifications sections to Labratory.

1. Architect is not required to return submittal.
. Include pertinent data.
3. Information shall be 215 x 280 mm or 215 x 355 mm 8-1/2” x 11” or 8-1/2” x
14” maximum.
4, Do not fold. Submit in envelope large enough for submitted items.

LEED Information submittals are required as called for by specification section
submittal paragraph.

1. |dentify LEED submittals with:
a. Manufacturer’'s name, item, use, type,
b. Specification Section or drawing detail reference,
C. Data required for LEED Prerequisite or Credit and
d. Other pertinent data.
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D. Unless otherwise agreed to by Architect, submit one (1) original or high quality, high
contrast copy, suitable for reproduction of submittal, unless quantity is indicated
elsewhere.

1. Include pertinent data.
Information shall be 215 x 280 mm or 215 x 355 mm 8-1/2” x 11” or 8-1/2” x
14” maximum.

3. Do not fold. Submit in envelope large enough for submitted items.

E. LEED Action Plans:

1. As indicated in Section 01 35 36 - LEED Requirements, submit LEED Action
Plan no more than 30 days after execution of the contract

2. At close of Project, provide statement indicating total cost for building
materials used for Project. Include statement indicating total cost of
mechanical and electrical components.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION
NOT USED

END OF SECTION
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SECTION 01 35 10
ALTERATION PROJECT PROCEDURES

PART 1 - GENERAL

1.01  SUMMARY

A.

Each trade shall perform all cutting, patching, removal and re-installation or
replacement of existing constructions specified and required for installation of that
trade's Work.

Do not endanger any Work by cutting or altering Work or any part of it.

Do not cut or alter Work of another Contractor without written consent of
Laboratory’s designated Project Manager.

Coordinate work of trades and schedule elements of alterations and renovation
work by procedures and methods to expedite completion of the Work.

Include in the Contract removal and reinstallation or replacement of reasonably
observable existing construction required by the Work of the Project.

Conform to the requirements of authorities having jurisdiction, including lead,
asbestos, PCB’s, environmental and health hazards, air, water and ground quality
and legal disposal of waste.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

For replacement of Work removed:

1. Comply with Specifications for type of Work to be done.

PART 3 - EXECUTION

3.01 INSPECTION

A.

Inspect existing conditions of Work, including elements subject to movement or
damage.

Inspect the reasonably observable existing construction of the facility for removal
and re-installation or replacement of existing construction required by the Work of
the Project and for patching of existing construction of the facility required by the
Work of the Project.
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3.02

3.03

3.04

3.05

C. After uncovering Work, inspect conditions affecting installation of new products or
performance of the Work.

ASBESTOS CONTAINING MATERIALS
A. Exercise extreme care when working around known, indicated and/or suspected

asbestos containing materials such as, but not limited to, spray-on fireproofing,
insulation or sound absorbing materials; duct coverings, pipe coverings, etc.

EXISTING SPECIAL SYSTEMS

A. Inspect the facility for the presence of special systems that must be maintained
operational during alterations in the presence of the Laboratory. Such systems
include steam and condensate systems, scientific process systems, electrical
equipment, fire and smoke detection, alarm, and communication systems.

B. Develop a strategy with the Laboratory to maintain such systems operational
during alterations including temporary re-working, unavoidable down time,
acceptable discontinuing of service intervals and contingencies for notification of
involved agencies.

C. Instruct every Subcontractor as to the procedures to be followed and supervise the
process to ensure implementation.

D. Restore such systems and extend them into the altered.

E. Include all services and materials in the Contract Sum.

PREPARATION

A. Provide shoring, bracing and support as required to maintain structural integrity of
Project.

B. Provide protection for other portions of Project.

C. Provide protection from elements.

PERFORMANCE

A. Execute Work by methods which will prevent damage to other Work, and will

provide proper surfaces to receive installation of repairs and new Work.

B. Restore Work which has been cut or removed, install new products to provide
completed Work in accord with requirements of Contract Documents.

C. Where existing construction is removed, patch and finish exposed surface or
construction to match adjacent existing.
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When new work abuts or finishes flush with existing work, make a smooth and
workmanlike transition. Patched work shall match existing adjacent work in texture
and appearance.

Provide workmen skilled in the type of patching required in each case. Patch with
materials as specified, where not specified Contractor to match existing.

3.06 WORK IN EXISTING BUILDINGS

A.

o o @

m

Cutting, chases and patching required by Contractor shall be by Contractor, except
where otherwise shown on the Contract Documents.

Limit cutting to the minimum required.
Core drill and cut to line.
Limit noisy operations. Coordinate with Laboratory.

Coordinate route to exit of demolished materials and maintain such routes clean
and dust free.

Provide secure, dust-tight barricades where required to separate work area from
used areas and to prevent entry by unauthorized parties.

Where existing painted surfaces are to be disturbed by alteration procedures,
conform to the laboratory guideline directions, and, as a minimum, following unless
the Contractor can demonstrate that such paint does not contain lead:

1. Minimize dust and flaking by careful cutting and removal and us of dust
extraction equipment.

2. Provide local enclosure to limit area of dust scattering.

3. Provide disposable floor and ground protection to catch dust and flakes.

4 After cutting and removal, HEPA vacuum all surfaces within enclosure or
within the area.

5. Wipe all horizontal surfaces.

6. Remove temporary protection and coverings in a manner to enclose dust
and debris within disposable covering and dispose of legally.

END OF SECTION
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PART 1 -

SECTION 01 35 36
LEED REQUIREMENTS

GENERAL

1.1 SUMMARY

A. This is an overview of the special LEED requirements of this project. Work includes
environmental, sustainable, and “green’ building practice requirements related to energy
conservation and efficiency, indoor air quality, and resource efficiency. It is the goal of this
project, as much as is feasible and practical, to construct a “green” building that meets the US
Green Building Council’s LEED™ Green Building Rating System Version as follows:

1.

LEED-NC Version 2.2

2. Rating: Gold.
1.2 LEED REQUIREMENTS-GENERAL

A. General: Laboratory has established with design team specific LEED requirements for design
and construction of Project; Contractor, subcontractors, suppliers, and manufacturers (i.e.,
construction team) are encouraged to participate where possible to realize Laboratory’s LEED
goals.

1.

Intent is for LEED goals to be achieved in manner that ultimately provides safe and healthy
environment for building occupants with minimal negative impact on local, regional and
global environment.

Contract Documents are not intended to limit alternative means of achieving LEED
requirements. Suggestions from construction team during project meetings for
implementing goals are encouraged.

1.3 CONTRACTOR RESPONSIBILITIES

A. LEED Action Plan

1.

LEED Action Plan shall be submitted within 30 days after notice to proceed. The plan,

when completed, shall provide a detailed description of all activities that relate to

accomplishing project LEED requirements, including construction practices, procurement

practices, and proposed submittals and documentation for each LEED credit for which the

contractor is responsible. Plan shall also include the following:

a. Name of individual[s] responsible for ensuring those credits and/or prerequisites are
earned and responsible for assembling documentation.

B. LEED Documentation Notebook

1.

The Contractor shall prepare a comprehensive notebook documenting compliance for each
LEED credit for those construction credits for which they are responsible. LEED
Documentation Notebook shall be formatted to match LEED numbering system for each
credit and prerequisite. The original, or an electronic version on CD of the notebook shall
be submitted at project closeout.

Notebook shall include the LEED Credit Checklist as furnished at the end of this document
(or other approved checklist), applicable product data for material selection, final
calculations, certifications for construction practices, procurement data, cumulative
calculations and other items as identified in the approved LEED Action Plan. Notebook
must contain all required data to support full compliance with the indicated LEED
construction credits.
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3. Some LEED credits are inherent in the design provided and require no further submittal or
documentation. For these credits, the Contractor shall notify the Architect in advance of
selection of any specified material or use of any permissible construction methods that may
result in a deviation from the LEED designer intent. Some LEED credits involve material
selection and are generally identified within the technical sections with the notation
"LEED," though not specifically identified in all occurrences. Some LEED credits are
dependent on construction practices. In all cases where a material, product, or execution
requirement is identified by "LEED" in the contract documents, additional data or
certificates shall be submitted with the individual component or process validating the
material or component to the respective LEED credit item.

LEED Project Management and Coordination: Prior to the pre-construction meeting, Contractor
shall identify and assign one person on Contractor’s staff to be the LEED Project Manager who
shall be responsible for LEED issues compliance and coordination.

1. Experience: Similar responsibilities and successful performance for previous sustainable
building construction project(s).

2. Responsibilities: Carefully review Contract Documents for LEED issues, coordinate work
of trades, subcontractors, and suppliers; instruct workers relating to LEED issues; and
oversee Project LEED Goals.

a. Assemble and retain approved LEED Submittals, tabulation charts and other records to
document progress toward meeting LEED requirements.

b. Provide records in secure jobsite location, available for review by Architect or
Laboratory.

c. Provide Action Plans, Progress Reports and final documentation according to specified
requirements and schedule.

d. Assist Architect and/or Laboratory in preparing submission to the GBCI.

1.4 LEED CALCULATIONS

A.

LEED credits as identified in Table 1 shall be incorporated and documented as required by the
Contract documents and in full compliance with the LEED Reference Guide. LEED credits not
identified elsewhere in the Contract documents and those requiring further instruction are
specified below. Refer to the LEED Reference Guide for further definitions and requirements.

Sustainable Sites Credits:
1. LEED Credit SS p, Construction Activity Pollution Prevention:
a. Comply with 2001 EPA Construction General Permit or local standards if more
stringent.

Material and Resources Credits:
1. LEED Credit MR 2.1 and 2.2, Construction Waste Management:
a. Comply with Division 1 Section 01 74 19 - Construction Waste Management.
2. LEED Credit MR 4.1 and MR 4.2, Recycled Content:
a. Contractor shall document materials to indicate that the sum of post-consumer recycled
content value plus one-half of post-industrial recycled content value constitutes at least
20 percent of the total materials cost for the project. Recycled content materials are
specified so that the sum of post-consumer recycled content value plus one-half of post-
industrial recycled content value constitutes at least 20 percent of the total materials
cost for the project.
1) Calculations
a) LEED Letter Template forms shall be used for tracking and documentation.
Recycled content value of project materials shall be determined by the method
described in the LEED Reference Guide.
2) Substitutions
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a) In the case of conflict between this requirement and individual technical
section requirements, Contractor may submit for approval proposed alternative
products or systems that provide equivalent performance and appearance and
have greater contribution to project recycled content requirements. All such
proposed substitutions shall be submitted with the LEED Implementation Plan
accompanied by product data that demonstrates equivalence.

LEED Credit MR 5.1 and MR 5.2 Regional Materials:

a. Contractor shall document materials to indicate that a minimum of 20 percent (by dollar
value) of materials and products for the project are extracted, harvested, or recovered,
as well as manufactured, regionally within a 500 mile radius of the project site.

1) Calculations

a) LEED Letter Template forms shall be used for tracking and documentation.
Amount of regional project materials shall be determined by the method
described in the LEED Reference Guide.

LEED Credit MR 6, Rapidly Renewable Materials:

a. Contractor shall document that a minimum of 2.5 percent (by dollar value) of materials
and products for the project shall be rapidly renewable. Rapidly renewable materials are
made from plants with a 10-year or shorter harvest cycle.

b. Contractor shall track cumulative calculations for this credit.

LEED Credit MR 7, Certified Wood:

a. Contractor shall document materials to indicate a minimum of 50 percent (by dollar
value) of permanently installed wood-based materials and products for the project are
certified in accordance with FSC STD 01 001.

1) Calculations:

a) LEED Letter Template shall be used for tracking and documentation. Amount
of FSC-certified project materials shall be determined by the method described
in the LEED Reference Guide.

D. Indoor Environmental Quality Credits:

1.

LEED Credit EQ 3.1, Construction TAQ Management Plan: During Construction:
a. Comply with Division 01 section 01 81 21 - Indoor Air Quality Management (IAQ)
During Construction.
LEED Credit EQ 3.2, Construction IAQ Management Plan — Before Occupancy:
a. Comply with Division 01 section 01 81 22 - Construction IAQ Management Plan —
Before Occupancy.
LEED Credit EQ 4.1, Low-Emitting Materials — Adhesives and Sealants:
a. Comply with VOC requirements for adhesives and sealants specified in Divisions 03 —
12.
b. Where VOC requirements are not indicated comply with South Coast Air Quality
Management District Rule #1168.
LEED Credit EQ 4.2, Low-Emitting Materials — Paints and Coatings:
a. Comply with VOC requirements for paints and coatings specified in Divisions 03 — 12.
b.  Where VOC requirements are not indicated comply with the following standards:
1) Green Seal Standard GS-11.
2) Green Seal Standard GS-03.
3) South Coast Air Quality Management District Rule #1113.
LEED Credit EQ 4.3, Low-Emitting Materials — Flooring Systems:
a. Comply VOC requirements for flooring systems as specified in Division 03 — 12.
b.  Where VOC requirements are not indicated comply with the following standards:
1) Carpet and Rug Institute Green Label Plus program.
2) Carpet and Rug Institute Green Label program.
3) Resilient Floor Covering Institute FloorScore program.
4) South Coast Air Quality Management District Rule #1113.
5) South Coast Air Quality Management District Rule #1168.
LEED Credit EQ 4.4, Low-Emitting Materials — Composite Wood and Agrifiber Products:
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a. Comply material requirements for composite wood products as specified in Division 03
—-12.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 COORDINATION MEETINGS

A. There will be a minimum of three onsite coordination meetings.

1.
2.

The first will be a preconstruction meeting to review the LEED Implementation Plan.
The second will be a pre-closeout meeting to review LEED Documentation Notebook for
completeness and identify any outstanding issues relating to final score and documentation
requirements.

The third is a closeout meeting to review the final LEED Documentation Notebook. All
meetings shall be attended by Contractor's designated individual responsible for LEED
documentation, Government representative and Installation representative.

At closeout meeting a final score for the project will be determined based on review of
project performance and documentation. Contractor shall make a set of contract drawings
and specifications available for review at each meeting as well as an updated LEED
Documentation Notebook.

3.2 CHECKLISTS

A. LEED credits as identified in Table 1 below are contract requirements and shall be incorporated
in full compliance with the LEED Reference Guide.

TABLE 1

LEED NC-2.2 Credit Checklist

SUSTAINABLE SITES

SS Prerequisite 1:  Construction Activity Pollution Prevention (C)

SS Credit 1: Site Selection (D)

SS Credit 4.1: Alternative Transportation: Public Transportation Access (D)

SS Credit 4.2: Alternative Transportation: Bicycle Storage & Changing Rooms (D)
SS Credit 4.3: Alternative Transportation: Low Emitting & Fuel Efficient Vehicles (D)
SS Credit 4.4: Alternative Transportation: Parking Capacity (D)

SS Credit 5.1: Site Development: Protect or Restore Habitat (C)

SS Credit 5.2: Site Development: Maximize Open Space (D)

SS Credit 6.1: Stormwater Design: Quantity Control (D)

SS Credit 6.2: Stormwater Design: Quality Control (D)

SS Credit 7.1: Heat Island Effect: Non-Roof (C)

SS Credit 7.2: Heat Island Effect: Roof (D)

SS Credit 8: Light Pollution Reduction (D)

WATER EFFICIENCY

WE  Credit 1.1: Water Efficient Landscaping: Reduce by 50% (D)

WE  Credit 1.2: Water Efficient Landscaping: No Potable Water Use or No Irrigation (D)
WE Credit 2: Innovative Wastewater Technologies (D)

WE Credit 3.1: Water Use Reduction: 20% (D)

WE Credit 3.2: Water Use Reduction: 30% (D)

ENERGY & ATMOSPHERE

EA Prerequisitel: Fundamental Commissioning of the Building Energy Systems (C)
EA Prerequisite2: Minimum Energy Performance (D)

EA Prerequisite3: Fundamental Refrigerant Management (D)

EA Credit 1: Optimize Energy Performance (D)

Improve by 10% for New Buildings or 3.5% for Existing Building Renovations
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Improve by 14% for New Buildings or 7% for Existing Building Renovations
Improve by 17.5% for New Buildings or 10.5 for Existing Building Renovations
Improve by 21% for New Buildings or 14% for Existing Building Renovations
Improve by 24.5% for New Buildings or 17.5% for Existing Building Renovations
Improve by 28% for New Buildings or 21% for Existing Building Renovations
Improve by 31.5% for New Buildings or 24.5% for Existing Building Renovations
Improve by 35% for New Buildings or 28% for Existing Building Renovations
Improve by 38.5% for New Buildings or 31.5% for Existing Building Renovations
Improve by 42% for New Buildings or 35% for Existing Building Renovations

On-Site Renewable Energy (D)
Enhanced Commissioning (C)
Enhanced Refrigerant Management (D)
Measurement & Verification (C)
Green Power (C)

MATERIALS & RESOURCES
Prerequisite 1:  Storage & Collection of Recyclables (D)

Construction Waste Management: Divert 50% From Disposal (C)
Construction Waste Management: Divert 75% From Disposal (C)

Recycled Content: 10% (post-consumer + 1/2 pre-consumer) (C)

Recycled Content: 20% (post-consumer + 1/2 pre-consumer) (C)

Regional Materials: 10% Extracted, Processed & Manufactured Regionally (C)
Regional Materials: 20% Extracted, Processed & Manufactured Regionally (C)
Rapidly Renewable Materials (C)

Certified Wood (C)

INDOOR ENVIRONMENTAL QUALITY
Prerequisite 1:  Minimum IAQ Performance (D)
Prerequisite 2:  Environmental Tobacco Smoke (ETS) Control (D)

Outdoor Air Delivery Monitoring (D)

Construction IAQ Management Plan: During Construction (C)
Construction IAQ Management Plan: Before Occupancy (C)
Low-Emitting Materials: Adhesives & Sealants (C)
Low-Emitting Materials: Paints & Coatings (C)

Low-Emitting Materials: Carpet Systems (C)

Low-Emitting Materials: Composite Wood & Agrifiber Products (C)
Indoor Chemical & Pollutant Source Control (D)
Controllability of Systems: Lighting (D)

Controllability of Systems: Thermal Comfort (D)

Thermal Comfort: Design (D)

Thermal Comfort: Verification (D)

Daylight & Views: Daylight 75% of Spaces (D)

Daylight & Views: Views for 90% of Spaces (D)

INNOVATION & DESIGN PROCESS

EA Credit 2:
EA Credit 3:
EA Credit 4:
EA Credit 5:
EA Credit 6:
MR

MR  Credit 2.1:
MR  Credit 2.2:
MR  Credit 4.1:
MR  Credit 4.2:
MR  Credit 5.1:
MR  Credit5.2:
MR  Credit 6:
MR  Credit 7:
EQ

EQ

EQ  Credit1:
EQ  Credit3.1:
EQ  Credit 3.2:
EQ  Credit4.1:
EQ  Credit4.2:
EQ  Credit4.3:
EQ  Credit4.4:
EQ  Credit5:
EQ  Credit6.1:
EQ  Credit6.2:
EQ  Credit7.1:
EQ  Credit7.2:
EQ  Credit8.1:
EQ  Credit 8.2:
ID Credit 1.1:
ID Credit 1.2:
ID Credit 1.3:
ID Credit 1.4:
ID Credit 2:
Notes:

Innovation in Design
Innovation in Design
Innovation in Design
Innovation in Design
LEED Accredited Professional

(D) signifies Design credit

END OF SECTION
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1.00 GENERAL

1.01

SECTION 01 40 00
QUALITY CONTROL

DESCRIPTION

A. This section covers general requirements for quality control of the work, including
testing and inspection procedures.

B. Related work:

1. Specific test procedures to be performed in accordance with this section are
specified in the applicable sections of Divisions 2 through to 28 of these Speci-
fications.

2. Testing of mechanical and electrical work: Division 20 thru 28.

3. Testing of conveying systems: Division 14.

4. Testing of glazed assemblies: Division 8.

5. Roofing and waterproofing tests and inspections: Division 7.

6. Testing of materials specified to be tested by other agencies under other
sections.

7. Commissioning: Division 01

8. Testing of HYAC Controls and Instrumentation: Division 25

C. Definitions and qualifications:

1.

Testing laboratory or agency: Licensed testing laboratory or agency certified
as meeting the requirements of ASTM as applicable to the tests and
inspections performed, approved by Laboratory, and referred to hereafter as
the Testing Laboratory.

Soils Engineer: Registered professional geotechnical engineer employed and
paid by Laboratory.

Laboratory's Inspector: Lead Inspector or member of Inspection Team
(hereinafter referred to as the Inspector).

Disqualified material: Any material shipped or delivered to the site by the
Contractor from the source of supply prior to having satisfactorily passed the
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required test and inspection, or prior to the receipt of a notice from Laboratory
that such test and inspection will not be required, shall not be incorporated in
the work.

1.02 CONTRACTOR'S QUALITY CONTROL SYSTEM

A.

Contractor shall establish a quality control system to perform sufficient inspections
and tests of all items of Work, including that of subcontractors, to ensure
conformance to the Contract Documents for materials, workmanship, construction,
finish, functional performance and identification.  Contractor shall submit a
comprehensive Quality Control & Quality Assurance program to Laboratory or
Laboratory’s Designated Representative for reference fourteen (14) days after Award
of Contract.

Contractor's quality control system is the means by which Contractor assures that the
Work complies with the requirements of the Contract Documents. Controls shall be
adequate to cover all construction operations.

1.03 GENERAL QUALITY CONTROL REQUIREMENTS

A.

Materials to be furnished under the Contract are subject to test and inspection for
compliance with Contract Documents.

Testing required by the Contract Documents shall be performed under supervision
and control of an lllinois licensed professional engineer employed by testing laborato-

ry.

Manufactured articles, materials and equipment shall be applied, installed, connected,
erected, used, cleaned, adjusted, and conditioned in accordance with their
manufacturer's latest published instructions, unless more restrictive or stringent
requirements are specified in the Specifications.

1. If product manufacturers instructions are in conflict with the Contract
Documents notify Laboratory or Laboratory’s Designated Representative for
clarification before proceeding. Keep a copy of the various product
manufacturers' instructions applicable to the Work at the Project site.

Certificates:

1. Where specified, deliver to Laboratory or Laboratory’s Designated
Representative two (2) signed certificates from suppliers of materials, equip-
ment and manufactured items stating that such materials and manufactured
items meet or exceed the standards specified.

2. In lieu of such certification, the Contractor may submit reports of current tests
made and attested by a reputable and recognized testing laboratory.
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The Inspectors will reject non-conforming work and issue Non-Compliance notices.
The Testing Laboratory and Soils Engineer are not authorized to accept or reject any
work, to modify any Contract Document requirement, to advise or instruct the Con-
tractor or Contractor's employees as to prosecution of the Work. Inspections will not
relieve the Contractor of the obligation to fulfill all requirements of the Contract Docu-
ments.

1.04 COORDINATION OF TESTS AND INSPECTIONS

A.

Contractor shall schedule, initiate and coordinate tests and inspections required by
the Contract Documents and authorities having jurisdiction of the work.

Contractor shall provide the Testing Laboratory sufficient advance notice of the
manufacture of materials to be supplied which, by requirements of the Contract
Documents, must be tested at the source of supply so that the laboratory may
arrange for testing. Contractor shall proceed in the same manner for tests to be
performed at the site.

1.05 TEST SAMPLES AND PROCEDURES

A. Test samples: Contractor shall furnish samples of materials to be tested at no extra

cost to Laboratory. Test samples will be selected by the Testing Laboratory and not
by the Contractor.

Test procedures:

1. Testing Laboratory shall perform tests according to method(s) of test specified
in these Specifications.

2. If no procedure or test method is specified, testing shall conform to material
specification referenced unless otherwise directed by Laboratory or
Laboratory’s Designated Representative.

3. The Testing Laboratory shall tag, seal, label, record or otherwise suitably
identify the materials for testing. No such materials shall be used in the work
until the test reports are submitted and approved, excepting only the materials
specified to be placed or installed prior to testing.

Re-testing: Applicable tests shall be repeated at specified intervals, whenever the
source of supply is changed, or whenever the characteristics of the materials change
or vary during the course of construction.

1.06 TEST COSTS

A.

Contractor shall pay for inspections and tests, except as otherwise specified.
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B. Contractor shall arrange and pay for materials qualification and conformance tests,
and concrete and masonry mix designs, all performed by a testing laboratory
approved by Laboratory. When not specified, Laboratory may request that materials
be tested. If materials are in compliance with the Contract Documents, then
Laboratory will pay for the tests; if the materials are not, then the cost of these
requested tests shall be paid by the Contractor or deducted from payments due to

Contractor.

C. Contractor shall reimburse Laboratory all or any part, as Laboratory may deem just
and proper, of the test and inspection costs incurred by Laboratory due to the
following:

1. Re-testing costs caused by failure of materials to pass additional tests.

2. Contractor's failure to complete the work within the Schedule of Dates.

3. Claims between separate trade contractors.

4, Covering of work before the required inspections or tests are performed.

5. Additional inspections required for Contractor's correction of defective work.
6. Overtime costs for acceleration of work done for Contractor's convenience.

1.07 TEST REPORTS

A. Furnish copies of each test result, signed and certified by the Testing Laboratory
supervising engineer as follows:

Copies
Laboratory 1
Architect 1
Structural Engineer 1
(structural tests only) 1
Contractor 2
CM 3
B. Reports shall include the following:

- Date issued and date of test.

- Project title.

- Testing laboratory name and address.
- Name and signature of Inspector.

- Date of inspection and sampling.
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- Record of temperature and weather.

- Identification of product and Specification Section where test is specified.
- Location on Project.

- Type of inspection and test.

- Observation regarding compliance with Contract Documents.

All test reports shall be distributed directly from the Testing Laboratory to the above
referenced parties and not via the Contractor.

1.08 CONTINUOUS AND SPECIAL INSPECTIONS

A.

Project and concrete/masonry inspection will be performed by Inspectors employed
by Laboratory as required by the Contract Documents and the Building Code.

Special inspections will be performed by inspectors employed by the Contractor as
required by the Contract Documents and the Building Code.

Work requiring such inspection that is performed or constructed in the absence of the
Inspector will be considered defective and may be subject to rejection.

Contractor shall give written notice to Laboratory or Laboratory’s Designated
Representative at least two (2) working days in advance of the performance of any
work requiring inspection and state the probable duration of the required inspection.
The inspection of material or equipment at the factory or shop will not constitute an
acceptance.

1.09 APPROVAL REQUIRED BY OTHERS

A.

If laws, ordinances, rules, regulations or orders of public agency having jurisdiction
require work to be inspected, tested or approved by some authority other than as
required by the Contract Documents, the Contractor shall give required notices and
make arrangements, deliver to Laboratory or Laboratory’s Designated Representative
the certificates of inspection, test, or approval of such public agency, and pay costs
therefor unless otherwise provided in the Contract Documents.

1.10 CONTRACTOR'S ASSISTANCE

A.

Contractor shall provide access, facilities and labor necessary for duties to be
performed at the site by Testing Laboratory and Inspector, including furnishing
ladders, hoist, lighting, water supply and like materials and equipment.

Contractor shall provide and maintain, for the sole use of the Testing Laboratory,
adequate facilities for the safe storage and proper curing of concrete test cylinders on
the Project site as required.
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Contractor shall make arrangements with the Testing Laboratory and pay for
additional samples and tests made for the Contractor's convenience or for retesting.

The services performed by Laboratory's Testing Laboratory shall in no way relieve the
Contractor of responsibility for performing all work in accordance with Contract
requirements.

VERIFICATION OF CONDITIONS

A.

Prior to installation of any product, Contractor shall inspect existing conditions to
receive materials to be installed and arrange for correction of defects in the existing
workmanship, material or conditions that may adversely affect work to be installed.

Installation of materials constitutes acceptance of existing conditions as being in
proper condition to receive the materials to be applied and waiver of claim that
existing conditions are defective as pertains to warranty requirements, excluding
unascertainable or concealed conditions.

Where the Specifications require a material to be installed under the supervision or
inspection of the material manufacturer or manufacturer's representative,
manufacturer or representative shall also inspect the work in place and issue a letter
of approval to the Department.

RECORDS

A.

Contractor shall maintain correct records on an appropriate form for all inspections
and tests performed, instructions received from Laboratory or Laboratory’s
Designated Representative or testing agency, and actions taken as a result of those
instructions.

Records shall include evidence that the required inspections or tests have been
performed (including type and number of inspections or tests, nature of defects,
causes for rejection, etc.), proposed or directed remedial action, and corrective action
taken.

Contractor shall document inspections and tests as required by each Section of the
Specifications.

Contractor shall provide and maintain a directory of those persons responsible for
ensuring Quality Control for each trade.

Contractor shall use "Contractor Inspection Request" Form as provided by Laboratory
or Laboratory’s Designated Representative.

END OF SECTION
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SECTION 01 42 11
ABBREVIATIONS - ORGANIZATIONS AND STANDARDS

AABC Associated Air Balance Council

AAMA American Architectural Manufacturers Association
ABMA American Boiler Manufacturers Association

ACI American Concrete Institute

ADA Americans with Disabilities Act

ADAAG Americans with Disabilities Act Accessibility Guidelines
ADC Air Diffusion Council

AGA American Gas Association

AGC Associated General Contractors of America

AIA American Institute of Architects

AISC American Institute of Steel Construction

AMCA Air Movement and Control Association

ANSI American National Standards Institute

APA APA — The Engineered Wood Association

ARI Air Conditioning and Refrigeration Institute

ASA Acoustical Society of America

ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers
ASLA American Society of Landscape Architects

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWI Architectural Woodwork Institute

AWPA American Wood Preservers Association

AWPI American Wood Preservers Institute

AWS American Welding Society

AWWA American Water Works Association

BAAQM Bay Area Air Quality Management District
BHMA Builders Hardware Manufacturers Association
BIA Brick Industry Association

BOCA Building Officials and Code Administration International, Inc.
CAC California Administrative Code

CpP Comprehensive Procurement Guide (EPA)

CRA California Redwood Association

CRREL Cold Region Research Engineering Lab

CRSI Concrete Reinforcing Steel Institute

CS Commercial Standard (U.S. Department of Comm.)
CSI Construction Specifications Institute

CTI Cooling Tower Institute

EIA Electronics Institute of America

EJIMA Expansion Joint Manufacturers Association
EIFSA Exterior Insulation Finish Systems Association

EP Environmental Protection Agency

FCI Fluid Controls Institute, Inc.

M Factory Mutual

FS Federal Specification

FS Forest Stewardship Council

HEI Heat Exchanger Institute

HI Hydraulic Institute
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HMI Hoist Manufacturers Institute

HYDI Hydronics Institute

IBI Intelligent Buildings Institute

IBR Institute of Boiler and Radiator Manufacturers

ICC International Code Council (formerly ICBO, International Conference of
Building Officials)

ICEA Insulated Cable Engineers Association

IEEE Institute of Electrical and Electronic Engineers

IESNA Iluminating Engineering Society of North America

ITA Incinerator Institute of America

IPCEA Insulated Power Cable Engineers Association

LEE Leadership in Energy and Environmental Design Green Building Rating
System (US Green Building Council)

MSS Manufacturers Standardization Society

MCAA Mechanical Contractors Association of America

NAAMM National Association of Architectural Metal Manufacturers

NBC National Building Code

NBS National Bureau of Standards

NCMA National Concrete Masonry Association

NCRP National Council on Radiation Protection and Measurements

NEBB National Environmental Balancing Bureau

NEC National Electrical Code

NECA National Electrical Contractors Association

NECS National Electrical Code Standards

NEMA National Electrical Manufacturers Association

NIST National Institute of Standards and Technology

NFoPA National Forest Products Association

NFPA National Fire Protection Association

NOAA National Oceanographic and Atmospheric Administration

NRCA National Roofing Contractors Association

NSF National Sanitation Foundation

NSPE National Society of Professional Engineers

NTMA National Terrazzo and Mosaic Association

OSHA Occupational Safety and Health Act

PCA Portland Cement Association

PCI Precast/Prestressed Concrete Institute

PDI Plumbing Drainage Institute

PS Public Standard (U.S.Dept.of Comm.)

PTI Post Tensioning Institute

SAE Society of Automotive Engineers

SAMA Scientific Apparatus Markers Association

SBCCI Southern Building Code Congress International, Inc.

SCAQM South Coast Air Quality Management District

SC Scientific Certification Systems

SDI Steel Deck Institute / Steel Door Institute

SFPA Southern Forest Products Association

SIGMA Sealed Insulating Glass Manufacturers Association

SJI Steel Joist Institute

SMACNA Sheet Metal and Air Conditioning Contractors National Association, Inc.
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SPRI Single Ply Roofing Institute

SSPC Structural Steel Painting Council

TEMA Tubular Exchanger Manufacturers Association

TIA Telecommunications Institute of America

UBC Uniform Building Code

UFC Uniform Fire Code

UL Underwriters Laboratories, Inc.

UMC Uniform Mechanical Code

UPC Uniform Plumbing Code

USGBC US Green Building Council

WIC Woodwork Institute

WWPA Western Wood Products Association
END OF SECTION
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SECTION 01 42 13
ABBREVIATIONS FOR UNITS OF MEASURE - ENGLISH SYSTEM OF UNITS (IP)

A (amp) ampere(s), area

ACFM actual CFM

AIC amps interrupting capacity
AWG American Wire Gauge
BF board foot (feet)

BHP brake horsepower

BTU british thermal unit
BTUH british thermal units per hour
C Value thermal conductance (BTU/(HR)(SF)(F) per inch thickness
CF cubic feet

CFH cubic feet per hour

CFM cubic feet per minute

CM centimeter(s)

CM/SEC centimeter(s) per second
CPS cycle(s) per second

CuU cubic

CUFT cubic feet

CUIN cubic inch(es)

CYy cubic yard(s)

Db decibel(s)

DbmV decibel millivolts

DEG degree(s) (angular)

degF degree(s) Fahrenheit
EDR equivalent direct radiation
F fahrenheit

FPM feet per minute

FPS feet per second

FT feet, foot

GAL gallon(s)

GAL/SF gallon(s) per square foot
GPH gallon(s) per hour

GPM gallon(s) per minute

GPS gallon(s) per second

GHZ gigahertz

GR grains

GSF gross square feet

HD head

HP horsepower

HR hour(s)

Hz hertz
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IN
IN Hg
IN-LB
INWG

K

K value
KHz
KSF
KV
KVA
KVAR
KW
KWH

LB
LBF-IN
LF

LIN

mA
MBTU
MBH
MCFH
MCM
MFBM
MHz
mHz
MI
MIN
MO
MPH
MVA

NSF
oz

PCE
PCF
PCY
PPH
PPM
PSF
PSI
PSIA
PSIG

QT

RH

R value
RMS
RPM

inch(es)

inches - mercury
inch-pounds (force)
inches - water gage

kip(s)

thermal conductivity (BTU/(HR)(SF)(F/IN)
kilohertz

Kips per square foot

kilovolt(s)

kilovolt ampere(s)

kilovars

kilowatt(s)

kilowatt-hours

pound(s)

pound (force) inch
linear foot, linear feet
linear, lineal

milliamps

thousand BTU

thousand BTU/HR

thousand cubic feet per hour
thousand circular mils
thousand feet board measure
megahertz

millihertz

mile(s)

minute(s)

month(s)

miles per hour
megavoltamperes

net square feet
ounce(s)

pyrometric cone equivalent
pound(s) per cubic foot

pound(s) per cubic yard

pounds per hour

parts per million

pound(s) per square foot
pound(s) per square inch
pound(s) per square inch absolute
pound(s) per square inch gage

total heat transfer (BTUH)
quart

relative humidity

thermal resistance (HR)(SF)(F)/BTU
root mean square

revolutions per minute
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RPS revolutions per second

S second

SCFM standard CFM

SF square feet

SQIN square inch(es)

SQFT square foot

SSU saybolt seconds universal

T ton

TR tons refrigeration

U value thermal conductance (1 divided by total R value)
(BTU/(HR)(SF)(F)

uVv microvolts

\" volt(s), volume, velocity

VAC volt(s), AC

VAR volt amperes reactive

VDC volt(s), DC

\%% watt(s)

YD yard(s)

YR year(s)

END OF SECTION
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SECTION 01 43 39
MOCK-UPS (Revised AD-1)

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Build indicated mock-up on site for review and approval before proceeding with any
construction that may be affected by the construction represented by the mock-up.

1.2 PROCEDURE FOR MOCK-UP CONSTRUCTION:

A.

B.

H.

Extent, size, form and primary components are indicated on the drawings or in the specification
section pertaining to the corresponding work.

Mock-up shall be located where indicated on the drawings or, if not indicated, shall be located
where directed by the Architect.

Mock-up shall not be provided until corresponding product data, shop drawings, samples and
other preparatory submittals are approved.

Mock-up shall be rebuilt as necessary until approved by Architect.

After approval, mock-up shall remain and serve as the standard for judging the acceptance or
rejection of the appearance characteristics and workmanship of corresponding construction.

After completion and acceptance of the corresponding construction, mock-up shall be removed
when directed by the Laboratory unless approved mock-up has been located as part of the
permanent construction.

Surrounding and other construction affected by mock-up construction or removal shall be
completed as indicated or, if construction is not indicated, the site shall be restored to the
condition existing before the mock-up construction.

Mock-up to include all project specific anchorages, flashings, transitions, colors, textures, etc.

PART 2 - PRODUCTS

2.1 MATERIALS

A.

C.

Materials used in the initial mock-up construction shall comply as specified in the applicable
sections for the work and as approved by submittal reviews.

Materials used in the construction of approved mock-up construction shall be used in the
corresponding permanent construction.

PART 3 - EXECUTION

3.1 CONSTRUCTION

A.

Provide initial mock-up construction by methods proposed for the corresponding permanent

construction.

1. Comply with installation and application requirements for each component as specified in
the section applicable for the work.

Methods of construction may be modified only to the extent required for mock-up approval by
the Architect.
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1.  Modified methods of construction shall comply with the specified requirements as well as
approved details of workmanship.

C. Methods of construction used for the approved mock-up construction shall be used in the
corresponding permanent construction.

D. Re-testing of mock-up required due to non-compliant construction to be paid for by Contractor.

3.2 BUILDING ENCLOSURE WALL MOCK-UP #1 - SOUTH FACADE 2™° & 3% FLOORS

A. Provide mock-up of the building enclosure wall and window assembly as indicated.

B. Sections specifying components of this mock-up include but are not necessarily limited to the
following:

Section 07 21 00, Building Insulation.

Section 07 27 26 Fluid-Applied Air Barrier — Vapor Resistive

Section 07 46 18 Dry Joint Metal Panel Wall System

Section 07 84 53 Perimeter Fire Containment Systems

Section 07 92 13, ExteriorJoint Sealants.

Section 08 44 13 Curtain Wall Systems (CWS)

Section 08 81 02, Glass and Glazing.

Section 09 21 27, Exterior Stud Wall System.

e B Sl a

AD-1:

END OF SECTION
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SECTION 01 43 43
COORDINATION DRAWINGS (GC)

PART 1 - GENERAL

1.1 DESCRIPTION - INTERIOR

A. Coordinate construction operations included in various Sections of Specifications to assure
efficient and orderly installation of all parts of Work. Coordinate construction operations
included under different Sections that depend on each other for proper installation, connection,
and operation.

B. Coordination drawings: Reproducible overlay drawings showing work with horizontal and
vertical dimensions to avoid interference with structural framing, ceilings, partitions, equipment,
lights, mechanical, electrical, conveying systems, and other services:

In and above ceilings.

Within walls.

Within chases.

In mechanical spaces.

In electrical spaces.

DAL=

C. Prepare coordination drawings where careful coordination is needed for installation of products
and materials fabricated by separate entities.

D. Prepare coordination drawings where limited space availability necessitates maximum utilization
of space for efficient installation of different components.

E. Coordinate installation of different components to assure maximum accessibility for required
maintenance, service, and repair.

F.  Work out all “tight” conditions involving Work of various Sections in advance of installation.

Sleeve, core drill and blockout layout drawings:

1. Drawings showing proposed locations and sizes of sleeves, blockouts, and embedded items
in concrete walls, columns, floors and beams prior to concrete placement.

2. See Structural drawings for limitations on sleeve placement.

3. Core Drilling and cutting:

a. Core drilling and cutting are prohibited without express written approval of the
Structural Engineer.

b. Prior to submitting a request for core drilling or cutting, the Contractor shall provide
verification of location of reinforcing prior to cutting or core drilling by means of x-ray,
ground penetrating radar, ultrasonic or other reliable means. Relocate as required to
avoid reinforcing.

c. Inno instance shall a column or beam be core drilled or cut.

H. Prior to start of work in any given area, each Subcontractor approve, in writing, coordination
drawings affecting Subcontractor’s work in that area.

I.  Modifications required as result of failure to resolve interferences, provide correct coordination
drawings, or call attention to changes required in other work as result of modifications shall be
paid for by responsible Subcontractor.

J. Coordination meetings scheduled by Contractor, with all affected Subcontractors.

1.2 PRODUCTION OF COORDINATION DRAWINGS

A. Contractor provide minimum 1/4 IN scale plan, elevation and section drawings, showing:
1. Partitions.
a. Fire/smoke rated barriers.
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F.

G.

2. Ceiling heights.

3. Structural framing locations and elevations.
4. Column lines.

5. Other work.

Subcontractors produce combined coordination layout drawings plan and sections of HVAC
ductwork, hydronic, steam, condensate, fuel oil, fire protection piping, plumbing, special water
systems, natural gas and medical gas systems electrical cable tray, conduit, conveying systems,
equipment, and other work.

Coordination Drawings shall be produced in Autodesk Revit 2010 or in Autodesk 3D AutoCad
in conjunction with Autodesk Navisworks so they can be used for clash detection, to generate
Shop Drawings, and to be updated at end of Project for Project Record Drawings.
1. Architect will furnish Contractor an electronic copy of the architectural model in Revit RVT
format.
a. Revit model will indicate wall layout, column lines and room name and numbering.
b. Architect makes no representation as to accuracy or completeness of Revit model
provided.
2. Have skilled CAD technician(s) produce following plans using Autodesk Revit 2010 or
Autodesk 3D AutoCad for Coordination Drawings and Shop Drawing submittals;
HVAC ductwork system.
Piping systems.
Plumbing systems.
Fire protection system.
Fire alarm system.
Communication and security systems.
Cable tray system.
Lightning protection system.
. Building management system.
3. Organization of systems in CAD file or Revit Model
a. 3D AutoCad: Indicate systems on separate CAD file with layers compliant with
National CAD Standard to facilitate Coordination Drawings and Project Record
Documents, using the background as an XREF to the coordination file.
b. Revit: Indicate systems on separate worksets within Revit model.

I R

Resolve major interferences at initial coordination meeting prior to production of any drawings.

Produce initial coordination drawings within 30 days after initial meeting or prior to installation
of work.

Contractor arrange for production of said drawings not provided by that time.

Meet as required to resolve interferences and correct drawings.

1.3 AFTER APPROVAL

A.

After Subcontractors’ written approval of coordination drawings, Contractor determine method
used to resolve interferences not previously identified.

Contractor give written approval of changes to coordination drawings prior to start of work in
affected area.

Maintain one copy of current approved Coordination Drawings at project site.

Provide 3D AutoCad files or Revit model for current coordination drawings to Laboratory and
Architect after the final constructed conditions have been reflected in the coordination drawings.

1.4 PRECEDENCE OF SERVICES FOR COORDINATION DRAWINGS

A.

In event of conflicts involving location and layout of work; use following priority to resolve
disputes:
1. Structure and partitions have highest priority.
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e Al

10.
11.

Equipment location and access.

Ceiling system and recessed light fixtures.

Gravity drainage lines.

High pressure ductwork and devices.

Large pipe mains, valves and devices.

Low pressure ductwork, diffusers, registers, grilles, HVAC equipment.

Fire protection piping, devices and heads.

Small piping, tubing, electrical conduit, and devices.

a. Conduits installed in corridors shall be maintained at least 9 IN above finished ceiling.
Conduits shall be grouped within a 12 IN width.

b. The space utilized for conduit shall be selected to allow access to all devices which
normally require adjustment, repair, resetting, etc.

Sleeves through rated partitions.

Access panels.

1.5 PRODUCTION OF LAYOUT DRAWINGS

A.
B.

Contractor provide scale plan and elevation drawings.

Subcontractors indicate proposed location and size of their required sleeves, coredrills, blockouts
and embedded items.

1.

2.

At floor slabs and walls to be core drilled or cut, Find and mark all reinforcing in both faces
located by means of x-ray, pach-ometer, or prof-ometer.
Submit sketch showing location of rebar and proposed cores for review.

1.6 SUBMITTALS

A.

Project information:

1.

Contractor’s approved Coordination Drawings.

a. Letter indicating one copy of approved Coordination Drawings available at project site.

b. One copy of approved Coordination Drawings to Architect for information, if
requested.

Contractor’s proposed sleeve, coredrill and blockout layout drawings.

a. One copy of drawing to Architect for information.

One set of 3D AutoCad files or Revit model for current coordination drawings after the

final constructed conditions have been reflected in the coordination drawings for record

drawing information.

END OF SECTION
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1.00 GENERAL

1.01

SECTION 01 45 00
FINAL OPERATIONAL TESTS

DESCRIPTION

A Principal work in this Section:

1.

Testing of all operational systems and assemblies in the facility for a
continuous fourteen (14) day period after all systems are operational.

The test(s) shall be planned, coordinated and performed by qualified
personnel of the Contractor and qualified subcontractors and manufacturer's
representative, as required by the applicable tests, under direction of and with
the participation of Laboratory or Laboratory’s Designated Representative
personnel. Prior to the Final Operational Test all personnel conducting the
testing shall be fully trained in the operation of the systems tested. The Con-
tractor shall maintain full responsibility for the facility and equipment operated
during the Final Operational Test, maintain all guarantees and warranties, and
repair any damage to the facility caused by the Final Operational Test.

The test period shall occur after published list of items on all of the equipment
involved has been corrected and prior to acceptance or Substantial Comple-
tion.

B. Related work:

1.

Specific test procedures to be performed on building components as required
and specified in Divisions 02 through 41 of the Specifications, including but not
limited to the following.

a. Soils and structural tests: Divisions 02 through 05.

b. Roofing and waterproofing tests and inspections: Division 07.

C. Testing of glazed assemblies when so specified: Division 08.

d. Testing of equipment specified in Division 11.

e. Testing of conveying systems: Division 14.

f. Testing of mechanical, electrical and communication systems: Divi-

sions 20 thru 28.

g. Testing of materials specified to be tested by other agencies under
other sections.

h. Commissioning: Division 01.
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C.

i. HVAC Controls and Instrumentation: Division 25.
Definitions:

1. Final Operational Test: Series of tests, as determined by Laboratory or
Laboratory’s Designated Representative , to be performed by the Contractor,
subcontractors and manufacturers to determine the operational capabilities of
the facility after all systems, except minor punch list items to be determined by
Laboratory or Laboratory’s Designated Representative, are completed and in
operation.

1.02 TEST CRITERIA

A.

The Contractor shall advise the Laboratory in writing at least fourteen (14) days in
advance of scheduling the Final Operational Test.

All submittals, including operation and maintenance manuals, parts manuals, and
record documents required by the Contract Documents Division 1 through 41 and all
other tests, required by those Divisions (except the Final Operational Test) shall have
been completed and furnished to Laboratory or Laboratory’s Designated
Representative.

All building component and assembly(ies) tests specified in Divisions 2 through 41 of
the Specifications shall have been completed, shall have successfully passed and
shall have been approved before performance of the Final Operational Test.

Operational and maintenance training of Laboratory or Laboratory Designated
Representative designated personnel required by the Specifications shall have been
successfully completed.

Testing of all systems shall be made simultaneously in whatever combinations
directed by Laboratory or Laboratory’s Designated Representative.

All building systems under the responsibility of the Contractor (electrical power, air
conditioning, ventilation, heating, elevators, kitchen, low voltage, communications,
telephone, etc.) shall be complete and proven fully operational before start of the Final
Operational Test.

All controlled movement of doors and gates shall be normally maintained in a secure
position, unless otherwise directed by Laboratory or Laboratory’s Designated
Representative.

Testing procedures shall be designed so as to simulate actual 24-hour operation of
facility. Additional information about the operation of the facility may be obtained from
Laboratory or Laboratory’s Designated Representative during planning of the Final
Operational Test.
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At an undetermined point during the test, Laboratory or Laboratory’s Designated
Representative will direct the Contractor to operate under emergency conditions for a
period of time determined by Laboratory or Laboratory’s Designated Representative,
but not less than one full cycle. The sequence of operation shall be in accordance
with the requirements of Specification Division 26 and will include.

1. One electrical service failure.

2. Complete loss of utility power resulting in transfer to emergency power, then
returning to utility power source. The transfer from one power source to the
other shall be on the automatic mode.

3. One transformer, breaker or feeder failure in each unit substation.
4. Fire and smoke management.

During the Final Operational Test should any system malfunction or operate
improperly, the Contractor shall repair the observed system malfunction within 24
hours of observation or written notice from Laboratory or Laboratory’s Designated
Representative.

1. If repairs cannot be achieved satisfactorily within 24 hours, the Final
Operational Test shall cease at the option of Laboratory or Laboratory’s
Designated Representative.

2. Under that condition, a new Final Operational Test shall commence after the
necessary repairs and/or re-work has been completed.

1.08 TEST COSTS

A.

Contractor shall pay all costs associated with the Final Operational Test including
costs of utilities required to run the tests, but excluding cost of Laboratory or
Laboratory’s Designated Representative personnel witnessing or directing the tests,
unless failure occurs.

Contractor shall pay for any retesting as required or any re-start of the test as
required.

1.04 TEST REPORTS

A.

Contractor shall furnish ten (10) type written copies of the test results, signed and
certified.

Reports shall include the following:

- Date issued and date of the test.

- Project title and Specifications number.

- Testing personnel - name and affiliation.

- Name and signature of personnel supervising the test.
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Record of exterior weather temperature.

Record of interior temperature at five (5) control points to be determined by
Laboratory or Laboratory’s Designated Representative.

Log of testing procedures and operational sequences.

Log of operational failures and corrections of failures.

END OF SECTION

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 0, Issued for Proposal — 3/7/11

01 45 00-4

Issued for Construction - 6/30/11



SECTION 01 49 90
SPECIAL SAFETY CONDITIONS

RELATED DOCUMENTS

Specification 1AO — General and specific references are made concerning Environment, Safety and Health
requirements.

Appendix A of the Contract, Section 31 — Addresses general contractual requirements relating to
Environment Safety, and Health for contractors working at Laboratory.

It is OSHA policy that all employers provide a safe and healthful workplace for their employees. In part,
Argonne National Laboratory helps provide for safe and healthful work environment by implementing the
program established in 10 CFR Part 851—Worker Safety and Health Program. To that end each Argonne
contractor is responsible for ensuring compliance with “all applicable requirements” that govern their work at
Argonne facilities, including any consensus standards incorporated therein by reference.

These references apply to all divisions of these specifications.

DESCRIPTION OF WORK
Reference GENERAL CONSTRUCTION SCOPE OF WORK DOCUMENT

GENERAL

The object of this specification section is to identify known and potential safety issues that exist in this
contract. The additional guidelines and technical information are provided to insure that required and
necessary safety precautions are planned for and executed on this project; however, this section is not fully
comprehensive of all safety issues that could occur. The scope could change or unanticipated safety
related issues could present themselves.

CONTRACTOR SAFETY ORIENTATION (CSO)

All contractor employees expecting to work at Argonne National Laboratory (Laboratory) shall attend the
CSO. ltis given Monday, Tuesday, Thursday, and Friday starting at 7:30 AM. No one is allowed into the
training class after 7:35AM. The training is provided by the Laboratory in Building 202.

QUALITY ASSURANCE

The contractor shall come prepared to protect the safety of their employees, providing necessary safety
equipment and standby personnel as required by all existing applicable industry related standards.
Rigorously observe all the pertinent requirements of OSHA - Occupational Safety and Health Administration
Regulations, 10 CFR Part 851—Worker Safety and Health Program, EPA - Environmental Protection
Agency Regulations, recognized industry standards or recommendations including, but not necessarily
limited to OSHA, ANSI, NIOSH, AWWA, ACGIH and SSPC.

The Contractor’s Site Specific Construction Safety Plan must be structured to address all the anticipated
safety hazards to be encountered during the execution of the project. It will be the Contractor’s
responsibility to demonstrate the methodology followed by the Contractor to define the project related
hazards and the development of appropriate procedures to eliminate or mitigate those hazards.

The Laboratory will closely monitor compliance with all OSHA and related standards and may stop work at
any time violations are observed. Such stoppage shall not relieve the contractor from fulfilling the
completion date, nor shall it be a basis for any claims or additional costs.

CONSTRUCTION SAFETY

The contractor may employ a variety of methods to protect its workers and anyone near or entering the work
area. A detailed description of the manner and methods used should be included in the safety documents.
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This specification discusses a number of safety related issues that are expected to be encountered on this
job but are not all inclusive.

The contractual requirements for the contractor’s Safety Program are given in Appendix A, Argonne Terms
and Conditions. The Laboratory will evaluate and approve the contractor’s Environment, Safety, and Health
Plan, otherwise known as a Site Specific Construction Safety Plan as described in the Appendix A, Argonne
Terms and Conditions.

The Laboratory will evaluate the contractor’s Site Specific Construction Safety Plan on the basis of
recognized standards including, but not necessarily limited to OSHA - Occupational Safety and Health
Administration Regulations, 10 CFR Part 851—Worker Safety and Health Program, EPA - Environmental
Protection Agency Regulations, recognized industry standards or recommendations including, but not
necessarily limited to OSHA, ANSI, NIOSH, AWWA, ACGIH and SSPC.

CONTRACTOR JOB SAFETY ANALYSIS (JSA)

The Laboratory will participate in the evaluation of JSAs developed by each subcontractor for the first three
hands-on activities they will perform. The JSA is to define the steps that will take place on the job, the
hazards expected to present within each step, and the precautions that will be taken to mitigate the
anticipated hazards

A blank JSA form is included with the contract documents. The Contractor may use this form or a form
of its own choosing that specifically addresses the aforementioned steps. All items discussed in
this specification should be addressed as a minimum. Any other hazards that you suspect could
occur should be addressed and included in the JSA. Lifts plans, training, certificates, etc. that are
referenced and MSDS documents shall be included with the JSA. The initial review of the JSAs may take
up to 10 days to review. The JSAs must be accepted by Argonne prior to the Contractor granting the
subcontractor “Authorization to Proceed.”

SPECIFIC SAFETY TOPICS
Are detailed in the Argonne Site Specific Construction Safety Plan and Guide.

SUBMITTALS

General: Refer to General, Special Conditions, and Appendix A for general submittal requirements. A JSA
shall be submitted for review and approval by the Laboratory.

PRE-CONSTRUCTION MEETING

A pre-construction meeting will be scheduled by the Laboratory within one week after the construction
contract is awarded, but prior to start of any construction work. This meeting will include a review off the
Contractor’s Site Specific Construction Safety Program. The Argonne Project Manager will also address in
detail the Job Safety Analyses for the first three tasks to conducted on site, in order to establish a
“Benchmark” and agreement regarding the level of detail that will be included in the development of JSAs.

For this meeting to be effective the Contractor’'s documentation must have been received and accepted by
the Laboratory prior to this meeting occurring.

END OF SECTION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

1.00 GENERAL

1.01 DESCRIPTION

A Provide all temporary facilities and controls required for the performance of the work.
Maintain temporary facilities and controls as long as needed for the safe and proper
completion of the Work. Remove temporary facilities and controls as rapidly as
progress of work will permit and restore surfaces damaged by temporary facilities and
controls to their original condition.

B. Supervise the use of all temporary facilities and controls. Enforce compliance with
applicable standards. Prevent abuses of services.

C. Submit a mobilization and staging plan.
D. Temporary facilities include, but are not limited to:
1. Temporary utilities:
a. Temporary electric lighting and power.
b. Temporary water.
C. Temporary telephone and data service.
d. Temporary sanitary facilities.
e. Temporary first aid, fire protection and other temporary facilities in

accordance with legal requirements.

2. Construction aids.

3. Barriers.

4, Special controls.

5. Traffic regulations.

6. Construction fence.

7. Temporary project signage.

8. Temporary sidewalks, canopies, bridge, curbs, gutters and pavement
markings.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 0, Issued for Proposal — 3/7/11

01 50 00-1

Issued for Construction - 6/30/11



1.02

1.03

1.04

1.05

1.06

1.07

9. Hoisting

E. Unless otherwise noted elsewhere in the Contract Documents, all costs of installation,
operation, maintenance and removal of all temporary facilities shall be borne by the
Contractor.

MOBILIZATION AND STAGING PLAN

A. Submit a mobilization and staging plan to Laboratory or Laboratory’s Designated
Representative before starting any work on the site.

B. Include staging for major equipment, material deliveries, parking and temporary
structures.

LIGHT AND POWER

A. Provide and maintain in a safe manner and utilize so as not to constitute a hazard to
persons or property.

B. Comply with legal requirements.
WATER
A. Provide and maintain temporary water service for drinking and construction purposes

for all parts of the work.

TELEPHONES AND DATA

A Provide temporary telephone service for construction needs throughout the
construction period. Provide at least one (1) telephone and one (1) data jack in the
Contractor's field office.

TOILETS

A Provide and maintain temporary portable toilets and other sanitary facilities for all
workmen on the Project as required by, and in accordance with, legal requirements.

CLEANUP

A. Each Contractor will be responsible to furnish labor and disposal means to adequately
keep project clean and uncluttered at all times of construction. Debris, shipping
containers, etc. will be removed from the site on a daily basis and disposed of off-site.

B. Contractor shall take steps to prevent construction traffic dirt and debris deposits on
Laboratory roadways. Contractor shall promptly remove such dirt and debris from
Laboratory roadways.
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1.08

1.09

1.10

FIRST AID/FIRE PROTECTION/OTHER TEMPORARY FACILITIES

A Provide as required by, and in accordance with, legal requirements. The local fire
authority shall be consulted regarding on-site fire protection during the demolition and
construction phases.

TEMPORARY GRADING AND DEWATERING

A. As specified in Specification Division 31, maintain temporary protection as long as
needed, and until permanent draining and grading is completed and operating.

HOISTING

A. Provide and maintain all temporary hoisting, hoists, elevators or lifts necessary to
complete the work.

MISCELLANEOUS TEMPORARY CONSTRUCTION AIDS

A. Provide and maintain all miscellaneous temporary construction aids required for
proper execution of the work, such as stairs, ladders, ramps, railings, canopies,
scaffolds and hoists, chutes, barricades, enclosures, platforms, swing staging and
walks.

B. Locate in and about the Project as is practical and where they will not interfere with
the progress of the work. Relocate when necessary during construction, and remove
promptly when no longer needed.

BARRIERS
A Security:

1. Laboratory shall not in any way be liable or responsible for the damage or loss
to the work due to trespass or theft.

2. Provide protection for materials, tools and equipment employed on the Project
including the workmen tools. Laboratory shall not be held to have incurred
any liability for loss of, and damage to, materials, tools and equipment of the
Contractor, or of those employed by Contractor, by contract or otherwise.

B. Protection:

1. Continuously maintain protection as necessary to protect the work as a whole
and in part, and adjacent property and improvements from accidents, injuries
or damage.

2. Properly protect the work:
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1.13

1.15

a. With lights, guard rails, temporary covers, and barricades.

b. Enclose excavations with proper barricades.
C. Brace and secure all parts of the work against storm and accident.
d. Provide such additional forms of protection which may be necessary

under existing circumstances.

3. Provide and maintain in good condition all protective measures as may be
required to adequately protect the public from hazards resulting from the work
and to exclude unauthorized persons from the work. When regulated by
Building Code and other public authorities having jurisdiction, such legal
requirements for protection shall be considered as minimum requirements; be
responsible for the protection in excess of such requirements as required.

SHORING

A.

Work included: Provide shoring at excavations and elsewhere as required to protect
workmen, materials, utilities, other properties, and the public. Shoring shall not
damage or interfere with the operation of any utilities or adjacent properties and shall
not interfere or hamper the completion of the construction work on site.

B. The Contractor is solely responsible for means and methods of construction and for
the sequences and procedures to be used.

C. Employ a qualified engineer, properly permitted to provide such services at the
location of the Work, to design the shoring system and to inspect and report on the
quality of its construction.

D. Comply with pertinent requirements of governmental agencies having jurisdiction.

POLLUTION CONTROL

A Comply with all pollution control regulations in effect at site for all materials,
equipment and work procedures used on the Project.

B. Control dust during demolition and sitework.

C. Require all trailers carrying debris, fill and earth from the site to be covered.

TRAFFIC REGULATION

A.

Traffic maintenance: Determine the routing of construction vehicles before starting
work, based on restrictions indicated on the Drawings and the safeguards and proce-
dures necessary to carry out the work.
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1. In addition:

a.

B. Parking:

Be responsible for controlling construction traffic within and adjacent to
the site.

Provide all entrances, lifts and safeguards required or necessary to the
progress of the work, end effectively control such traffic to provide
minimum hazard to the work and all persons.

Route all construction equipment, trucks, and similar vehicles via
existing public streets to and from the site as approved by the
governing authorities.

Obtain and pay for permits and inspections necessitated by the use of
public streets, sidewalks, curbs, and paving. Post guarantees and
bonds that may be required, and repair and make good any damages
thereto, acceptable to the authorities having jurisdiction.

Construct and maintain temporary walks and ridges for pedestrians.
Keep streets adjacent to the site open to vehicular and pedestrian
traffic.

Maintain constant access for police, fire and ambulance service.

Provide and maintain for proper control of traffic and safety of all
concerned:

1. All necessary barricades, suitable and sufficient lights,
reflectors, and danger signals.

2. Warning and closure signs, directional and detour signs.

Indicate on a twenty four (24) hour basis all restricted and dangerous
conditions existing on or adjacent to the site.

1. llluminate barricades, danger signals, warning signs and
obstructions at night.

2. Keep warning lights burning from one hour before sunset until
one hour after sunrise.

Parking shall be subject to the requirements and designated area as

determined by Laboratory.
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1.16 PROJECT SIGNAGE

A. Furnish and install project signage as directed by Laboratory or Laboratory’s
Designated Representative.

1.17 FIELD OFFICES AND STORAGE SHEDS

A. Furnish, install and maintain a field office for the Contractor's use. Equip the office
with lights, heat, air conditioning, desks, chairs, plan racks, telephones and other
items necessary for the performance of the work.

B. Furnish, install and maintain storage sheds needed for construction.

C. Comply with requirements of regulatory agencies having jurisdiction. Obtain and pay
for permits required by governing authorities.

D. Locate temporary structures to avoid interference with work in progress and relocate
as required by job progress.

1.18 REMOVAL

Remove temporary facilities and controls upon completion of construction operations or when
they are no longer needed, whichever occurs first. Remove temporary fencing, sign,
foundations, debris; grade to required elevations and clean area of debris. Restore areas to
original condition as directed by Laboratory or Laboratory’s Designated Representative.

END OF SECTION
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SECTION 01 52 00
CONSTRUCTION AIDS

1.00 GENERAL
A Requirements Included:
1. Unless specifically noted otherwise in Section 01001 and attachments, each

Contractor shall furnish, install and maintain required construction aids and
upon completion of their use such aids shall be removed from the site.

2. Related requirements:
a. Section 01 04 00: Project Coordination.
b. Section 01 50 00: Construction Facilities and Temporary Controls.

c. Section 01 53 00: Barriers.
1.01  Products
A. Materials, General:

1. Materials may be new or used, suitable for the intended purpose, but must not
violate requirements of applicable codes and standards.

B. Construction Aids:

1. Provide construction aids and equipment required by personnel and to
facilitate the execution of the work, i.e., scaffolds, shoring, piling, staging,
ladders, stairs, ramps, runways, platforms, railings, hoists, cranes, chutes, and
other such facilities and equipment.

a. Refer to respective Specification Sections for particular requirements
for each trade.

b. When permanent stair framing is in place, provide temporary treads,
platforms, and railings for use by construction personnel.

C. Maintain all facilities and equipment in a first-class condition.
C. Temporary Enclosures:
1. Provide temporary enclosures per Specification Section 01 50 00.
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1.02

Execution

A Preparation:

1.

Consult with Laboratory or Laboratory’s Designated Representative, review
site conditions and factors which affect construction procedures and
construction aids, including adjacent properties and public facilities which may
be affected by execution of the Work.

B. General:

1.

Comply with applicable requirements specified in Specification Sections of
Divisions 02 through 41.

Relocate construction aids as required by progress of construction by storage
or work requirements, and to accommodate legitimate requirements of
Laboratory and other Contractors employed at the site.

C. Removal:

1.

Completely remove temporary materials, equipment, and services:

a. When construction needs can be met by use of permanent
construction.

b. At completion of the Project.

Clean and repair damage caused by installation or by use of temporary
facilities.

a. Remove foundations and underground installations for construction
aids.

b. Grade the areas of the site affected by temporary installation to
required elevations and slopes, and clean the area.

Restore permanent facilities used for temporary purposes to specified
condition.

END OF SECTION
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1.00

1.01

1.02

SECTION 01 53 00

BARRIERS
GENERAL
A Requirements Included:

1. Furnish, install, and maintain suitable barriers as required to prevent public
entry, and to protect the Work; remove when no longer needed or at
completion of Work.

B. Related Requirements:
1. Drawings, Section 01 00 10 and attachments, Division 0 Documents, and

other Division 01 Specification Sections, apply to this Section.
2. Section 01 04 00: Project Coordination.

3. Section 01 52 00: Construction Aids.

Products
A. Materials, General:

1. Materials may be new or used, suitable for the intended purpose, but must not

violate requirements of applicable codes and standards.
Execution
A. General:

1. Install facilities of a neat and reasonably uniform appearance, structurally
adequate for required purposes.

2. Maintain barriers during entire construction period.

3. Relocate barriers as required by progress of construction.

B. Removal:

1. Completely remove barricades, including foundations when construction has
progressed to the point that they are no longer needed, and when approved
by Architect and Laboratory or Laboratory’s Designated Representative.

2. Clean and repair damage caused by installation, fill and grade areas of the

site to required elevations and slopes, and clean the area.
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END OF SECTION
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1.00

1.01

1.02

SECTION 01 55 00
SITE SECURITY

GENERAL

Security Requirements

A.

Laboratory or Laboratory’s Designated Representative assumes no responsibility for
loss, theft or damage to the work, tools, equipment and/or construction. In the
instance of any such loss, theft or damage, the Contractor shall be responsible to
renew, restore or remedy the work tools, equipment and construction in accordance
with requirements of the Contract Documents without additional cost to Laboratory.

The Contractor, at his own cost and expense may provide means of site security as
he deems necessary.

1. Contractors shall advise Laboratory or Laboratory’s Designated
Representative of any theft or damage which might delay the execution of the
Work.

2. Contractors are to furnish Laboratory or Laboratory’s Designated
Representative with a copy of any theft report filed with local, county or state
agencies.

Site-parked equipment, operable machinery and hazardous parts of the new
construction subject to mischief and accidental operation shall be inaccessible, locked
or otherwise made inoperable when left unattended.

Laboratory may, as a courtesy only, provide surveillance and security as it deems
necessary within the construction site.

Security Procedures

A.

Selected entrances to the construction site will remain open during normal working
hours for use by all Contractors. Contractors shall utilize specific entrances for
material deliveries, equipment deliveries and workmen access to the construction site
as directed by Laboratory or Laboratory’s Designated Representative.

Laboratory or Laboratory’s Designated Representative may, as the project
progresses, establish additional security policies and procedures. Contractors shall
cooperate with Laboratory or Laboratory’s Designated Representative in
implementing additional procedures.

Laboratory or Laboratory’s Designated Representative is not responsible for damage,
liability, theft, casualty or other hazard to the automobiles or other vehicles, nor to
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injury including death to occupants of automobiles or other vehicles on Laboratory 's
property.

END OF SECTION
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SECTION 01 57 00
FIRE PROTECTION

1.00 GENERAL

A.

B.

Description of Requirements

1. Specific administrative and procedural minimum actions are specified in this
Section, as extensions of provisions in Fixed-Price Construction Contract
between UChicago Argonne, LLC and Contractor and other Contract
Documents. These requirements have been included for special purposes as
indicated. Nothing in this Section is intended to limit types and amounts of fire
protection required, and no omission from this Section will be recognized as
an indication by Laboratory or Laboratory’s Designated Representative that
such temporary activity is not required to successful completion of the work
and compliance with requirements of Contract Documents. Provisions of this
Section are applicable to, but not by way of limitation, security/protection
provisions.

Quality Assurance

1. NFPA Code: Comply with NFPA Code 241 "Building Construction and
Demolition Operations".

2. Contractor shall also comply with all applicable state, city and local fire codes.

1.01  Fire Precautions and Protection

A.

The Contractor shall take all necessary precautions to guard against all possible fire
hazards and to prevent damage to any construction work, building materials,
equipment, field offices, storage sheds and all other property, both public and private,
in accordance with all fire protection and prevention laws and codes. Assume full
responsibility for damage caused by fire to construction and building materials,
equipment and all property, both public and private.

The location of the nearest corporation or public fire alarm box and the number of the
local fire department shall be conspicuously posted by the Contractor in field offices
and in the building construction adjacent to the Work.

Prevent heavy concentrations of materials where they might be consumed by a single
fire. Equipment stored in the open should be kept in low piles and with adequate
space between piles. This arrangement will provide fire breaks and access for fire
fighting.

END OF SECTION
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1.00

1.01

1.02

1.03

1.04

SECTION 01 59 00
FIELD OFFICES, STORAGE & PARKING FACILITIES

GENERAL

Related Documents

A.

Applicable requirements of Fixed-Price Construction Contract between UChicago
Argonne, LLC and Contractor apply to work specified in this Section.

Requirements Included

A.

B.

C.

D.

Temporary Field Offices and Storage Trailers.
Employee and Vehicle Parking.
Temporary Storage Areas.

Security of Stored Materials.

Related Requirements

A.

B.

Section 01 00 10 — Special Conditions.

Section 01 50 00 - Construction Facilities and Temporary Controls.

Temporary Field Offices and Storage Trailers

A.

Space will be assigned by Laboratory or Laboratory’s Designated Representative for
each Contractor's Field Office and Storage Trailers within the site. Limited space is
available to all Contractors.

Laboratory or Laboratory’s Designated Representative reserves the right to prohibit
office or storage trailers that are of flammable construction, in need of repair or
otherwise objectionable.

The Contractor shall keep its assigned office and storage area clean and dispose of
its debris and trash promptly. The office and/or storage trailers shall not be used for
living quarters and shall be of suitable design and appearance. The Contractor shall
remove all office and storage trailers within ten (10) days of written notice from
Laboratory or Laboratory’s Designated Representative. Trailers not removed in a
timely manner will be removed by Laboratory or Laboratory’s Designated
Representative at the Contractor's expense.
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1.05

1.06

1.07

Employee and Vehicle Parking

A.

Employee parking shall be north of Building 202 per the Laboratory designated
requirements and area.

Employee vehicles shall not be used within the construction work area. The
Contractor shall restrict the use of vehicles to company owned vehicles having
appropriate insurance in accordance with the Agreement Between UChicago
Argonne, LLC and Contractor. Any vehicle within the construction work area will be
attended by the driver or operator at all times.

Temporary Storage Areas

A.

There will be limited space on site for storage of materials and equipment.
Contractors shall not bring materials and/or equipment to the site until they are
needed for the progress of the work, unless otherwise approved by Laboratory or
Laboratory’s Designated Representative.

Storage of materials within the building structure will only be allowed when approved
by Laboratory or Laboratory’s Designated Representative. The Contractor shall not
store flammable materials within or adjacent to the building structure, and all such
flammable materials shall be clearly identified and properly stored, with approval of
Laboratory or Laboratory’s Designated Representative.

The Contractor shall coordinate the extent of fuels stored on site and location of fuel
storage tanks with Laboratory or Laboratory’s Designated Representative. Fuel shall
be stored and located in accordance with the requirements of Local Authorities and
governing laws. Spill protection shall be provided at all fuel storage areas and at any
area where flammable solvents or other liquids are stored or dispensed.

Security of Stored Materials

A.

Laboratory assumes no responsibility for materials stored in the building or on the
site. The Contractor accepts the full responsibility for damage or theft due to on-site
storage of construction related material and equipment.

The Contractor shall coordinate its security procedures with Laboratory or
Laboratory’s Designated Representative and receive approval prior to proceeding with
additional security measures.

END OF SECTION
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1.00

1.01

1.02

1.03

1.04

SECTION 01 60 00
MATERIAL & EQUIPMENT

GENERAL

Requirements Included

A.

B.

Products

Transportation and handling

Related Requirements

A Drawings, Section 01 00 10, Division 00 Documents and other Division 01
Specification Sections, apply to this Section.

B. Section 01 40 00 - Quality Control: Submittal of manufacturers' certificates.

C. Section 01 73 00 — Operation Manuals: Operation and Maintenance Data.

D. Section 01 73 50 — Maintenance Manuals: Spare Parts and Maintenance Materials.

Products

A. Products include materials, equipment and systems.

B. Comply with specifications and referenced standards as minimum requirements.

C. Components required to be supplied in quantity within a specification section shall be
the same, and shall be interchangeable.

D. Do not use materials and equipment removed from existing structure, except as

specifically required, or allowed, by Contract Documents.

Transportation and Handling

A.

Transport products by methods to avoid product damage; deliver in undamaged
condition in manufacturer's unopened containers or packaging, dry.

Provide equipment and personnel to handle products by methods to prevent soiling or
damage.

Promptly inspect shipments to assure that products comply with requirements,
quantities are correct, and products are undamaged.
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Limited use of floor and/or decks for staging/laydown will be allowed only for material
needed for immediate installation as approved by Laboratory or Laboratory’s
Designated Representative.

For hoisting provisions see Specification Section 01 50 00.

END OF SECTION
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1.00

1.01

1.02

SECTION 01 61 50

PRODUCT HANDLING
GENERAL
DESCRIPTION
A Principal work in this Section:

1.

This Section establishes general requirements for product handling and
storage, whether on or off the site, and supplements similar provisions found
elsewhere in the Contract Documents.

B. Related work or requirements:
1. Handling provisions for OFCI items are specified in Specification Section 01
01 00.
2. Storage of materials on site must be in accordance with the approved
mobilization and staging plan specified in Specification Section 01 50 00.
HANDLING
A. General: Transport, deliver, handle, and store all materials and equipment used on
the Project to prevent the intrusions of foreign matter, moisture, and to prevent
damage. In all cases comply with the following.
1. Material and equipment manufacturer's instructions regarding temperature
limitations.
2. Other environmental conditions which are required to maintain the original
quality of the materials and equipment.
B. Packaging:
1. Provide packaged materials in their manufacturer's original containers with
seals unbroken and labels intact until incorporating into the work.
2. Wrapped or bundled materials shall clearly bear the manufacturer's name and
trade mark.
C. Damaged materials: Remove damaged or otherwise unsuitable material and equip-

ment promptly from the site. Do not install damaged materials.
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1.03 STORAGE

A.

Inspect products upon delivery to ensure compliance with the Contract Documents,
and to ensure that products are undamaged and properly protected.

Store products at the site in a manner that will facilitate inspection and measurement
of quantity or counting of units.

Store heavy materials away from the Project structure in a manner that will not
endanger the supporting construction.

Store products subject to damage by the elements above ground, under cover in a
weather tight enclosure, with ventilation adequate to prevent condensation. Maintain
temperature and humidity within range required by manufacturer's instructions.

Schedule delivery to minimize long-term storage at the site and to prevent
overcrowding of construction spaces.

Coordinate delivery with installation time to ensure minimum holding time for items
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft and
other losses.

Locate storage piles, stacks or bins to avoid being disturbed, and protect from
damage of any sort.

Store materials and equipment in accord with manufacturer's instructions, above
grade, and properly protected from weather and construction activities.

Payment may be withheld for improperly packaged and stored materials.

1.04 PROTECTION

A.

Protect all finished surfaces, including floors jambs and soffits of all openings used as
passageways or through which materials and equipment must travel.

Keep finished surfaces clean and unmarred until the date of acceptance.

Refer to individual Specification Sections for additional specific product handling and
protection requirements.

END OF SECTION
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1.00 GENERAL

1.01

PRODUCTS

A.

SECTION 01 63 00
MATERIALS AND EQUIPMENT SUBSTITUTIONS

General:

1.

When product number or model specified has been discontinued or changed
by the specified manufacturer between the time the Project is bid and the
purchase order is placed by the Contractor, the Contractor shall, at no
additional cost to Laboratory, provide a substitute product from the same
manufacturer which Laboratory considers equal to or better than the product
specified.

a. If the manufacturer specified no longer makes an equivalent or better
product than specified, product from another manufacturer, which in
Laboratory's opinion is equal to or better than product specified, shall
be provided.

b. Submittals for substituted product shall comply with the requirements
of the Contract Documents including Specification Sections 01 33 00
and 01 63 20.

Whenever possible, provide products of the same kind, from a single source,
in ample quantities to facilitate proper and timely execution of the work.

When specified products are available only from sources that do not or cannot
produce a quantity adequate for the Project requirements in a timely manner,
consult with the Architect and Laboratory for a determination of the most
important product qualities before proceeding.

a. Qualities may include attributes related to visual appearance, strength,
durability, or compatibility.

b. When a determination has been made, select products from sources
that produce products that possess these qualities.

Provide products that comply with the Contract Documents, that are
undamaged and, unless otherwise specified, unused at the time of installation.

a. Provide products complete with all accessories, trim finish, safety

guards and other devices and details needed for a complete
installation and for the intended use and effect.

Argonne National Laboratory Energy Sciences Building 241

ANL Document No. J241-101-W-T015 Revision 0, Issued for Proposal — 3/7/11

01 63 00-1

Issued for Construction - 6/30/11



b.

Where available, provide standard products of types that have been

produced and used successfully in similar situations on other projects.

Compatibility of options: When the Contractor is given the option of selecting between
two (2) or more products for use on the Project, the Contractor shall verify that
product selected will be compatible with the products previously selected, even if pre-
viously selected products were also options.

Nameplates: Except for required labels and operating data, do not attach or imprint
manufacturer's or producer's nameplates or trademarks on exposed surfaces of
products which will be exposed to view in occupied spaces or on the exterior.

1.

Labels: Locate required product labels and stamps on a concealed surface
or, where required for observation after installation, on an accessible surface
that is inconspicuous.

Equipment nameplates:

a.

Provide a permanent nameplate on each item of service-connected or
power-operated equipment.

Locate on an easily accessible surface which is inconspicuous in
occupied spaces.

The nameplate shall contain the following information and other
essential operating data:

Name of product and manufacturer.
Model and serial number.

Capacity.

Speed.

Ratings.

1.02 CONTRACTOR'S OPTIONS

A.

Product selection is governed by the Contract Documents and governing regulations.
Procedures governing product selection include the following:

1.

When both the specified process and the guarantee of the results are
specified, the Contractor shall, if in Contractor's judgement the process may
not produce the required result, offer for review an alternative process which
he would guarantee.

Where Specifications require matching an established sample or samples
when a color range is given, the Architect's decision will be final on whether a
proposed product matches satisfactorily.
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Where no visual match can be satisfactorily made, in the Architect's
opinion, even though the product selected conforms to other specified
requirements, comply with provisions of the Contract Documents
concerning "substitutions" for selection of a matching product in
another product category, or for noncompliance with specified require-
ments.

Where specified product requirements include the phrase "as selected
from manufacturer's palette..." or "as selected from manufacturer's
standard colors, patterns, textures..." or a similar phrase, the Architect
will select the color, pattern and texture from the product line selected.

1.03 TRANSPORTATION AND HANDLING

A.

Transport products by methods to avoid product damage; deliver in undamaged
condition in manufacturer's unopened containers or packaging, dry.

Provide equipment and personnel to handle products by methods to prevent soiling or
Promptly inspect shipments to assure that products comply with requirements,
quantities are correct, and products are undamaged.

For hoisting provisions see Specification Section 01 50 00.

END OF SECTION
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SECTION 01 63 20
REQUESTS FOR POST-PROPOSAL SUBSTITUTION

PART 1 — GENERAL

1.01  SUMMARY

A.

Section Includes:

1. Post-proposal substitutions

1.02 SUBSTITUTIONS

A.

Base Proposal shall be in accordance with the Contract Documents and
specifications.

After the end of the proposal period, substitution requests will be considered only
in case of:

1. Product unavailability
2. Other conditions beyond the control of the Contractor
3. Items listed as “or equal” products

Submit requests for substitutions on form attached. Submit a separate request
form for each substitution. Support each request with the following information:

1. Complete data substantiating compliance of proposed substitution with
requirements stated in Contract Documents:

a. Product identification, including manufacturer's name and
address.
b. Manufacturer’s literature, identifying:

1) Product description.
2) Reference standards.
3) Performance and test data.

N

Itemized comparison of the proposed substitution with product specified,
listing significant variations.

Data relating to changes in construction schedule.

Effects of substitution on separate contracts.

List of changes required in other work or products.

Accurate cost data comparing proposed substitution with product
specified.

a. Amount of net change to Contract Sum.

Designation of required license fees or royalties.

Designation of availability of maintenance services sources replacement
materials.

ook w

® N
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G.

Substitutions will not be considered for acceptance when:

1.
2.
3.

4.

A substitution is indicated or implied on shop drawings or product data
submittals without a formal request from the contractor.

Acceptance will require substantial revision of Contract Documents.

In judgment of Laboratory’s designated Project Manager, the substitution
request does not include adequate information necessary for a complete
evaluation.

Requested directly by a subcontractor or supplier.

Does not order or install substitute products without recommendation of the
Laboratory’s designated Project Manager and acceptance by the Laboratory.

Laboratory’s designated Project Manager will determine acceptability of
proposed substitutions.

No verbal or written approvals other than by Change Order will be valid.

1.03 CONTRACTOR’S REPRESENTATION

A.

In making formal request for substitution the Contractor represents that:

1.

2.

The proposed product has been investigated and it has been determined
that it is equivalent to or superior in all respects to the product specified.
The same warranties or bonds will be provided for the substitute product
as for the product specified.

Coordination and installation of the accepted substitution into the Work
will be accomplished and changes as may be required for the Work to be
complete will be accomplished.

Claims for additional costs caused by substitution which may
subsequently become apparent will be waived by the Contractor.
Complete cost data is attached and includes related costs under the
Contract, but not:

Costs under separate contracts.

Laboratory’s designated Project Manager’s costs for redesign or revision
of Contact Documents.

1.04 SUBSTITUTION REQUEST FORM

A.

B.

The form is attached to this Section.

Substitutions will be considered only when the attached form is completed and
included with the request for substitution submittal and back-up data.
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REQUESTS FOR SUBSTITUTION FORM

TO: Argonne National Laboratory Date:
9700 S. Cass Avenue
Argonne, IL 60439-4836

Attn:

PROJECT NAME

We hereby submit for your consideration the following product instead of the specified item for the above
project:

DRAWING NO. DRAWING NAME

SPEC. SECT. SPEC NAME PARAGRAPH SPECIFIED ITEM

Proposed Substitution:

Fill in the blanks below:

A. Does the substitution affect dimensions shown on Drawings?
Yes No If yes, clearly indicate changes.
B. Will the undersigned pay for changes to the building design, including engineering and detailing
costs caused by the requested substitution?
Yes No If no, fully explain:
C. What effect does substitution have on other Contracts or other trades?
D. What effect does substitution have on construction schedule?
E. Manufacturer’s warranties of the proposed and specified item(s) are:
Same Different.
Explain
F. Reason for request:
G. This substitution will amount to a credit or extra cost to the Laboratory of:
H. Designation of maintenance services and sources:
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(Attach additional sheets if required.)

Attach complete information on changes to drawings and/or Specifications which proposed substitution
would require for its proper installation.

Submit with request necessary samples and substantiating data to prove equal quality and performance
to that which is specified. Clearly mark manufacturer’s literature to indicate equality in performance.

Signature shall be by person having authority to legally bind the Contractor to the above terms. Failure to
provide legally binding signature will result in retraction of approval.

The undersigned certifies that the function, appearance and quality are of equal performance and
assumes liability for equal performance, equal design and compatibility with adjacent materials.

Submitted By:

Signature (Contractor) Title
Firm

Address

Telephone Date

For use by the Laboratory:

Approved
Not Approved

Approved as noted

By

Date

END OF SECTION
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1.0

1.1

1.2

2.0

2.1

SECTION 01 65 00
OPERATIONAL TRAINING

GENERAL

Coordinate work associated with this Section with the requirements of Divisions 01 through

41.

DESCRIPTION

A.

The Contractor shall train Laboratory’s personnel in the operation of systems and
equipment listed in this Section and as mentioned in other sections. Coordination
shall be maintained with systems designers for developing the hours of instruction
and scope of material to be covered. Training of Laboratory personnel shall not begin
until Laboratory has approved the final submittal copy of the operation manuals and
training programs, and the building systems and equipment are complete and
operational.

Schedule Submittal. The proposed scope of training and materials and instruction
schedule shall be submitted for review and approval approximately 30 days before the
scheduled completion of the work for which training is to occur. Mutually agreeable
dates for training shall be arranged with Laboratory, but the training shall be
completed before the Final Operational Test.

The training required in this Section is in addition to the required
training/demonstration indicated in the technical sections of the specifications.

COORDINATED EFFORT

A.

The Contractor or Contractor provided professional training firm shall work closely
with Laboratory personnel in the development and implementation of the training
program. This includes preliminary meetings to map out the direction the training will
take and development, with Laboratory approval, of the written training materials.

REQUIREMENTS

SCOPE OF TRAINING

A.

Training must include classroom and on-the-job (hands-on) instructions by qualified
installation and operation personnel having the necessary knowledge, experience,
and teaching skills. The use of videotaping during the instruction period is
encouraged. If this technique is used, tapes must be turned over to Laboratory after
training has been completed. The Contractor shall video record all on-the-job (hands-
on) instructions and turn over to the Laboratory copies of the video recordings.
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2.2

2.3

2.4

2.5

RESPONSIBILITY OF TRAINING

A. The Contractor provided training will be directed at a group of Laboratory personnel
who will act as a training cadre.

B. The Contractor is responsible for providing training to this cadre in all systems and
equipment to operate the Energy Sciences Building.

C. This cadre will then be responsible for training Laboratory personnel assigned to the
Energy Sciences Building.

LEVEL OF EXPERTISE OF INSTRUCTORS

A. Contractor may use professional training firms. Credentials of training instructors for
the following systems are subject to review and approval by Laboratory.

0N~

Conveying Systems

Mechanical Systems

Electrical and Low Voltage Systems
Miscellaneous Systems

TRAINING PROGRAM AND MATERIALS

A The training program, in its entirety, shall be furnished by the Contractor and shall
become the property of Laboratory. This includes but is not limited to:

1.

5.

All lesson plans, teachers' guides or training aids used to instruct the students.
One complete set shall be given to Laboratory.

All written materials. e.g. workbooks, manufacturers' instructions, brochures,
student tests, charts or other printed or photographed visual aids. Three (3)
sets with one complete reproducible master shall be given to Laboratory.

All audio visual materials e.g. video tapes, 35mm slides, fiim and audio
cassettes, overhead projector transparencies or other audio visual medium.
Three sets shall be given to Laboratory.

All equipment related to the conveyance of the training program e.g. VHS
video cassette recorders, color TV monitors, slide projectors, movie projectors,
cassettes players, overhead projector, or other related equipment. Non-
permanent mounted white boards, cork board and projector screens.

All video recordings of training conducted by the Contractor.

CLASSROOM TRAINING

A Classroom training shall be conducted in a classroom furnished by Laboratory.
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3.0

3.1

TRAINING PERIOD

TIME PERIOD OF TRAINING

A.

The minimum specific hours of training time required for each category of major
equipment and systems shall be in accordance with the specific specification sections
that pertain to the major equipment or systems. Laboratory must have the option of
redistributing the training times, subject to the total time specified. Training must be
presented on an 8-hour per day, 5-day per week schedule, with all reading
assignments and review to be within this period. (Note: eight (8) hour training days
include 1/2 hour lunch.)

END OF SECTION
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1.00

1.01

1.02

1.03

SECTION 01 70 00

CONTRACT CLOSEOUT
GENERAL
DESCRIPTION
A. Provide all operations necessary for closing out the Contract and assisting in

Laboratory’s final inspection/examination.

Definitions: Closeout is hereby defined to include general requirements near end of
Contract Time, in preparation for final acceptance, final payment, normal termination
of contract, occupancy and similar actions evidencing completion of the Work.
Specific requirements for individual units of work are specified in Sections of Division
1 through 41. Time of closeout is directly related to “Substantial Completion”, and
therefore shall be a single time period for the entire work. If Laboratory exercises the
right to take possession as described in Clause 30 of Appendix A, then substantial
completion shall be a single time period, or a series of time periods for individual parts
of the work which have been noted a substantially complete at different dates. That
time variation (if any) shall be applicable to other provisions of this section.
“Substantial Completion” shall be defined and determined by Laboratory as “providing
beneficial occupancy and/or use by Laboratory”.

COMPLETION OF WORK

A.

Prior to requesting inspection by Laboratory or Laboratory’s Designated
Representative, inspect the Work to verify that it is completed in accordance with
Contract Documents, and any authorized modifications thereto, and is ready for the
requested inspection.

PREREQUISITES TO SUBSTANTIAL COMPLETION:

A.

General: Prior to requesting inspection for certification of “Substantial Completion”
(for either entire work or portions thereof), the CONTRACTOR shall complete the
following and list known exceptions in the request:

1. In progress payment request, coincident with or first following date claimed,
show either 100% completion for portion of work claimed as “complete”, and
provide “punch-list” of incomplete items, value of incompletion, and reasons
for being incomplete. Include supporting documentation for completion as
indicated in these contract documents.

2. Complete commissioning, start-up, testing of systems, and Instruction/Training
to Laboratory’s operating/maintenance personnel. Discontinue (or change
over) and remove from project site temporary facilities and services, along
with construction tools and facilities, and similar elements.

3. Thoroughly clean building and site per Section 01 71 00.

4, All plumbing and mechanical equipment shall operate quietly and free from
vibration. Adjust, repair, balance, or replace equipment producing
objectionable noise or vibration. Provide additional brackets or bracing that
may be required to eliminate noise. All systems shall operate without
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B.

humming, surging, or rapid cycling. All systems shall function as designed to
meet specified requirements of the facility.

5. The Contractor's personnel or manufacturer's authorized representatives,
when so specified, shall have completed instruction for LABORATORY's
personnel in the proper operation and maintenance of systems, equipment
and similar items as provided as part of the Work.

6. All operating instructions for equipment shall be properly mounted and posted
as specified.

Inspection Procedures: Upon receipt of CONTRACTOR'’S request, Laboratory will
either proceed with inspection or advise the CONTRACTOR of prerequisites not
fulfilled. Following initial inspection, Laboratory will acknowledge and confirm
substantial completion, or will advise the CONTRACTOR of the work, in narrative
and/or punchlist format, which must be performed prior to substantial completion.
Laboratory will repeat the inspection only when requested and assured by the
CONTRACTOR that Work has been substantially completed. The results of the Final
Substantial Completion inspection will be transmitted by the Laboratory in the form of
a narrative and/or punchlist for acceptance.

1.04 PREREQUISITES TO FINAL ACCEPTANCE

A.

General: Prior to requesting the Inspection and Acceptance Memorandum for final
acceptance and final payment, as required by the Contract Documents, complete the
following and list known exceptions (if any) in request:

1. Submit final payment request, final releases and supporting documentation as
required in Appendix A.
2. Submit written certification that: 1) the Work has been inspected by the

Contractor for compliance with the Contract Documents, and 2) the Work has
been completed in accordance with the Contract Documents.

3. Submit copy of final punchlist of itemized work to be completed or corrected,
stating that each item has been completed or otherwise resolved for
acceptance.

4. Submit specific warranties, final certifications, all remaining submittals and all
other document requirements.

5. Submit project record documents, record specifications, final project
photographs, and other record documents described in the Specifications.

6. Deliver tools, spare parts, extra stocks of materials, and similar physical items
to Laboratory.

7. Complete final cleaning up requirements, including touch-up painting of
marred surfaces.

8. All closeout submittals listed in Article 1.05 herein shall be submitted to, and

accepted by Laboratory.

Final Inspection Procedure: Upon receipt of CONTRACTOR’S notice and request
that the work has been completed, and excepting incomplete items delayed because
of acceptable circumstances, Laboratory will inspect the work. Upon completion of
final inspection, Laboratory will issue an Inspection and Acceptance Memorandum for
the CONTRACTOR'’S execution, or advise the CONTRACTOR of work not completed
or obligations not fulfilled as required for final acceptance. If necessary, procedure will
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be repeated. The CONTRACTOR’S executed Inspection and Acceptance
Memorandum shall then be signed by the authorized Laboratory representatives and
form the basis for Contract closeout.

1.05 CLOSEOUT SUBMITTALS

A. Submit the following to Laboratory or Laboratory’s Designated Representative, where
directed.

1. Operation and Maintenance Data for equipment so listed in other Sections of
these Specifications, and for other items when so directed by Laboratory.

2. Project Record Documents as specified in Specification Section 01720.

3. Warranties and bonds for equipment and materials put into service.

4, Keys and keying schedules.

5. Tools, spare parts and maintenance materials. Contractor shall provide any
special tools, jigs, fixtures and lifting tackle which are necessary for assembly,
erection, operation, maintenance, and repair of equipment.

6. List of subcontractors, service organizations, and principal vendors, including

names, addresses, and telephone numbers where they can be reached for
emergency service, including nights, weekends, and holidays.

B. Deliver evidence of compliance with requirements of governing authorities as
required.

C. Deliver certificate of insurance for products and completed operations.

D. Submit Contractor's affidavit of payment of debts, and claims and release of liens duly

executed before delivery to Laboratory or Laboratory’s Designated Representative.
E. Final adjustment of accounts:

1. Submit a final statement of accounting to Laboratory or Laboratory’s
Designated Representative, showing adjustments to the Contract Sum.

2. When required, Laboratory or Laboratory’s Designated Representative will
prepare a final Change Order showing adjustments to the Contract Sum which
were not made previously by Change Orders.

END OF SECTION
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1.00

1.01

1.02

2.00

GENERAL

SECTION 01 71 00
CLEANING

DESCRIPTION

A.

Principal work in this Section:

1.

Keep premises, adjacent private properties and public properties free from
accumulations of waste, debris and rubbish caused by construction
operations.

At completion of work, remove waste materials, rubbish, tools, equipment,
machinery and surplus materials, and clean all exposed surfaces. Leave
Project clean and ready for occupancy.

SAFETY REQUIREMENTS

Standards: Maintain Project in accord with State and local safety and insurance
standards.

Hazard control:

Store volatile wastes in covered metal containers, and remove from premises
daily.

Prevent accumulation of wastes which create hazardous conditions.

Provide adequate ventilation during use of volatile or noxious substances.

Conduct cleaning and disposal operations to comply with local ordinances and anti-
pollution laws.

A
B.
1.
2.
3.
C.
1.
2.
PRODUCTS

Do not burn or bury rubbish and waste materials on Project site.

Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in
storm or sanitary drains. Store in containers with tight-fitting lids and remove
to legal dump site.

(Not applicable)
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3.00 EXECUTION

3.01

3.02

DURING CONSTRUCTION

A.

Keep premises, adjacent properties and public properties free from accumulations of
waste materials and rubbish. Remove debris and dirt from public property promptly;
sweep sidewalks and adjacent streets daily when soiled by work performed under this
Contract.

Remove or paint over, as appropriate to the substrate, graffiti on the site or
surrounding fence daily.

Wet down materials and rubbish to lay dust and prevent it from blowing.

At least once a day, or more often if required, clean site and dispose of waste
materials, debris and rubbish off the site in a legal manner. Remove combustible
materials such as paper and cardboard daily.

Provide on-site containers for collection of waste materials, debris and rubbish.
Provide a collection can at each location used as an eating area. Pick-up all garbage
daily.

Remove waste materials, debris and rubbish from site and legally dispose of at legal
public or private dumping areas off Laboratory's property.

Do not allow debris and combustible materials to accumulate in voids, cavities, and
plenums created by wall, partition, and ceiling construction. These areas must be
thoroughly cleaned out before being sealed or closed off by installation of finish
materials.

Vacuum clean interior areas when ready to be painted.

Handle materials in a controlled manner with as few handlings as possible; do not
drop or throw materials from heights.

Schedule cleaning operations so that dust and other contaminants resulting from
cleaning process will not fall on wet, newly painted surfaces.

Clean roof drains, scuppers, floor drains and area drains free of debris. Verify that
they drain properly.

FINAL CLEANING

A.

Employ experienced workmen, or professional cleaners, for final cleaning.
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In preparation for Substantial Completion or Occupancy conduct final inspection of
sight-exposed interior and exterior surfaces, and of concealed spaces.

Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials from
sight-exposed finished surfaces; polish bright surfaces to shine finish using caution
not to scratch them. Broom clean floors not scheduled to receive a finish material or
coating.

Remove all glazing compound and sealant, markers, stains and paint from glass.
Wash and polish glass to remove all stains and marks. Replace stained, broken, and
scratched glass and leave in condition specified above.

Repair, patch and touch-up marred surfaces to specified finish to match adjacent
surfaces.

Contaminated earth:

1. Final clean-up operation includes the removal and disposal of earth
contaminated or unsuitable for support of plant life in planting areas, and filling
of resulting excavations with suitable soil.

2. Contaminated areas include those used for disposal of waste concrete,
mortar, plaster, masonry, and similar materials, areas in which washing out of
concrete and plaster mixers or washing of tools and like cleaning operations
have been performed, and areas that have been oiled, paved, or chemically
treated.

3. Do not dispose of waste oil, solvents, paints, solutions, or like penetrating
material by depositing or burying on Laboratory's property.

Broom clean paved surfaces; rake clean other surfaces of grounds.
Keep Project clean until it is occupied by Laboratory.

END OF SECTION
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1.0

1.1

1.2

SECTION 01 72 00
PROJECT RECORD DOCUMENTS

GENERAL

MAINTENANCE OF DOCUMENTS

A Maintain at site, one copy of Project Manual and Drawings, Written Amendments and
Change Orders to the Contract, Addenda, reviewed shop drawings, coordination
drawings, bulletins, Field Orders and Requests for Information, other modifications to
the Contract, and field test records.

B. File Record Documents apart from construction documents and maintain in clean,
dry, legible condition. Make Record Documents available for review by Laboratory or
Laboratory’s Designated Representative during regular business hours.

C. Do not use Record Documents for construction purpose.

D. Record Documents will be subject to a monthly review by Laboratory or Laboratory’s
Designated Representative prior to approval of each progress payment.

RECORDING

A. Clearly label each document "PROJECT RECORD DOCUMENT".

B Keep Record Documents current.

C. Do not permanently conceal any work until required information has been recorded.

D Record and properly dimension deviations on the record drawings within twenty four

(24) hours after work in affected area is completed. Use a fine felt or nylon tip pen

with waterproof colored ink for marking. Legibly mark to record actual constructions

of the following.

1. Depths of various elements of foundation in relation to First Floor Level.

2. Horizontal and vertical location of underground utilities and appurtenances
referenced to permanent surface improvements. Cut-off points and point of
connections of utilities.

3. Location of internal utilities and appurtenances concealed in construction
referenced to visible and accessible features of structure.

4, Field changes of dimension and detail.

5. Changes made by Change Order, Field Order and Requests for Information.
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6. Details not on original Contract Drawings.
Legibly mark-up each Section of the Specifications to record the following.

1. Manufacturer, trade name, catalog number, and supplier of each product and
item of equipment installed.

2. Changes made by Change Order, Field Order and Request For Information.
3. Other matters not originally specified.

Maintain shop drawings as Record Documents. Legibly annotate to record changes
made after approval.

1.3 RECORD DRAWINGS
A. At completion of project, submit to Laboratory or Laboratory’s Designated
Representative a set of updated electronic CAD files (in one of the latest two versions
of AutoCad Software) and a bond set plot of files of all affected Contract and Shop
Drawings.
B. Incorporate on files and documents, all changes noted on record set in black ink.
This requirement applies to all the disciplines. Work shall be performed by an
experienced, competent draftsman. Identify documents as "RECORD DRAWINGS".
1.4 SUBMITTALS
A. Deliver Record Documents, electronic files and documents to Laboratory or
Laboratory’s Designated Representative at completion of Project.
B. Accompany submittal with transmittal letter, in duplicate, containing date, Project title
and number, Contractor's name and address, title and number of each Record
Document, certification that each document as submitted is complete and accurate,
and signature of Contractor, or Contractor's authorized representative.
1.5 BIM MODEL
A. Deliver finalized 3D BIM coordination model to Laboratory or Laboratory’s
Designated Representative at completion of Project.
B. Accompany submittal with transmittal letter, in duplicate, containing date, Project title

and number, Contractor's name and address, title and number of each Record
Document, certification that each document as submitted is complete and accurate,
and signature of Contractor, or Contractor's authorized representative.

END OF SECTION
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1.00 GENERAL

SECTION 01 73 00
OPERATIONAL MANUALS

Coordinate the work of this Section with the requirements of Divisions 01 through 41.

1.01  DESCRIPTION

A.

1.02 SUBMITTAL

A.

B.

1.

2.

1.

Contractor shall provide Laboratory with manuals for the operation of the systems and
equipment listed, but not limited to, in this Section.

Manual Description

Bind manuals in durable plastic binders.

Use 8-1/2" x 11" sheets, except that larger sheets may be used when folded
to this size and used as a pull-out.

Submittal

Format Submittal. The contractor shall submit eight copies of a preliminary
draft of the proposed format and outline of contents of Operating Manuals one
hundred eighty (180) days prior to commencement of Operational Training.
Laboratory will require thirty (30) days for format review.

Preliminary Submittal. Eight draft copies of the draft manuals shall be
submitted to Laboratory for review sixty (60) days prior to commencement of
Operational Training. One copy will be returned to the contractor within thirty
(30) days after submittal and, if required, shall be revised and resubmitted
within thirty (30) days.

Final Submittal. Eight (8) complete sets of manuals shall be furnished to
Laboratory prior to the commencement of Operational Training.

2.00 REQUIREMENTS

2.01 PURPOSE

A.

1.
2.
3.

Operation manuals are for the training of, and use by, Laboratory employees in the
operation of the systems and equipment as specified below. The manuals shall
consist of instruction on systems and equipment. A separate manual or chapter shall
be prepared for each of the following classes of equipment or system:

Sitework water supply and irrigation systems.
Thermal and Moisture Protection
Doors and Fenestration.
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2.02

2.03

2.04

4, Finishes
5. Specialties
6. Equipment
7. Conveying Systems
8. Mechanical Systems
9. Electrical Systems
CONTENT
A. Unless otherwise indicated, each chapter shall contain the following, as applicable,
and in addition to other requirements specified in other Sections.
1. Introduction
2. Table of contents
3. Description of system (including design intent and considerations).
PREPARATION
A. The outline below is intended as a general guide for preparing the manuals. The

manuals shall be prepared to provide for the optimum operation of the various
systems.  Provide description of systems and general operating instructions.
Manufacturer's literature and data shall be those of the actual equipment installed
under contract for the particular facility. Clearly indicate the precise items included in
this installation and delete, or otherwise clearly indicate all manufacturers' data with
which this installation is not concerned.

SUGGESTED OUTLINE FOR OPERATION MANUALS

A.

Following this is a suggested outline, with general requirements of operation manuals.
The outline is presented to indicate the extent of material to be covered and the
individual items required in manuals for major facilities. The outline may be modified
to suite specific installations. The manual is not intended to duplicate manufacturers'
data, but proper references to manufacturer’s data shall be made in the text of the
operation manuals to indicate that information is current and applicable.

PART | Description and Design Intent
A. Introduction
1. Provide a brief description of project and purpose of the operation

manual. The following statements shall be included: "Operation of
this system and equipment shall be performed in accordance with this
manual and posted instructions, subject to compliance with applicable
technical guides and standards issued by Laboratory. It is recognized
that minor changes in control points and settings will be required,
based on actual operating experience, to correct varying conditions
and improve operation. When such changes appear necessary, they
shall be submitted to Laboratory for consideration. Upon approval of
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any changes, the applicable portions of all copies of the manual and
proposed instructions shall be revised and reissued, and any change
in operating procedure brought to the attention of all operating
personnel."

"This manual is specifically developed to assist Laboratory official in
charge at the facility to operate the building systems and equipment.
Manufacturers' recommendations set forth for certain components
shall be followed during the complete warranty period for that
equipment.”

Contents of Manual. This portion of the introduction shall explain that
the manual is presented in a number of columns that contain complete
operating, and safety instructions for all equipment. It shall also
contain any other appropriate references as required to outline an
explanation of the manuals and major categories of reference material
required with the manuals.

B. Table of Contents

1.

The table of contents shall list numbers and titles of chapters, sections,
and main paragraphs, with their page numbers. Reference to
applicable specification divisions and section number shall be included.
Each volume in a set of manuals shall contain its own table of
contents.  Publications containing ten (10) or more illustrations or
tables shall include a list of illustrations or tables, as applicable. These
lists shall show number, title, and page number of each illustration and
table. Following is a typical table of contents (not necessarily
representative of the ESB Project):

A DIVISION 2 SITEWORK

1. Section 02660 Water Lines
2. Section 02665 Booster Pumps
3. Section 02810 Landscape Irrigation System

B. DIVISION 8 DOORS AND FENESTRATION

Section 08305 Access Panels

Section 08310 Vault Door and Frame
Section 08330 Rolling Doors

Section 08335 Rolling Counter Shutters
Section 08340 Rolling Grille

Section 08365 Telescoping Doors
Section 08460 Automatic Doors and Operators
Section 08465 Automatic Door Operators
Section 08520 Operable Steel Windows
10. Section 08700 Finish Hardware

11. Section 08800 Glass and Glazing

12. Section 08810 Security Glazing

©oOoNOOR~WN -
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C. DIVISION 10 SPECIALTIES

Section 10270 Access Flooring

Section 10350 Flagpoles

Section 10600 Movable Partitions
Section 10615 Relocatable Partitions
Section 10800 Toilet Room Accessories
Section 10990 Building Specialties

o0k

D. DIVISION 11 EQUIPMENT

Section 11010 Workshop Equipment

Section 11023 Pass-Thru Units

Section 11130 Projection Screens

Section 11140 Vehicle Service Equipment
Section 11155 Automatic Sliding Gate Assemblies
Section 11160 Loading Dock Equipment

Section 11400 Food Service Equipment

Section 11450 Residential Appliances

Section 11610 Laboratory Fume Hoods

©oOoNOOTR~WN -

E. DIVISION 14 CONVEYING SYSTEMS

1. Section 14200 Elevators

F. DIVISION 15 MECHANICAL SYSTEMS

Section 15010 Mechanical General Provisions

Section 15400 Plumbing System

Section 15500 Automatic Fire Sprinkler System

Section 15700 Steamfitting

Section 15800 Heating, Ventilating and Air Conditioning
Systems

Section 15900 Controls and Instrumentation

Section 15950 TES Direct Digital Controls

ohrwN =

© N

G. DIVISION 16 ELECTRICAL SYSTEMS

Section 16000 Electrical Work

Section 16600 Low Voltage System

Section 16610 Fire Alarm System

Section 16615 Security Control System
Section 16620 Facility Intercom System
Section 16625 Intra-Communication System
Section 16627 Threshold Monitoring System
Section 16630 Paging System

. Section 16632 Entertainment Television System
0. Section 16637 Auditorium Sound System

1. Section 16650 Video Surveillance System

TS0 NGak WD~
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PART I

12. Section 16655 Nurse Call System
13. Section 16670 Access/Monitoring System
14, Section 16675 Hands-Free Intercom System

Operating Sequence and Procedures

A.

Contents. The operating manuals shall contain a chapter for each item
included in Part I. Each chapter shall describe the procedures necessary for
Laboratory personnel to operate the system and equipment covered in that
chapter.

Operating Procedures. The operating procedures shall be divided into four (4)
subsections: Startup, Operation, Emergency Operation, and Shutdown.

1.

Startup. Give complete instructions for energizing the equipment and
making initial settings and adjustments whenever applicable. If
equipment is fully automatic, a statement to that effect is all that is
required. If a specific sequence of steps shall be performed, give
step-by-step instructions in the proper sequence. If timing (such as
warm-up between power-on and adjustment) is important, clearly state
the specific minimum time required at the proper point in the
procedure. Refer to controls and indicators by panel; make references
consistent with the nomenclature used in illustrations and tables of
controls and indicators. If preliminary settings differ for different
modes of operations, give procedures for each mode.

Operation. Give detailed instruction in proper sequence for each
mode of operation. When, for a given action on the part of the
operator, alternate equipment responses are possible, give the
appropriate operation reaction to each.

Emergency Operation. If some functions of the equipment can be
operated while other functions are disabled, give instructions for
operations under these conditions. Include here only those alternate
methods of operation (from normal) that the operator can follow when
there is a partial failure or malfunctioning of components, or other
unusual condition.

Shutdown.  Include instructions for stopping and securing the
equipment after operation. If a particular sequence is required, give
step-by-step instructions in that order.

3.00 POSTED OPERATING INSTRUCTIONS AND TOOLS

3.01 POSTED OPERATING INSTRUCTIONS

A.

General. Operating instructions and diagrams shall be prepared for posting near the
equipment at locations approved by Laboratory. Posted operating instructions shall
be photographic or equal nonfading reproductions framed under glass or encased in
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non-discoloring plastic and shall be mounted in locations as directed. Copies of the
posted operating instructions shall also be used with the operating manuals as a basis
for training Laboratory personnel in the operation of systems and equipment installed
under contract at the facility.

B. Posted operating instructions shall consist of simplified, consolidated equipment,
control, and power diagrams graphically representing the entire system and actual
equipment installed, including concise written instructions on how to start and stop
systems, what settings and conditions are to be observed, and what control
adjustments are to be made or maintained by the operation. Posted operating
instructions shall include, but are not limited to the following:

1. Boiler and burner controls.

2. Refrigeration controls.

3. Heating, ventilating, and air-conditioning controls for each system.

4, Controls for dust collection systems.

5. One-line schematic diagrams of water supply (plumbing).

6. One-line diagrams of steam distribution and hot water and chilled water

systems, including risers, main shutoff valves, balancing cocks, and the like.

7. One-line isometric diagrams of sanitary drainage.
3.02 TOOLS
A. Contractor shall provide all the tools necessary for the operation of all the systems

and equipment.

END OF SECTION
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1.00 GENERAL

SECTION 01 73 50
MAINTENANCE MANUALS

Coordinate the work of this Section with the requirements of Divisions 01 through 41.

1.01  DESCRIPTION

A.

1.02 SUBMITTAL

A.

B.

1.

2.

1.

Contractor shall provide Laboratory with manuals for the maintenance of the systems
and equipment listed, but not limited to, in this Section.

Manual Description

Bind manuals in durable plastic binders.

Use 8-1/2" x 11" sheets, except that larger sheets may be used when folded
to this size and used as a pull-out.

Submittal

Format Submittal. The Contractor shall submit eight (8) copies of a
preliminary draft of the proposed format and outline of contents of
Maintenance Manuals one hundred eighty (180) days prior to commencement
of Operational Training. Laboratory will require thirty (30) days for format
review.

Preliminary Submittal. Eight draft copies of the draft manuals shall be
submitted to Laboratory for review sixty (60) days prior to commencement of
Operational Training. One copy will be returned to the Contractor within thirty
(30) days after submittal and, if required, shall be revised and resubmitted
within thirty (30) days.

Final Submittal. Eight (8) complete sets of manuals shall be furnished to
Laboratory prior to the commencement of Operational Training.

2.00 REQUIREMENTS

2.01 PURPOSE

A.

1.
2.

Maintenance manuals are for the training of, and use by, Laboratory employees in the
maintenance of the systems and equipment as specified below. The manuals shall
consist of instruction on systems and equipment. A separate manual or chapter shall
be prepared for each of the following classes of equipment or system:

Sitework water supply and irrigation systems.
Thermal and Moisture Protection
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2.02

2.03

2.04

3. Doors and Fenestration.
4, Finishes
5. Specialties
6. Equipment
7. Conveying Systems
8. Mechanical Systems
9. Electrical Systems
CONTENT
A. Unless otherwise indicated, each chapter shall contain the following, as applicable,
and in addition to other requirements specified in other Sections.
1. Introduction
2. Table of contents
3. Description of system (including design intent and considerations).
PREPARATION
A. The outline below is intended as a general guide for preparing the manuals. The

manuals shall be prepared to provide for the optimum maintenance of the various
systems. Provide description of systems and general maintenance instructions.
Manufacturer's literature and data shall be those of the actual equipment installed
under contract for the particular facility. Clearly indicate the precise items included in
this installation and delete, or otherwise clearly indicate all manufacturers' data with
which this installation is not concerned.

SUGGESTED OUTLINE FOR MAINTENANCE MANUALS

A.

Following this is a suggested outline, with general requirements of maintenance
manuals. The outline is presented to indicate the extent of material to be covered and
the individual items required in manuals for major facilities. The outline may be
modified to suit specific installations. The manual is not intended to duplicate
manufacturers' data, but proper to manufacturers data references shall be made in
the text of the maintenance manual to indicate that information is current and
applicable.

PART | Description and Design Intent
A. Introduction
1. Provide a brief description of project and purpose of the maintenance

manual. The following statements shall be included: “Maintenance of
this system and equipment shall be performed in accordance with this
manual and posted instructions, subject to compliance with applicable
technical guides and standards issued by Laboratory. It is recognized
that minor changes in control points and settings will be required,
based on actual operating experience, to correct varying conditions
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and improve operation. When such changes appear necessary, they
shall be submitted to Laboratory for consideration. Upon approval of
any changes, the applicable portions of all copies of the manual and
proposed instructions shall be revised and reissued, and any change
in operating procedure brought to the attention of all operating
personnel."

"This manual is specifically developed to assist Laboratory official in
charge at the facility to maintain the building systems and equipment.
Manufacturers' recommendations set forth for certain components
shall be followed during the complete warranty period for that
equipment.”

Contents of Manual. This portion of the introduction shall explain that
the manual is presented in a number of columns that contain complete
maintenance, and safety instructions for all equipment. It shall also
contain any other appropriate references as required to outline an
explanation of the manuals and major categories of reference material
required with the manuals.

B. Table of Contents

1.

The table of contents shall list numbers and titles of chapters, sections,
and main paragraphs, with their page numbers. Reference to
applicable specification divisions and section number shall be included.
Each volume in a set of manuals shall contain its own table of
contents.  Publications containing ten (10) or more illustrations or
tables shall include a list of illustrations or tables, as applicable. These
lists shall show number, title, and page number of each illustration and
table. Following is a typical table of contents (not necessarily
representative of the ESB Project):

A DIVISION 2 SITEWORK

1. Section 02660 Water Lines
2. Section 02665 Booster Pumps
3. Section 02810 Landscape Irrigation System

B. DIVISION 8 DOORS AND FENESTRATION

Section 08305 Access Panels

Section 08310 Vault Door and Frame

Section 08330 Rolling Doors

Section 08335 Rolling Counter Shutters
Section 08340 Rolling Grille

Section 08365 Telescoping Doors

Section 08460 Automatic Doors and Operators
Section 08465 Automatic Door Operators
Section 08520 Operable Steel Windows

0. Section 08700 Finish Hardware

S©ONOORWN
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11. Section 08800 Glass and Glazing
12. Section 08810 Security Glazing

C. DIVISION 9 FINISHES

1. Section 09900 Painting

D. DIVISION 10 SPECIALTIES

Section 10270 Access Flooring

Section 10350 Flagpoles

Section 10400 ldentifying Devices
Section 10600 Movable Partitions
Section 10615 Relocatable Partitions
Section 10800 Toilet Room Accessories
Section 10990 Building Specialties

NoakowD

E. DIVISION 11 EQUIPMENT

Section 11010 Workshop Equipment

Section 11023 Pass-Thru Units

Section 11130 Projection Screens

Section 11140 Vehicle Service Equipment
Section 11155 Automatic Sliding Gate Assemblies
Section 11160 Loading Dock Equipment

Section 11400 Food Service Equipment

Section 11450 Residential Appliances

Section 11610 Laboratory Fume Hoods

©oOoNOOR~WN -

F. DIVISION 14 CONVEYING SYSTEMS

1. Section 14200 Elevators

G. DIVISION 15 MECHANICAL SYSTEMS

Section 15010 Mechanical General Provisions

Section 15400 Plumbing System

Section 15500 Automatic Fire Sprinkler System

Section 15600 Halon Fire Protection System

Section 15700 Steamfitting

Section 15800 Heating, Ventilating and Air Conditioning
Systems

Section 15850 Central Chilled Water Plant and Thermal
Energy Storage

. Section 15900 Controls and Instrumentation

9. Section 15950 TES Direct Digital Controls

o0k owN

N

H. DIVISION 16 ELECTRICAL SYSTEMS

1. Section 16000 Electrical Work
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2 Section 16600 Low Voltage System

3 Section 16610 Fire Alarm System

4, Section 16615 Security Control System

5. Section 16620 Facility Intercom System

6 Section 16625 Intra-Communication System
7 Section 16627 Threshold Monitoring System
8 Section 16630 Paging System

9. Section 16632 Entertainment Television System
10. Section 16637 Auditorium Sound System
11. Section 16650 Video Surveillance System
12. Section 16670 Access/Monitoring System

PART Il Maintenance Instructions and Requirements

A. Contents. The maintenance manuals shall contain a chapter for each item
included in Part I. Each chapter shall describe the procedures necessary for
Laboratory personnel to perform the maintenance on the systems and
equipment covered in that chapter. Emphasis shall be placed on the method
of mechanical control of systems and equipment from a maintenance
standpoint.  References shall be made, as appropriate, to drawings,
schematics, and sequences of operation included as part of the construction
contract drawings and specifications that show piping and equipment
arrangements and items of control. Prints of these drawings shall be reduced
for insertion in the manuals, to 8-1/2" x 11" sheets, except that larger sheets
may be used when folded to this size and used as a pull out. Drawings shall
represent the "as-built" condition.

B. Maintenance Procedures. The maintenance procedures shall be divided into
two categories: Preventive Maintenance and Corrective Maintenance.

1. Preventive Maintenance

a) Provide a schedule for preventive maintenance.  State,
preferably in tabular form, the recommended frequency of
performance for each preventive maintenance task (cleaning,
inspection, and scheduled overhauls).

b) Provide instruction and schedules for all routine maintenance
cleaning and inspection, with recommended lubricants where
applicable.

C) If periodic inspection of equipment is required for operation,

cleaning, or other reasons, indicate the items to be inspected
and give the inspection criteria for, but not limited to, the

following:

1. Motors

2. Controls

3. Filters

4, Heat exchangers
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d) Provide instruction for minor repairs or adjustments required for
preventive maintenance routines. Minor repair and adjustment
shall be limited to repairs and adjustments that may be
performed without special tools or test equipment and that
require no special training or skills. Identify test points and give
values for each.

2. Corrective Maintenance

a) Corrective Maintenance. Corrective maintenance instructions
shall be predicated upon a logical effect-to-cause
troubleshooting philosophy and a rapid replacement procedure
to minimize equipment downtime. Instructions and data shall
appear in the normal sequence of corrective maintenance, for
example, troubleshooting first, repair and replacement of parts
second, and then the parts list.

b) Troubleshooting. This information shall describe the general
procedure for locating malfunctions and shall give, in detail,
any specific remedial procedures or techniques. The data
shown are intended to isolate only the most common
equipment deficiencies. Troubleshooting tables, charts, or
diagrams may be used to present specific procedures. A guide
to this type shall be a three-column chart. The columns shall
be entitled Malfunction, Probable Cause, and Recommended
Action. The information shall be alphabetically arranged by
component, and each component shall, in turn, list deficiencies
that may be expected. Each deficiency shall contain one or
more problems with a recommended correction.

C) Repair and Replacement. Indicate the repair and replacement
procedures most likely to be required in the maintenance of the
systems and equipment. Information included here shall
consist of step-by-step instructions for repair and replacement
of defective items. Include all information required to
accomplish repair or replacement, including information such
as torque values. Identify all tools, special equipment, and
materials that may be required. Identify uses for maintenance
equipment. The paragraphs shall contain headings to identify
the topics covered.

d) Safety Precautions. This subsection shall comprise a listing of
safety precautions and instructions to be followed before,
during, and after repairs or adjustments are made or routine
maintenance is performed.

C. Manufacturers' Brochures.  Include manufacturers' descriptive literature
covering materials and devices used in the systems. lllustrations, exploded
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3.00 TOOLS

A.

views, and renewal parts lists where applicable shall be included. This Section
shall also include special devices manufactured by the Electrical Contractor.

Special Maintenance. Provide information of a maintenance nature covering
warranty items that have not been discussed elsewhere.

Shop Drawings. Provide a copy of all approved shop drawings covering
approval of equipment for the project with the manufacturers' brochures.
Include all data concerning changes made during construction.

Spare Parts Lists. Include a recommended spare parts list for all equipment
furnished for the project. The parts list shall include a tabulation of descriptive
data for all the electrical electronic spare parts and all the mechanical spare
parts proposed for each type of equipment or system. Each part shall be
properly identified by part number and manufacturer.

Guaranty and Warranty. Provide copy of guarantees and warranties issued
by the equipment manufacturers.

Locations of items and materials to be maintained or replaced shall be
included. This particularly applies but is not limited to, access panels, glass
and glazing, security glazing, painting, graffiti-resistant coating and other
materials that are not easily identifiable as to exact type.

Contractor shall provide all the tools necessary for the maintenance of all the
systems and equipment.

END OF SECTION
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SECTION 01 74 00
WARRANTIES

1.00 GENERAL

1.01  DESCRIPTION

A.

B.

C.

Compile specified warranties and specified service and maintenance contracts.
Review submittals to verify compliance with Contract Documents.

Submit to Laboratory or Laboratory’s Designated Representative as specified in
Specification Section 01 70 00.

1.02 SUBMITTAL REQUIREMENTS

A.

Assemble warranties and service and maintenance contracts executed by each of the
respective manufacturers, suppliers, and subcontractors.

Submit two (2) original signed copies.

Furnish a typed Table of Contents, in orderly sequence, with the following complete
information for each item:

1. Product or assembly.

2. Firm, with name of principal, address and telephone number.

3. Scope.

4. Date of beginning of warranty or service and maintenance contract.

5. Duration of warranty or service maintenance contract.

6. Provide information for proper procedure to be followed in case of failure, and

in instances which may affect the validity of warranty.

7. Name of responsible principal of Contractor, and address and telephone
number.

1.03 FORM OF SUBMITTALS

A.

Prepare and bind in a 3-ring binder of commercial quality, with durable and cleanable
plastic covers. Label binding edge of binder with project name, location, project
specification number and contents.

Format:

1. Size: 8-1/2" x 11"; punch sheets for standard 3-ring binder. Fold larger
sheets to fit into binders.
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1.04

2. Cover: Identify binder with typed or printed title “WARRANTIES,” title of
Project and Contractor's name.

TIME OF SUBMITTALS

A. For equipment or component parts of equipment put into service during construction:
Submit documents within ten (10) days after inspection and acceptance. Otherwise,
make submittals as specified in Specification Section 01 70 00.

B. For items whose acceptance is delayed materially beyond date of Substantial
Completion, provide updated submittal within ten (10) days after acceptance, listing
date of acceptance as start of warranty period.

END OF SECTION

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Revision 0, Issued for Proposal — 3/7/11

0174 00-2

Issued for Construction - 6/30/11



PART 1 -

SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT

GENERAL

1.1 DESCRIPTION

A. The Laboratory has established that this Project shall include proactive measures for waste
management participation by all parties to the contract.

1. The purpose of this program is to ensure that during the course of the Project all diligent
means are employed to pursue practical and economically feasible waste management and
recycling options.

2. Upon award, each subcontractor shall be required to furnish documentation from suppliers
or manufacturers regarding waste management and recycling options for those products and
procedures furnished.

3. Waste disposal to landfills shall be minimized.

Definitions:

1. Waste: Any material that has reached the end of its intended use. Waste includes
salvageable, returnable, recyclable and reusable construction materials that would otherwise
be discarded or destroyed.

2. Construction waste: Solid wastes including, but not limited to, building materials, packaging
materials, debris and trash resulting from construction operations.

3. Disposal: Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

4. Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

5. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in
another facility.

6. Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the work.

7. Hazardous waste: Any material or byproduct of construction that is regulated by the
Environmental Protection Agency and that may not be disposed in any landfill or other
waste end-source without adherence to applicable laws.

8. Trash: Any product or material unable to be returned, reused, recycled or salvaged.

9. Landfill: Any public or private business involved in the practice of trash disposal.

10. Waste Management Plan: A Project-related plan for the collection, transportation, and

disposal of the waste generated at the construction site.

1.2 PERFORMANCE REQUIREMENTS

A.

B.

A.

B.

General: Develop waste management plan that results in end-of-Project rates for
salvage/recycling of a minimum of 75 percent by weight of total waste generated by the Work.

Salvage/Recycle: Laboratory’s goal is to salvage and recycle as much nonhazardous demolition
and construction waste as possible including the following materials:

1.3 SUBMITTALS

Project Information:

1.

Construction Waste Management Plan.

Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit
copies of report. Include separate report for demolition and construction waste. Include the
following information:

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

017419-1

Issued for Construction - 6/30/11



Material category.

Total quantity of waste in tons.

Quantity of waste salvaged, both estimated and actual in tons.
Quantity of waste recycled, both estimated and actual in tons.

e

Waste Reduction Calculations: Before request for Substantial Completion, submit copies of
calculated end of Project rates for salvage, recycling, and disposal as a percentage of total waste
generated by the Work.

Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and
invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and
invoices.

LEED Submittal: LEED letter template for Credit MR 2.1 and 2.2, signed by Contractor,
tabulating total waste material, quantities diverted and means by which it is diverted, and
statement that requirements for the credit have been met.

Qualification Data: For refrigerant recovery technician.

Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.

1.4 QUALITY ASSURANCE

A.

B.

Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification
program.

Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

Waste Management Conference: Environmental Project Manager shall conduct conference at

Project site to review methods and procedures related to waste management including but not

limited to, the following:

1. Review and discuss Waste Management Plan.

2. Review requirements for documenting quantities of each type of waste and its disposition.

3. Review and finalize procedures for materials separation and verify availability of containers
and bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling and disposal
facilities.

5. Review waste management requirements for each trade.

1.5 CONSTRUCTION WASTE MANAGEMENT PLAN

A.

General: Develop plan consisting of waste identification, waste reduction work plan, and
cost/revenue analysis. Include separate sections in plan for demolition and construction waste.
Indicate quantities by weight or volume, but use same units of measure throughout waste
management plan.

Waste Identification: Indicate anticipated types and quantities of demolition, land-clearing, and
construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.
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C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled,
or disposed in landfill or incinerator. Include points of waste generation, total quantity of each
type of waste, quantity for each means of recovery, and handling and transportation procedures.

1.

2.

Salvaged Materials for Reuse: For materials that will be salvaged and reused in this Project,
describe methods for preparing salvaged materials before incorporation into the Work.
Salvaged Materials for Sale: For materials that will be sold to individuals and
organizations, include list of their names, addresses, and telephone number.

Salvaged Materials for Donation: For materials that will be donated to individuals and
organizations, include list of their names, addresses, and telephone numbers.

Recycled Materials: Assign recycling to recycling subcontractor, or list local receivers and
processors, and type of recycled materials each will accept. Include names, addresses, and
telephone numbers.

Disposed Materials: Indicate how and where materials will be disposed of. Include name,
address, and telephone number of each landfill and incinerator facility. List hazardous
material waste and disposal separately.

Handling and Transportation Procedures: Include method that will be used for separating
recyclable waste including sizes of containers, container labeling, and designated location
on Project site where materials separation will be located.

D. Waste Management Plan shall include locations of sorting and waste storage facilities on Site
Plan of project.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1 CONSTRUCTION WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Implement waste management plan as approved by Laboratory. Provide handling, containers,
storage, signage, transportation, and other items as required to implement waste management
plan during the entire duration of the Contract. Comply with the following procedures:

1.

2.
3.

v

Define specific areas to facilitate separation of materials for recycling, salvage, reuse or
return.

Separate construction waste by type at Project site to the maximum extent practical.
Recycle and waste bin areas are to be maintained in an orderly manner and clearly marked
to avoid contamination of materials. Inspect containers and bins weekly for contamination
and remove contaminated materials if found.

Do not mix recyclable materials.

Stockpile processed materials on site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
Store materials away from construction area. Do not store within drip line of remaining
trees.

Store components off the ground and protect from weather.

Remove construction waste off Laboratory’s property and transport to appropriate receiver
OI Processor.

B. Hazardous Wastes: Store in secure areas and comply with the following:

1.

Hazardous wastes shall be separated, stored and disposed of in accordance with local and

EPA regulations and additional criteria listed below:

a. Building products manufactured with PVC or containing chlorinated compounds shall
not be incinerated.

b. Disposal of fluorescent tubes to open containers is not permitted.

C. Unused fertilizers shall not be co-mingled with construction waste.
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3.2

33

34

Training: Train workers, subcontractors, and suppliers on proper waste management procedures,

as appropriate for the Work occurring at Project site.

1. Distribute waste management plan to everyone concerned within seven days of submittal
return.

2. Distribute waste management plan to entities when they first begin work on site. Review
plan procedures and locations established for salvage, recycling, and disposal.

Site Access and Temporary Controls: Conduct waste management operations to ensure

minimum interference with roads, streets, walks, walkways, and other adjacent occupied and

used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that are
to salvaged, recycled, reused, donated, and sold.

2. Comply with environmental controls specified in Division 01 Section 01 50 00 Temporary
Facilities, Construction Controls and Facilities.

Submit “Waste Reduction Progress Reports” each month as part of Application For Payment.
a. Materials identified in the Report shall be reported by weight.
b.  Where weight is not applicable, Contractor shall report materials by units applicable to
material recipient.
c. Procure receipts or other validation of waste management procedures and include them
as part of the submittal.

SALVAGING DEMOLITION WASTE

A.

Salvaged Items for Reuse in the Work:

Clean Salvaged items.

Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until installation.

Protect items from damage during transport and storage.

Install salvaged items to comply with installation requirements for new materials and
equipment. Provide connections, supports, and miscellaneous materials necessary to make
items functional for use indicated.

M

Salvaged Items for Laboratory’s Use:

Clean Salvaged items.

Pack or create items after cleaning. Identify contents of containers.

Store items in a secure area until delivery to Laboratory.

Transport items to Laboratory’s storage area [on-site] [off-site] [designated by Laboratory].
Protect items from damage during transport and storage.

Al

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

A. General: Recycle paper and beverage containers used by on-site workers.
B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for
recycling waste materials shall accrue to Contractor.
DISPOSAL OF WASTE
A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove
waste materials from Project site and legally dispose of them in a landfill for incinerator
acceptable to authorities having jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and
areas.
B. Burning: Do not burn waste materials on site.
C. Disposal: Transport waste materials off Laboratory’s property and legally dispose of them.
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END OF SECTION
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SECTION 01 81 21
INDOOR AIR QUALITY MANAGEMENT (IAQ) DURING CONSTRUCTION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements governing protection of indoor air
quality (IAQ), absorbent materials, and mechanical system from contamination during
construction and building flush out.

1.2 DESCRIPTION, GENERAL

A. TAQ Management During Construction: Minimize contaminants generated during construction.
Methods to include, but not limited to:
1. Practices which minimize the amount of dust generated.
2. Reduction of solvent fumes and volatile organic compound (VOC) emissions.
3. Maintaining good housekeeping practices including sweeping and periodic dust and debris
removal.
4. No visible haze in the air.

1.3 SUBMITTALS

A. Project Information:
1. Construction IAQ Management Plan.

B. LEED Information:
1. LEED Credit EQ 3.1, Construction IAQ Management Plan During Construction:
2. Construction IAQ Management Plan.
3. Detailed photo log of implemented IAQ practices

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 CONSTRUCTION IAQ MANAGEMENT

A. Construction IAQ Management Plan. General IAQ Plan requirements during construction shall
include:
1. Compliance with “SMACNA Guidelines for Occupied Buildings Under Construction, 2"
Edition 2007, ANSI/SMACNA 008-2008 (Chapter 3).”
2. Provide solid physical barriers to isolate areas of construction. Securely attach and seal at
floor and structure above.
Schedule adequate time for product installation.
Maintain negative pressure in construction area.
Do not recirculate air prior to occupancy.
Seal return air ducts and use direct exhaust to outside.
Factory age sheet goods.
Comply with manufacturer’s instructions for appropriate drying times.
Protect installed absorbent materials with recycled or recyclable materials.

B. The IAQ Plan shall meet or exceed the five SMACNA requirements and shall include the
following measures:
1. HVAC Protection.

O RN R W
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Source Control.
Pathway Interruption.
Housekeeping.
Scheduling.

C. HVAC Protection:

1.

Protect air handling and distribution equipment, and air supply and return ducting during
construction.

Adequately cover and protect exposed air inlets and outlets, openings, grilles, ducts,
plenums, as required to prevent water, moisture, and other contaminant intrusion.

Apply protection immediately after installation of equipment and ducting.

Ducting runs that require more than a single day to install shall be protected at the end of
each day’s Work.

During dust producing activities, (e.g., drywall installation and finishing), turn the
ventilation system off, and protect HVAC supply and return openings from dust infiltration.
Provide temporary ventilation as required.

If permanently installed air handlers are used during construction, temporary filtration
media with minimum efficiency reporting value (MERV) of 8 must be used at each return
air grille, as determined by ASHRAE Standard 52.2, latest edition. Remove temporary
filtration media and replace all filtration media immediately prior to occupancy.

D. Source Control:

1.

2.

e

Protect stored on-site or installed absorptive or porous materials such as batt insulation and

drywall from exposure to moisture.

Do not use wet, damaged porous materials in the building. Materials with evidence of

moisture damage, including stains, are not acceptable, including both stored and installed

materials. Immediately remove them from the site and properly dispose.

Preconditioning:

a. Prior to delivery to the construction site allow products that have odors and significant
volatile organic compound (VOC) emissions to off-gas in dry, well ventilated space for
14 calendar days to allow for reasonable dissipation of odors and emissions.

b. Condition products, without containers and packaging, to maximize off-gassing of
VOCs.

c. Condition products in a ventilated warehouse or other building. Provide a temperature
range of 60 degrees F minimum to 90 degrees F maximum continuously during the
ventilation period.

d. Do not ventilate within limits of Work unless otherwise accepted by Architect.

e. Comply with substitution requirements for consideration of other locations.

Take special care to prevent accumulation of moisture on installed materials and within

packaging during delivery, storage, and handling to prevent development of molds and

mildew, including materials with moisture stains.

Replace moldy materials with new, undamaged materials.

Provide sufficient ventilation, air circulation and air changes to dissipate excess humidity

when present.

E. Pathway Interruption:

1.
2.

3.

All openings within the designated work area shall be sealed.

Adequate exhaust ventilation equipment shall be installed to maintain a negative pressure
differential between the work area and adjacent areas of the building.

Ventilation units shall be exhausted to the outside of the building.

F. Housekeeping:

1.

2.

Provide temporary ventilation during construction to minimize accumulation of dust fumes,
vapors, or gases in the building.

Continuously ventilate during and after installation of materials that emit VOCs until
emissions dissipate:
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a. Period after installation shall be sufficient to dissipate odors and elevated levels of
VOCs. Where no specific period is stated in these Specifications, a period of 72 hours
shall be used.

Ventilate areas directly to outside, do not ventilate to other enclosed spaces.

c. If continuous ventilation is not possible via the building’s HVAC system(s), then
ventilate via open windows and temporary fans that sufficiently provide no less than
three air changes per hour.

Suppress dust with wetting agents or sweeping compounds.

Clean-up dust using a wet rag or damp mop.

Increase the cleaning frequency when dust build-up is noted.

Remove spills or excess applications of solvent-containing products as soon as possible.

Remove accumulated water and keep work areas as dry as possible.

Store volatile liquid containers closed when the container is inside of the building and not in

use.

Keep volatile liquid containers closed when the container is inside of the building and not in

use.

Scheduling:

1.

Where odorous and/or high VOC-emitting products are applied on site, apply them before
installation of porous and fibrous materials. Where this is not possible, protect porous
materials with polyethylene vapor retarders.

Insure that wet applied interior finish materials, such as paints, adhesives, sealants, coatings,
finishes, and spray-applied materials, such as structural fireproofing, are properly and fully
cured before installing other finish materials over them.

Install carpets and furnishings after all other interior finish materials have been applied and
fully cured.

Provide adequate ventilation of packaged dry products prior to installation. Remove from
packaging and ventilate in a secure, dry, well-ventilated space free from strong contaminant
sources and residues.

Complete interior finish material installation no less than 14 days prior to Substantial
Completion to allow for building flush-out and testing prior to occupancy.

END OF SECTION
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SECTION 01 81 22
INDOOR AIR QUALITY PROTECTION BEFORE OCCUPANCY

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section includes administrative and procedural requirements governing building flushout
procedures.

DESCRIPTION, GENERAL

A. Minimize indoor pollutant concentrations to required levels prior to occupancy by building
flush out and/or baseline testing of targeted pollutants.

SUBMITTALS

A. LEED Information:
1. Submit narrative from responsible parties indicating that building flush out procedures were
satisfactorily executed.

B. Closeout Submittals:
1. Submit testing laboratories report indicating that Baseline Indoor Air Testing has been
satisfactorily completed.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

31

3.2

BUILDING FLUSHOUT

A. Contractor to propose one of the options below to the Laboratory for approval:

B. LEED Credit EQ 3.2, Construction IAQ Management Plan, Before Occupancy - Flushout:
1. Option 1:
a. After construction ends, prior to occupancy and with all interior finishes installed,
perform a building flush-out by supplying a total volume of 14000 cu. ft. of outdoor air
per sq. ft. of floor area while maintaining an internal temperature of at least 60 deg F
and a relative humidity of no higher than 60 percent.
2. Option 2:
a. If occupancy is desired prior to flush-out completion, the space may be occupied
following delivery of a minimum of 3500 cu. Ft. of outdoor air per sq. ft. of floor area
to the space. Once a space is occupied, it shall be ventilated at a minimum rate of 0.30
cfm per sq. ft. of outside air or the design minimum outside air rate determined in EQ
Prerequisite 1, whichever is greater. During each day of the flush-out period,
ventilation shall begin a minimum of three hours prior to occupancy and continue
during occupancy. These conditions shall be maintained until a total of 14000 cu.
ft./sq. ft. of outside air has been delivered to the space.

BASELINE TIAQ TESTING

A. LEED Credit EQ 3.2, Construction IAQ Management Plan, Before Occupancy - Baseline IAQ
Testing:
1. Air Quality Testing:
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Conduct baseline indoor air quality testing, after construction ends and prior to
occupancy, using testing protocols consistent with the EPA’s “Compendium of
Methods for the Determination of Air Pollutants in Indoor Air,” and as additionally
detailed in the USGBC’s “LEED Reference Guide.”

Demonstrate that the contaminant maximum concentrations listed below are not

exceeded:

1) Formaldehyde: 50 ppb.

2) Particulates (PM10): 50 micrograms/cu. m.

3) Total Volatile Organic Compounds (TVOC): 500 micrograms/cu. m.

4) 4-Phenylcyclohexene (4-PH): 6.5 micrograms/cu. m.

5) Carbon Monoxide: 9 ppm and no greater than 2 ppm above outdoor levels.

For each sampling point where the maximum concentration limits are exceeded,

conduct additional flush out with outside air and retest the specific parameter(s)

exceeded to indicate the requirements are achieved. Repeat procedure until all
requirements have been met. When retesting noncomplying building areas, take
samples from same locations as in the first test.

Air sample testing shall be conducted as follows:

1) All measurements shall be conducted prior to occupancy but during normal
occupied hours and with building ventilation system starting at the normal daily
start time and operated at the minimum outside air flow rate for the occupied mode
throughout the duration of the air testing.

2) Building shall have all interior finishes installed including, but not limited to,
millwork, doors, paint, carpet, and acoustic tiles. Nonfixed furnishings such as
workstations and partitions are encouraged, but not required, to be in place for the
testing.

3) Number of sampling locations will vary depending on the size of building and
number of ventilation systems. For each portion of building served by a separate
ventilation system, the number of sampling points shall not be less than one per
25,000 sq. ft. or for each contiguous floor area, whichever is larger, and shall
include areas with the least ventilation and greatest presumed source strength.

4) Air samples shall be collected between 3 and 6 feet from the floor to represent the
breathing zone of occupants, and over a minimum four hour period.

END OF SECTION
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SECTION 01 91 00
COMMISSIONING

PART 1 - GENERAL

1.1

1.2

SECTION INCLUDES

A. Description

B. Coordination

C. Commissioning Process

D. Related Work

E. Responsibilities

F. Definitions

G. Systems to be Commissioned

H. Test Equipment

L Meetings

I Reporting

K. Submittals

L. Startup, Prefunctional Checklists and Initial Checkout

M. Functional Performance Testing

N. Documentation, Non-Conformance and Approval of Tests

0. Operation and Maintenance (O & M) Manuals

p. Training of Owner Personnel

Q. Deferred Testing

R. Written Work Products

DESCRIPTION

A. Commissioning. Commissioning is a systematic process of ensuring that all building systems
perform interactively according to the design intent and the Owner’s operational needs. The
commissioning process shall encompass and coordinate the traditionally separate functions of
system documentation, equipment startup, control system calibration, testing and balancing,
performance testing and training.

B. Commissioning during the construction phase is intended to achieve the following specific
objectives according to the Contract Documents:

1. Verify that applicable equipment and systems are installed according to the
manufacturer’s recommendations and to industry accepted minimum standards and that
they receive adequate operational checkout by installing contractors.

2. Verify and document proper performance of equipment and systems.

3. Verify that O&M documentation left on site is complete.

4. Verify that the Owner’s operating personnel are adequately trained.

C. The commissioning process does not take away from or reduce the responsibility of the system
designers or installing contractors to provide a finished and fully functioning product.
D. Abbreviations. The following are common abbreviations used in the Specifications and in the

Commissioning Plan.

A/E Architect and Design Engineers GC General Contractor (prime)

CA Commissioning Authority MC Mechanical Contractor

CC Controls Contractor PC Prefunctional Checklist

Cx Commissioning PM Project Manager (of the Owner)
CxPlan  Commissioning Plan Document Subs Subcontractors to General
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EC Electrical Contractor TAB Test and Balance Contractor
FPT Functional Performance Test

1.3 COORDINATION

A.

Commissioning Team. The members of the commissioning team consist of the Commissioning
authority (CA), the Project Manager (PM), the General Contractor (GC or Contractor), the
Architect and Design Engineers, the Mechanical Contractor (MC), the Electrical Contractor (EC),
the TAB representative, the Controls Contractor (CC), any other installing subcontractors or
suppliers of equipment. If known, the Owner’s building or plant Operator/Engineer is also a
member of the commissioning team.

Scheduling. The CA will work with the GC to establish protocols to schedule the commissioning
activities. The CA will provide sufficient notice to the GC for scheduling commissioning
activities. The GC will integrate all commissioning activities into the master schedule. All parties
will address scheduling problems and make necessary notifications in a timely manner in order to
expedite the commissioning process.

1. The CA will provide the initial schedule of primary commissioning events at the
commissioning scoping meeting. The Commissioning Plan—Construction Phase
provides a format for this schedule. As construction progresses, more detailed schedules
are developed by the CA. The Commissioning Plan also provides a format for detailed
schedules.

1.4 COMMISSIONING PROCESS

A.

Commissioning Plan. The commissioning plan provides guidance in the execution of the
commissioning process. The CA will issue a preliminary Cx Plan, prior to the initial
commissioning scoping meeting. After the initial commissioning scoping meeting, the CA will
update the plan, which is then considered the “final” plan, though it will continue to evolve and
expand as the project progresses. The Specifications will take precedence over the Commissioning
Plan.

Commissioning Process. The following narrative provides a brief overview of the typical
commissioning tasks during construction and the general order in which they occur.

1. Commissioning during construction begins with a scoping meeting conducted by the CA
where the commissioning process is reviewed with the commissioning team members.

2. Additional meetings will be required throughout construction, scheduled by the CA with
necessary parties attending, to plan, scope, coordinate, schedule future activities and
resolve problems.

3. Equipment documentation is submitted to the CA during normal submittals, including
detailed start-up procedures.

4. The CA works with the Subs in developing startup plans and startup documentation
formats, including providing the Subs with prefunctional checklists to be completed,
during the startup process.

5. In general, the checkout and performance verification proceeds from simple to complex;
from component level to equipment to systems and intersystem levels with prefunctional
checklists being completed before functional testing.

6. The Subs, under their own direction, execute and document the prefunctional checklists
and perform startup and initial checkout. The CA documents that the checklists and
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startup were completed according to the approved plans. This may include the CA
witnessing start-up of selected equipment.

7. The CA develops specific equipment and system functional performance test procedures.
The Subs review the procedures.

8. The procedures are executed by the Subs, under the direction of, and documented by the
CA.
9. Items of non-compliance in material, installation or setup are corrected at the Subs’

expense and the system retested.
10. The CA reviews the O&M documentation for completeness.

11. The CA reviews, pre-approves and coordinates the training provided by the Subs and
verifies that it was completed.

12. Deferred testing is conducted, as specified or required.

1.5 RELATED WORK

A.

Specific commissioning requirements are given in the following sections of these specifications.
All of the following sections apply to the Work of this section.

1. Section 20 05 00 — Mechanical General: Alerts the mechanical contractor to Cx
responsibilities in 22 90 00 and 23 90 00.
2. Section 22 90 00 and 23 90 00 — Mechanical Cx: Describes the Cx responsibilities of the

mechanical, controls and TAB contractors, and the prefunctional testing and startup
responsibilities of each.

3. Section 26 00 10 — Electrical General: Alerts the Electrical Contractor of Cx
responsibilities in 26 90 00.

4. Section 26 90 00 — Electrical Cx: Describes the Cx responsibilities of the Electrical
Contractor.

1.6 RESPONSIBILITIES

A.

The responsibilities of various parties in the commissioning process are provided in this section.
The responsibilities of the Mechanical Contractor, TAB and Controls Contractor are in Division
22 and 23, and those of the Electrical Contractor in Division 26. It is noted that the services for
the Project Manager, Architect, Mechanical and Electrical Engineers, and Commissioning
Authority are not provided for in this contract. That is, the Contractor is not responsible for
providing their services. Their responsibilities are listed here to clarify the commissioning
process.

All Parties:
1. Follow the Commissioning Plan.
2. Attend commissioning scoping meeting and additional meetings, as necessary.
Architect:
1. Manage the CA contract.
Attend the commissioning scoping meeting and selected commissioning team meetings.
3. Perform normal submittal review, construction observation, record drawing preparation,

O&M manual preparation, etc., as contracted.
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4.
5

6.

Provide any design narrative documentation requested by the CA.

Coordinate resolution of system deficiencies identified during commissioning, according
to the contract documents.

Review and approve the O&M manuals.

Mechanical and Electrical Engineers:

1.

2.

4.

S.

Perform normal submittal review, construction observation, record drawing preparation,
etc., as contracted.

Provide any design narrative and sequences documentation requested by the CA. The
designers shall assist (along with the contractors) in clarifying the operation and control
of commissioned equipment in areas where the specifications, control drawings or
equipment documentation is not sufficient for writing detailed testing procedures.

Attend commissioning scoping meetings and other selected commissioning team
meetings.

Participate in the resolution of system deficiencies identified during commissioning,
according to the contract documents.

Review and approve the O&M manuals.

Commissioning Authority (CA):

1.

The primary role of the CA is to develop and coordinate the execution of a testing plan,
observe and document performance—that systems are functioning in accordance with the
design intent and in accordance with the Contract Documents. The CA may assist with
problem-solving non-conformance or deficiencies, but ultimately that responsibility
resides with the General Contractor and the A/E. The Contractors will provide all tools
or the use of tools to start, check-out and functionally test equipment and systems.

Construction and Acceptance Phase:

a. Coordinates and directs the commissioning activities in a logical, sequential and
efficient manner using consistent protocols and forms, centralized
documentation, clear and regular communications and consultations with all
necessary parties, frequently updated timelines and schedules and technical

expertise.

b. Coordinate the commissioning work and with the GC to ensure that
commissioning activities are being scheduled into the master schedule.

c. Develop a Commissioning Plan.

d. Plan and conduct a commissioning scoping meeting and other commissioning
meetings.

e. Request and review additional information required to perform commissioning
tasks, including O&M materials, Contractor start-up and checkout procedures.

f. Before startup, gather and review the current control sequences and interlocks

and work with contractors and design engineers until sufficient clarity has been
obtained, in writing, to be able to write detailed testing procedures.

g. Review and approve normal Contractor submittals applicable to systems being
commissioned for compliance with commissioning needs, concurrent with the
A/E reviews.

h. Write and distribute prefunctional tests and checklists.

i Develop an enhanced start-up and initial systems checkout plan with Subs.

J- Approve prefunctional tests and checklist completion by reviewing
prefunctional checklist reports and by selected site observation and spot
checking.

k. Approve systems startup by reviewing start-up reports and by selected site
observation.
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L Witness air and water systems balancing by spot checking after reviewing
completed reports.

m. With necessary assistance and review from installing contractors, write the
functional performance test procedures for equipment and systems. This may
include energy management control system trending or manual functional

testing.

n. Analyze any functional performance trend logs and monitoring data to verify
performance.

0. Coordinate, witness and approve manual functional performance tests performed

by installing contractors. Coordinate retesting as necessary until satisfactory
performance is achieved. Witness performance of functional test procedures,
executed by the contractors.

Maintain a master deficiency and resolution log and a separate testing record.
Oversee and approve the training of the Owner’s operating personnel.

Compile and maintain a commissioning record and building systems book(s).
Review and approve the preparation of the O&M manuals.

Provide a final commissioning report.

o o» oo

3. Warranty Period:

a. Coordinate and supervise required seasonal or deferred testing and deficiency
corrections.

b. Return to the site at 10 months into the 12-month warranty period and review
with facility staff the current building operation and the condition of outstanding
issues related to the original and seasonal commissioning. Also interview
facility staff and identify problems or concerns they have operating the building
as originally intended. Make suggestions for improvements and for recording
these changes in the O&M manuals. Identify areas that may come under
warranty or under the original construction contract.

Owner’s Project Manager (PM):

1. Construction and Acceptance Phase:
a. Manage the contract of the A/E and of the GC.
b. Arrange for facility operating and maintenance personnel to attend various field

commissioning activities and field training sessions according to the
Commissioning Plan.

c. Provide final approval for the completion of the commissioning work.
2. Warranty Period
a. Ensure that any seasonal or deferred testing and any deficiency issues are
addressed.

General Contractor (GC):
1. Construction and Acceptance Phase:
a. Facilitate the coordination of the commissioning work by the CA and ensure that

commissioning activities are being scheduled into the master schedule.
Include the cost of commissioning in the total contract price.

c. In each purchase order or subcontract written, include requirements for
submittal data, O&M data, commissioning tasks and training.
d. Ensure that all Subs execute their commissioning responsibilities according to

the Contract Documents and schedule.
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1.7 DEFINITIONS

A.

e. When necessary, observe and witness prefunctional checklists, startup and
functional testing of selected equipment.

f. Review commissioning progress and deficiency reports.

Coordinate the resolution of non-compliance identified in all phases of
commissioning. The General Contractor shall withhold payments to
subcontractors as required to ensure that all deficiencies are corrected.

h. A representative shall attend a commissioning scoping meeting and other
necessary meetings scheduled by the CA to facilitate the Cx process.

1. Coordinate the training of Owner personnel.

J- Prepare O&M manuals, according to the Contract Documents, including
clarifying and updating the original sequences of operation to as-built
conditions.

2. Warranty Period:

a. Ensure that Subs execute seasonal or deferred functional performance testing,
witnessed by the CA, according to the specifications.

b. Ensure that Subs correct deficiencies and make necessary adjustments to O&M
manuals and as-built drawings for applicable issues identified in any seasonal
testing.

Equipment Suppliers:

1. Provide all requested submittal data, including detailed start-up procedures and specific
responsibilities of the Owner to keep warranties in force.

2. Assist in equipment testing per agreements with Subs.

3. Include all special tools and instruments (only available from vendor, specific to a piece
of equipment) required for testing equipment according to these Contract Documents in
the base bid price to the Contractor.

4. Through the contractors they supply products to, analyze specified products and verify
that the designer has specified the newest, most updated equipment reasonable for this
project’s scope and budget.

5. Provide information requested by CA regarding equipment sequence of operation and
testing procedures.

6. Review test procedures for equipment installed by factory representatives.

Acceptance Phase - Phase of construction after startup and initial checkout when functional

performance tests, O&M documentation review and training occurs.

Approval - Acceptance that a piece of equipment or system has been properly installed and is
functioning in the tested modes according to the Contract Documents.

Architect/Engineer (A/E) - The prime consultant (Architect) and sub-consultants who comprise
the design team, generally the Mechanical Engineer and the Electrical Engineer.

Basis of Design - The basis of design is the primary thought processes and assumptions behind
design decisions that were made to meet the design intent.
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Commissioning Authority (CA) - The CA directs and coordinates the day-to-day commissioning
activities.

Commissioning Plan - An overall plan, developed after bidding, that provides the structure,
schedule and coordination planning for the commissioning process.

Contract Documents - The documents binding on parties involved in the construction of this
project (drawings, specifications, change orders, amendments, contracts, Cx Plan, etc.).

Contractor - The General Contractor or authorized representative.
Control system - The central building energy management control system.
Deferred Functional Tests - FTs that are performed later, after substantial completion, due to

partial occupancy, equipment, seasonal requirements, design or other site conditions that disallow
the test from being performed.

Deficiency - A condition in the installation or function of a component, piece of equipment or
system that is not in compliance with the Contract Documents (that is, does not perform properly
or is not complying with the design intent).

Factory Testing - Testing of equipment on-site or at the factory by factory personnel with an
Owner’s representative present.

Functional Performance Test (FT) - Test of the dynamic function and operation of equipment and
systems using manual (direct observation) or monitoring methods. Functional testing is the
dynamic testing of systems (rather than just components) under full operation (e.g., the chiller
pump is tested interactively with the chiller functions to see if the pump ramps up and down to
maintain the differential pressure setpoint). Systems are tested under various modes, such as
during low cooling or heating loads, high loads, component failures, unoccupied, varying outside
air temperatures, fire alarm, power failure, etc. The systems are run through all the control
system’s sequences of operation and components are verified to be responding as the sequences
state. Traditional air or water test and balancing (TAB) is not functional testing, in the
commissioning sense of the word. TABs primary work is setting up the system flows and
pressures as specified, while functional testing is verifying that which has already been set up. The
commissioning authority develops the functional test procedures in a sequential written form,
coordinates, oversees and documents the actual testing, which is usually performed by the
installing contractor or vendor. FTs are performed after prefunctional checklists and startup are
complete.

General Contractor (GC) - The Prime Contractor for this project. Generally refers to all the GC’s
subcontractors as well. Also referred to as the Contractor, in some contexts.

Indirect Indicators - Indicators of a response or condition, such as a reading from a control system
screen reporting a damper to be 100% closed.

Manual Test - Using hand-held instruments, immediate control system readouts or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the “observation”).

Monitoring - The recording of parameters (flow, current, status, pressure, etc.) of equipment
operation using dataloggers or the trending capabilities of control systems.

Non-Compliance - see Deficiency.

Non-Conformance - see Deficiency.
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AA.

BB.

CC.

DD.

EE.

GG.

HH.

Over-written Value - Writing over a sensor value in the control system to see the response of a
system (e.g., changing the outside air temperature value from 50°F to 75°F to verify economizer
operation). See also “Simulated Signal.”

Prefunctional Checklist (PC) - A list of items to inspect and elementary component tests to
conduct to verify proper installation of equipment, provided by the CA to the Sub. Prefunctional
checklists are primarily static inspections and procedures to prepare the equipment or system for
initial operation (e.g., belt tension, oil levels OK, labels affixed, gages in place, sensors calibrated,
etc.). However, some prefunctional checklist items entail simple testing of the function of a
component, a piece of equipment or system (such as measuring the voltage imbalance on a three-
phase pump motor of a chiller system). The word prefunctional refers to before functional testing.
Prefunctional checklists augment and are combined with the manufacturer’s start-up checklist.
Even without a commissioning process, contractors typically perform some, if not many, of the
prefunctional checklist items a commissioning authority will recommend. However, few
contractors document in writing the execution of these checklist items. Therefore, for most
equipment, the contractors execute the checklists on their own. The commissioning authority only
requires that the procedures be documented in writing, and does not witness much of the
prefunctional checklisting, except for larger or more critical pieces of equipment.

Project Manager (PM) - The contracting and managing authority for the Owner over the design
and/or construction of the project; a staff position.

Sampling - Functionally testing only a fraction of the total number of identical or near identical
pieces of equipment.

Seasonal Performance Tests - FT that are deferred until the system(s) will experience conditions
closer to their design conditions.

Simulated Condition - Condition that is created for the purpose of testing the response of a system
(e.g., applying a hair blower to a space sensor to see the response in a VAV box).

Simulated Signal - Disconnecting a sensor and using a signal generator to send an amperage,
resistance or pressure to the transducer and DDC system to simulate a sensor value.

Specifications - The construction specifications of the Contract Documents.

Startup - The initial starting or activating of dynamic equipment, including executing
prefunctional checklists.

Subs - The subcontractors to the GC who provide and install building components and systems.

Test Procedures - The step-by-step process that must be executed to fulfill the test requirements.
The test procedures are developed by the CA.

Test Requirements - Requirements specifying what modes and functions, etc., shall be tested. The
test requirements are not the detailed test procedures.

Trending - Monitoring using the building control system.
Vendor - Supplier of equipment.

Warranty Period - Warranty period for entire project, including equipment components. Warranty
begins at Substantial Completion and extends for at least one year, unless specifically noted
otherwise in the Contract Documents and accepted submittals.
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1.8

SYSTEMS TO BE COMMISSIONED

A. The following systems will be commissioned in this project.

1. Mechanical Systems:

SECPDOTVOBEoRFTIER SO A0 TS

Air handling units

Steam system (including condensate pumps)
Hot water system (including pumps and generators)
Chilled water system

Heat recovery systems

Clean steam system

Humidifiers

Blower coils

Fan coils

Duct mounted reheat coils

Exhaust fans

Computer Room air conditioning units
Pumps

VAV boxes

Lab air valve pressure controls / fume hood exhaust
Fire / smoke dampers

Unit heaters

Testing, adjusting, and balancing work
Booster pumps

Sump pumps

Building automation system

Variable speed drives

2. Plumbing Systems:
a. Domestic Hot Water System
3. Electrical Systems:
a. Switchboards
b. Generator and generator controls
c. Automatic transfer switches
d. Power monitors
e. Life / Safety interface
f. Lighting controls, including daylighting controls
4. Special Systems:
a. Security Access

PART 2 - PRODUCTS

2.1

TEST EQUIPMENT

A. All standard testing equipment required to perform startup and initial checkout, and required
functional performance testing shall be provided by the Division Contractor for the equipment
being tested. For example, the Mechanical Contractor of Division 22 and 23 shall ultimately be
responsible for all standard testing equipment for the HVAC system and controls system in
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Division 22 and 23, except for equipment specific to and used by TAB in their commissioning
responsibilities. Two-way radios shall be provided by the respective Division 22 and 23 or 26
Subcontractor.

Special equipment, tools and instruments (only available from vendor, specific to a piece of
equipment) required for testing equipment, according to these Contract Documents, shall be
included in the base bid price to the Contractor and left on site.

All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance with the tolerances specified in the Specifications. If not otherwise noted, the
following minimum requirements apply: Temperature sensors and digital thermometers shall have
a certified calibration within the past year to an accuracy of 0.5°F and a resolution of + or - 0.1°F.
Pressure sensors shall have an accuracy of + or - 2.0% of the value range being measured (not full
range of meter) and have been calibrated within the last year. All equipment shall be calibrated
according to the manufacturer’s recommended intervals and when dropped or damaged.
Calibration tags shall be affixed or certificates readily available.

PART 3 - EXECUTION

31 MEETINGS

A.

Scoping Meeting. The CA will schedule, plan and conduct a commissioning scoping meeting
with the entire commissioning team in attendance. Meeting minutes will be distributed to all
parties by the CA.

Miscellaneous Meetings. Other meetings will be planned and conducted by the CA as
construction progresses. These meetings will cover coordination, deficiency resolution and
planning issues with particular Subs. The CA will plan these meetings and will minimize
unnecessary time being spent by Subs. Meetings may be held monthly, until the final three
months of construction, when they may be held as frequently as one per week.

3.2 REPORTING

A.

The CA will regularly communicate with all members of the commissioning team, keeping them
apprised of commissioning progress and scheduling changes through memos, progress reports, etc.

Testing or review approvals and non-conformance and deficiency reports are made regularly with
the review and testing as described in later sections.

3.3 SUBMITTALS

A.

The CA will provide appropriate contractors with a specific request for the type of submittal
documentation the CA requires to facilitate the commissioning work. These requests will be
integrated into the normal submittal process and protocol of the construction team. At a
minimum, the request will include the manufacturer and model number, the manufacturer’s
printed installation and detailed start-up procedures, full sequences of operation, O&M data,
performance data, any performance test procedures, control drawings and details of Owner-
contracted tests. In addition, the installation and checkout materials that are actually shipped inside
the equipment and the actual field checkout sheet forms to be used by the factory or field
technicians shall be submitted to the Commissioning Authority. All documentation requested by
the CA will be included by the Subs in their O&M manual contributions.

The Commissioning Authority will review submittals related to the commissioned equipment for
conformance to the Contract Documents as it relates to the commissioning process, to the
functional performance of the equipment and adequacy for developing test procedures. This
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review is intended primarily to aid in the development of functional testing procedures and only
secondarily to verify compliance with equipment specifications.

The CA may request additional design narrative from the Controls Contractor, depending on the
completeness of the design intent documentation and sequences provided with the Specifications.

These submittals to the CA do not constitute compliance for O&M manual documentation. The
O&M manuals are the responsibility of the Contractor, though the CA will review and approve
them.

34 START-UP, PREFUNCTIONAL CHECKLISTS AND INITIAL CHECKOUT

A.

The following procedures apply to all equipment to be commissioned. Some systems that are not
comprised so much of actual dynamic machinery, e.g., electrical system power quality, may have
very simplified PCs and startup.

General. Prefunctional checklists are important to ensure that the equipment and systems are
hooked up and operational. It ensures that functional performance testing (in-depth system
checkout) may proceed without unnecessary delays. Each piece of equipment receives full
prefunctional checkout. No sampling strategies are used. The prefunctional testing for a given
system must be successfully completed prior to formal functional performance testing of
equipment or subsystems of the given system.

Start-up and Initial Checkout Plan. The CA shall assist the commissioning team members
responsible for startup of any equipment in developing detailed start-up plans for all equipment.
The primary role of the CA in this process is to ensure that there is written documentation that
each of the manufacturer-recommended procedures have been completed. Parties responsible for
prefunctional checklists and startup are identified in the commissioning scoping meeting and in
the checklist forms.

1. These checklists and tests are provided by the CA to the Contractor. The Contractor
determines which trade is responsible for executing and documenting each of the line
item tasks and notes that trade on the form. Each form will have more than one trade
responsible for its execution.

2. The Subcontractor responsible for the purchase of the equipment develops the full start-
up plan by combining (or adding to) the CAs checklists with the manufacturer’s detailed
start-up and checkout procedures from the O&M manual and the normally used field
checkout sheets. The plan will include checklists and procedures with specific boxes or
lines for recording and documenting the checking and inspections of each procedure and
a summary statement with a signature block at the end of the plan.

a. The full start-up plan could consist of something as simple as:
1) The CAs prefunctional checklists.
2) The manufacturer’s standard written start-up procedures copied from

the installation manuals with check boxes by each procedure and a
signature block added by hand at the end.

3) The manufacturer’s normally used field checkout sheets.
3. The Subcontractor submits the full startup plan to the CA for review and approval.
4. The CA reviews and approves the procedures and the format for documenting them,

noting any procedures that need to be added.
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Sensor and Actuator Calibration:

1. All field-installed temperature, relative humidity, CO, CO, and pressure sensors and
gages, and all actuators (dampers and valves) on all equipment shall be calibrated using
the methods described below. Alternate methods may be used, if approved by the Owner
beforehand. All test instruments shall have had a certified calibration within the last 12
months. Sensors installed in the unit at the factory with calibration certification provided,
need not be field calibrated.

2. All procedures used shall be fully documented on the prefunctional checklists or other
suitable forms, clearly referencing the procedures followed and written documentation of
initial, intermediate and final results.

Sensor Calibration Methods:

1. All Sensors. Verify that all sensor locations are appropriate and away from causes of
erratic operation. Verify that sensors with shielded cable are grounded only at one end.
For sensor pairs that are used to determine a temperature or pressure difference, make
sure they are reading within 0.2°F of each other for temperature and within a tolerance
equal to 2% of the reading, of each other, for pressure. Tolerances for critical
applications may be tighter.

2. Sensors Without Transmitters - Standard Application. Make a reading with a calibrated
test instrument within 6 inches of the site sensor. Verify that the sensor reading (via the
permanent thermostat, gage or building automation system (BAS)) is within the
tolerances in the table below of the instrument-measured value. If not, install offset in
BAS, calibrate or replace sensor.

3. Sensors With Transmitters - Standard Application. Disconnect sensor. Connect a signal
generator in place of sensor. Connect ammeter in series between transmitter and BAS
control panel. Using manufacturer’s resistance-temperature data, simulate minimum
desired temperature. Adjust transmitter potentiometer zero until 4 mA is read by the
ammeter. Repeat for the maximum temperature matching 20 mA to the potentiometer
span or maximum and verify at the BAS. Record all values and recalibrate controller as
necessary to conform with specified control ramps, reset schedules, proportional
relationship, reset relationship and P/I reaction. Reconnect sensor. Make a reading with
a calibrated test instrument within 6 inches of the site sensor. Verify that the sensor
reading (via the permanent thermostat, gage or building automation system (BAS)) is
within the tolerances in the table below of the instrument-measured value. If not, replace
sensor and repeat. For pressure sensors, perform a similar process with a suitable signal
generator.
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Tolerances, Standard Applications

Required Required
Sensor Tolerance (*) Sensor Tolerance (*)
Condenser water temps 0.4°F Flow rates, water 4% of design
Relative humidity 4% of design
WSHP wet bulb or dew point 2.0°F Barometric pressure 0.11in. of Hg
Outside air, space air, duct air temps 0.4°F
Watt hour, voltage & amperage 1% of design
Pressures, air, water and gas 3% of design
Flow rates, air 10% of design

Valve and Damper Stroke Setup and Check:

1. EMS Readout. For all valve and damper actuator positions checked, verify the actual
position against the BAS readout.

2. Set pumps or fans to normal operating mode. Command valve or damper closed, visually
verify that valve or damper is closed and adjust output zero signal as required. Command
valve or damper open, verify position is full open and adjust output signal as required.
Command valve or damper to a few intermediate positions. If actual valve or damper
position doesn’t reasonably correspond, replace actuator or add pilot positioner (for
pneumatics).

3. Closure of Isolation Control Valves (NC): Command the valve closed. Observe the valve
close. Remove power from the valve and verify that the valve stem and actuator position
do not change. Restore to normal. Command the valve open. Observe valve open.
Restore to normal.

4. Closure of Isolation Control Valves (NO): Command the valve open. Observe the valve
open. Remove power from the valve and verify that the valve stem and actuator position
do not change. Restore to normal. Command the valve closed. Observe valve closed.
Restore to normal.

Execution of Prefunctional Checklists and Startup:

1. Four weeks prior to startup, the Subs and vendors schedule startup and checkout with the
GC and CA. The performance of the prefunctional checklists, startup and checkout are
directed and executed by the Sub or vendor. When checking off prefunctional checklists,
signatures may be required of other Subs for verification of completion of their work.

2. The Subs and vendors shall execute startup and provide the CA with a signed and dated
copy of the completed start-up and prefunctional tests and checklists.

3. Only individuals that have direct knowledge and witnessed that a line item task on the
prefunctional checklist was actually performed shall initial or check that item off. It is
not acceptable for witnessing supervisors to fill out these forms.

Deficiencies, Non-Conformance and Approval in Checklists and Startup:

1. The Subs shall clearly list any outstanding items of the initial start-up and prefunctional
procedures that were not completed successfully, at the bottom of the procedures form or
on an attached sheet. The procedures form and any outstanding deficiencies are provided
to the CA within two days of test completion.

2. The CA reviews the report for approval. The CA shall work with the Subs and vendors
to correct and retest deficiencies or uncompleted items. The CA will involve the GC and
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others as necessary. The installing Subs or vendors shall correct all areas that are
deficient or incomplete in the checklists and tests in a timely manner, and shall notify the
CA as soon as outstanding items have been corrected and resubmit an updated start-up
report and a Statement of Correction on the original non-compliance report. When
satisfactorily completed, the CA recommends approval of the execution of the checklists
and startup of each system to the GC.

3.5 FUNCTIONAL PERFORMANCE TESTING

A.

B.

This sub-section applies to all commissioning functional testing for all divisions.

Objectives and Scope. The objective of functional performance testing is to demonstrate that each
system is operating according to the documented design intent and Contract Documents.
Functional testing facilitates bringing the systems from a state of substantial completion to full
dynamic operation. Additionally, during the testing process, areas of deficient performance are
identified and corrected, improving the operation and functioning of the systems.

1. In general, each system should be operated through all modes of operation (seasonal,
occupied, unoccupied, warm-up, cool-down, part- and full-load) where there is a
specified system response. Verifying each sequence in the sequences of operation is
required. Proper responses to such modes and conditions as power failure, freeze
condition, low oil pressure, no flow, equipment failure, etc., shall also be tested.

Development of Test Procedures. Before test procedures are written, the CA shall obtain all
requested documentation and a current list of change orders affecting equipment or systems,
including an updated points lists, program code, control sequences and parameters. The CA shall
develop specific test procedures and forms to verify and document proper operation of each piece
of equipment and system. Each Sub or vendor responsible to execute a test shall provide limited
assistance to the CA in developing the procedures review (answering questions about equipment,
operation, sequences, etc.). Prior to execution, the CA shall provide a copy of the test procedures
to the Sub(s) who shall review the tests for feasibility, safety, equipment and warranty protection.

1. The purpose of any given specific test is to verify and document compliance with the
stated criteria of acceptance given on the test form.
2. Representative test formats and examples (not designed for this facility) are found at the

end of Sections 22 90 00, 23 90 00 and 26 90 00. The test procedure forms developed by
the CA shall include (but not be limited to) the following information:

3. System and equipment or component name(s)

4. Equipment location and ID number

5 Unique test ID number and reference to unique prefunctional checklist and start-up
documentation ID numbers for the piece of equipment

6 Date

7. Project name

8 Participating parties

9. A copy of the specification section describing the test requirements

10. A copy of the specific sequence of operations or other specified parameters being verified

11. Formulas used in any calculations

12. Required pre-test field measurements

13. Instructions for setting up the test.

14. Special cautions, alarm limits, etc.

15. Specific step-by-step procedures to execute the test, in a clear, sequential and repeatable
format

16. Acceptance criteria of proper performance with a Yes/No check box to allow for clearly

marking whether or not proper performance of each part of the test was achieved.
17. A section for comments
18. Signatures and date block for the CA
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D.

Testing Requirements:

1.

To facilitate field testing, the controls contractor must be able to provide functional
access to the control system via the graphical user interface from a laptop. The laptop
will be operated by the controls contractor, and should be able to roam throughout the
project site while maintaining connectivity. Coordination with the building wired or
wireless network, or the provision of temporary wireless access points, will be required.
The intent of this requirement is for the controls contractor to be proximate to equipment
being tested.

Test Methods:

Functional performance testing and verification may be achieved by manual testing
(persons manipulate the equipment and observe performance) or by monitoring the
performance and analyzing the results using the control system’s trend log capabilities or
by stand-alone dataloggers. The CA will determine which method is most appropriate for
tests that do not have a method specified.

Simulated Conditions. Simulating conditions (not by an overwritten value) shall be
allowed, though timing the testing to experience actual conditions is encouraged
wherever practical.

Overwritten Values. Overwriting sensor values to simulate a condition, such as
overwriting the outside air temperature reading in a control system to be something other
than it really is, shall be allowed, but shall be used with caution and avoided when
possible. Such testing methods often can only test a part of a system, as the interactions
and responses of other systems will be erroneous or not applicable. Simulating a
condition is preferable. e.g., for the above case, by heating the outside air sensor with a
hair blower rather than overwriting the value or by altering the appropriate setpoint to see
the desired response. Before simulating conditions or overwriting values, sensors,
transducers and devices shall have been calibrated.

Simulated Signals. Using a signal generator that creates a simulated signal to test and
calibrate transducers and DDC constants is generally recommended over using the sensor
to act as the signal generator via simulated conditions or overwritten values.

Altering Setpoints. Rather than overwriting sensor values, and when simulating
conditions is difficult, altering setpoints to test a sequence is acceptable. For example, to
see the AC compressor lockout work at an outside air temperature below 55°F, when the
outside air temperature is above 55°F, temporarily change the lockout setpoint to be 2°F
above the current outside air temperature.

Indirect Indicators. Relying on indirect indicators for responses or performance shall be
allowed only after visually and directly verifying and documenting, over the range of the
tested parameters, that the indirect readings through the control system represent actual
conditions and responses. Much of this verification is completed during prefunctional
testing.

Setup. Each function and test shall be performed under conditions that simulate actual
conditions as close as is practically possible. The Sub executing the test shall provide all
necessary materials, system modifications, etc., to produce the necessary flows,
pressures, temperatures, etc., necessary to execute the test according to the specified
conditions. At completion of the test, the Sub shall return all affected building equipment
and systems, due to these temporary modifications, to their pre-test condition.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO15 Issued for Proposal — 3/7/11
019100-15

Issued for Construction - 6/30/11



Sampling.  Multiple identical pieces of non-life-safety or otherwise non-critical
equipment may be functionally tested using a sampling strategy. Significant application
differences and significant sequence of operation differences in otherwise identical
equipment invalidates their common identity. A small size or capacity difference alone
does not constitute a difference. It is noted that no sampling by Subs is allowed in
prefunctional checklist execution.

a. A common sampling strategy referenced in the Specifications as the “xx%
Sampling—yy% Failure Rule” is defined by the following example.

b. xx = the percent of the group of identical equipment to be included in each
sample.

c. yy = the percent of the sample that if failing, will require another sample to be
tested.

The example below describes a 10% Sampling—10% Failure Rule.

a. Randomly test at least 10% (xx) of each group of identical equipment. In no
case test less than three units in each group. This 10%, or three, constitute the
“first sample.”

b. If 10% (yy) of the units in the first sample fail the functional performance tests,
test another 10% of the group (the second sample).

c. If 10% of the units in the second sample fail, test all remaining units in the
whole group.

d. If at any point, frequent failures are occurring and testing is becoming more

troubleshooting than verification, the CA may stop the testing and require the
responsible Sub to perform and document a checkout of the remaining units
prior to continuing with functionally testing the remaining units.

Coordination and Scheduling. The Subs shall provide sufficient notice to the CA regarding their

completion schedule for the prefunctional checklists and startup of all equipment and systems.
The CA will schedule functional tests through the CM, GC and affected Subs. The CA shall
direct, witness and document the functional testing of all equipment and systems. The Subs shall
execute the tests.

1.

In general, functional testing is conducted after prefunctional testing and startup has been
satisfactorily completed. The control system is sufficiently tested and approved by the
CA before it is used for TAB or to verify performance of other components or systems.
The air balancing and water balancing is completed and debugged before functional
testing of air-related or water-related equipment or systems. Testing proceeds from
components to subsystems to systems. When the proper performance of all interacting
individual systems has been achieved, the interface or coordinated responses between
systems is checked.

3.6 DOCUMENTATION, NON-CONFORMANCE AND APPROVAL OF TESTS

A.

Documentation. The CA shall witness and document the results of all functional performance
tests using the specific procedural forms developed for that purpose. Prior to testing, these forms
are provided to the GC and Subs for review. The CA will include the filled out forms in the O&M

manuals.

Non-Conformance:

1.

The CA will record the results of the functional test on the procedure or test form. All
deficiencies or non-conformance issues shall be noted and reported on a standard non-
compliance form.
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6.

Corrections of minor deficiencies identified may be made during the tests at the
discretion of the CA. In such cases, the deficiency and resolution will be documented on
the procedure form.

Every effort will be made to expedite the testing process and minimize unnecessary
delays, while not compromising the integrity of the procedures. However, the CA will
not be pressured into overlooking deficient work or loosening acceptance criteria to
satisfy scheduling or cost issues, unless there is an overriding reason to do so at the
request of the Owner.

As tests progress and a deficiency is identified, the CA discusses the issue with the
executing contractor.

a. When there is no dispute on the deficiency and the Sub accepts responsibility to
correct it:
1) The CA documents the deficiency and the Subs’ response and

intentions and they go on to another test or sequence. The Sub corrects
the deficiency, signs the statement of correction at the bottom of the
non-compliance form certifying that the equipment is ready to be
retested and sends it back to the CA.

2) The CA reschedules the test and the test is repeated.

b. If there is a dispute about a deficiency, regarding whether it is a deficiency or
who is responsible:

1) The deficiency shall be documented on the non-compliance form with
the Sub’s response and a copy given to the GC and to the Sub
representative assumed to be responsible.

2) Resolutions are made at the lowest management level possible. Other
parties are brought into the discussions as needed. Final interpretive
authority is with the A/E. Final acceptance authority is with the Project

Manager.
3) The CA documents the resolution process.
4) Once the interpretation and resolution have been decided, the

appropriate party corrects the deficiency, signs the statement of
correction on the non-compliance form and provides it to the CA. The
CA reschedules the test and the test is repeated until satisfactory
performance is achieved.

The Contractor shall respond in writing to the CA and GC at least as often as
commissioning meetings are being scheduled concerning the status of each apparent
outstanding discrepancy identified during commissioning. Discussion shall cover
explanations of any disagreements and proposals for their resolution.

The CA retains the original non-conformance forms until the end of the project.

Failure Due to Manufacturer Defect. If 10%, or three, whichever is greater, of identical pieces
(size alone does not constitute a difference) of equipment fail to perform to the Contract
Documents (mechanically or substantively) due to manufacturing defect, not allowing it to meet
its submitted performance spec, all identical units may be considered unacceptable by the GC or
PM. In such case, the Contractor shall provide the Owner with the following:

1.

Within one week of notification from the GC or PM, the Contractor or manufacturer’s
representative shall examine all other identical units making a record of the findings. The
findings shall be provided to the GC or PM within two weeks of the original notice.
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D.

Within two weeks of the original notification, the Contractor or manufacturer shall
provide a signed and dated, written explanation of the problem, cause of failures, etc. and
all proposed solutions, which shall include full equipment submittals. The proposed
solutions shall not significantly exceed the specification requirements of the original
installation.

The GC or PM will determine whether a replacement of all identical units or a repair is
acceptable.

Two examples of the proposed solution will be installed by the Contractor and the GC
will be allowed to test the installations for up to one week, upon which the GC or PM
will decide whether to accept the solution.

Upon acceptance, the Contractor and/or manufacturer shall replace or repair all identical
items, at their expense and extend the warranty accordingly, if the original equipment
warranty had begun. The replacement/repair work shall proceed with reasonable speed
beginning within one week from when parts can be obtained.

Approval. The CA notes each satisfactorily demonstrated function on the test form.

3.7 OPERATION AND MAINTENANCE MANUALS

A.

Standard O&M Manuals:

1.

The specific content and format requirements for the standard O&M manuals are detailed
in Section 01 70 00.

CA Review and Approval. Prior to substantial completion, the CA shall review the
O&M manuals, documentation and redline as-builts for systems that were commissioned
and to verify compliance with the Specifications. The CA will communicate deficiencies
in the manuals to the GC, PM or A/E, as requested. Upon a successful review of the
corrections, the CA recommends approval and acceptance of these sections of the O&M
manuals to the GC, PM or A/E. The CA also reviews each equipment warranty and
verifies that all requirements to keep the warranty valid are clearly stated.

3.8 TRAINING OF OWNER PERSONNEL

A.

The GC shall be responsible for training coordination and scheduling, and ultimately for ensuring
that training is completed.

The CA shall be responsible for overseeing and approving the content and adequacy of the
training of Owner personnel for commissioned equipment or systems.

1.

The CA shall interview the facility manager and lead engineer to determine the special
needs and areas where training will be most valuable. The Owner and CA shall decide
how rigorous the training should be for each piece of commissioned equipment. The CA
shall communicate the results to the Subs and vendors who have training responsibilities.

In addition to these general requirements, the specific training requirements of Owner
personnel by Subs and vendors is specified in Divisions 22 and 23 and 26.
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3. Each Sub and vendor responsible for training will submit a written training plan to the
CA for review and approval prior to training. The plan will cover the following
elements:

Equipment (included in training)

Intended audience

Location of training

Objectives

Subjects covered (description, duration of discussion, special methods, etc.)
Duration of training on each subject

Instructor for each subject

Methods (classroom lecture, video, site walk-through, actual operational
demonstrations, written handouts, etc.)

Instructor and qualifications

PR e a0 o

—

4. For the primary HVAC equipment, the Controls Contractor shall provide a short
discussion of the control of the equipment during the mechanical or electrical training
conducted by others.

5. The CA develops an overall training plan and coordinates and schedules with the GC, the
overall training for the commissioned systems. The CA develops criteria for determining
that the training was satisfactorily completed, including attending some of the training,
etc.

6. Videotaping of the training sessions may be provided by the Owner.

3.9 DEFERRED TESTING

A.

Unforeseen Deferred Tests. If any check or test cannot be completed due to the building structure,
required occupancy condition or other deficiency, execution of checklists and functional testing
may be delayed upon approval of the PM. These tests will be conducted in the same manner as
the seasonal tests as soon as possible. Services of necessary parties will be negotiated.

Seasonal Testing. During the warranty period, seasonal testing (tests delayed until weather
conditions are closer to the system’s design) shall be completed as part of this contract. The CA
shall coordinate this activity. Tests will be executed, documented and deficiencies corrected by
the appropriate Subs, with facilities staff and the CA witnessing. Any final adjustments to the
O&M manuals and as-builts due to the testing will be made.

3.10 WRITTEN WORK PRODUCTS

A.

The commissioning process generates a number of written work products described in various
parts of the Specifications. The Commissioning Plan, lists all the formal written work products,
describes briefly their contents, who is responsible to create them, their due dates, who receives
and approves them and the location of the specification to create them. In summary, the written
products are:

Product Developed By

1. Final commissioning plan CA

2. Meeting minutes CA

3. Commissioning schedules CA with GC

4. Equipment documentation submittals Subs

5. Sequence clarifications Subs and A/E as needed

6. Prefunctional checklists CA

7. Startup and initial checkout plan Subs and CA (compilation of existing
documents)
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Product

8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Startup and initial checkout forms filled out
Final TAB report

Issues log (deficiencies)
Commissioning progress record
Deficiency reports

Functional test forms

Filled out functional tests
O&M manuals

Commissioning record book
Overall training plan

Specific training agendas

Final commissioning report

END OF SECTION

Developed By
Subs

TAB
CA
CA
CA
CA
CA
Subs
CA
CA and GC
Subs
CA
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SECTION 01 91 13
BUILDING ENCLOSURE COMMISSIONING

PART 1 - GENERAL

1.1

1.2

WORK INCLUDED

A.

m 9 a0 =

Commissioning requirements common to all Building Enclosure-Related Sections.
Validation of proper and thorough installation of Building Enclosure components.
Building enclosure component and system performance verification.
Documentation of tests and installations.

Coordination and requirements for field mock-up, trial installation and Performance
Testing events.

Preparation and coordination of Building Enclosure Commissioning Report.

GENERAL DESCRIPTION

A.

Statement of Building Enclosure Design Intent (BEDI): The design intent of this building
enclosure is to provide a below grade, facade and roof assembly which limits air
infiltration to the specified levels as required by the individual Building Enclosure (BE)
technical sections in Divisions 03 through 09, that eliminates uncontrolled water
infiltration (including condensation), provides thermal insulation continuity; and includes
products and assemblies that are technically sound, durable and serviceable.

Building Enclosure Commissioning (BECx) facilitates a quality oriented process to verify
that all building enclosure components are installed and perform collectively according to
the BEDI and that the installation is adequately tested and that the specified performance
is verified and documented. It serves as a tool to identify deficiencies in the building
enclosure during the preconstruction and construction phases in an effort to advance the
building enclosure components from mock-up installations, through installation of the
separate components on the structure, to a fully integrated, weather-tight assembly prior
to occupancy, thereby reducing impact on the building end user.

The Building Enclosure Commissioning Coordinator (BECxC) shall work with the
Contractor and Contractor’s Quality Assurance and Quality Control Plan and personnel
to oversee the BECx processes and performance testing. The BECxA will observe tests
as deemed appropriate. All required testing, unless otherwise specified will be performed
and paid for by the Owner.
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1.3 SCOPE

A.

This Section includes building enclosure commissioning procedures, including below
grade systems, exterior facade enclosure, and roofing or other construction that protects
climate-controlled interior spaces from unconditioned spaces and the exterior
environment, as follows:

1. Building enclosure construction, above grade, is including exterior opaque walls,
windows, and doors including sheathing, framing, insulation and vapor barrier (as
required).

2. Roofing, including roofing system, roofing insulation, and skylights, hatches, and

other roof openings and penetrations.

Below grade water proofing systems and sub-drainage.

4. The aforementioned items including continuity between all sections (where
applicable).

e

Materials, Product and Assembly Performance Testing as required by individual sections,
and/or as outlined in Part 3 of this specification. All performance values shall be as
described within each relevant section of the Project Specification.

Record Documents related to BECx.

1.4 RELATED WORK AND DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

Commissioning Specifications:  See Division 0ISection 01 91 00 - General
Commissioning Requirements for general requirements for MEP commissioning
including definitions, means and methods for conducting the commissioning process,
commissioning team members, Owner’s responsibilities, Contractor’s responsibilities,
and Commissioning Authority’s responsibilities.

Individual Building Enclosure Specification Sections: Individual building enclosure
technical sections (Divisions 03-09) stipulate requirements for material testing, and
warranties for the material, product or assembly specified in the Section. Installation,
product testing, and assembly testing are stipulated in each section and/or Part 3 of this
section.

1.5 DEFINITIONS AND ABBREVIATIONS

A.

Action Item (AI): Any issue that requires a response, completion, corrective or
additional work, or any other action related to the construction. Examples include a
Contractor’s Request for Information (RFI), an Architect’s Field Directive, a clarification
request, or a documented deficiency in the Work. Action Items must be categorized and
assigned to the appropriate party for remedial action.
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Action List (AL): This is a list that is maintained and updated by the BECxA that
includes all Action Items that relate to BECx activities, including a summary description
of each Al (including photograph where appropriate), the date that each Al was first
documented, the appropriate party responsible for remedial action, the date corrective
action was performed, and a brief summary of the remediation.

A/E: Architect/Engineer-of-Record.

Commissioning (Cx): The process of ensuring that all building systems perform
interactively according to the design intent, the systems are efficient and cost effective
and meet the Owner’s Project Requirements.

Building Enclosure Commissioning Agent (BECxA): The Party retained by the Owner
will oversee the BECx process, develop and stipulate many of the BECx requirements,
manage the BECx process, and validate that building enclosure systems are designed,
installed and tested to meet the Owner’s requirements and/or contract documents
provided by the Architect-of-Record.

Commissioning Portal: This is an internet hub for the collaboration on Cx and BECx
information. This portal will act as a hub for posting electronic information.

Commissioning Report: The Commissioning Report is the final deliverable from the Cx
process, and provides the information needed to understand and maintain the facility’s
building enclosure. It should be the repository of all updates and corrections as they
occur (even through occupancy). The Facility Manual expands the scope of standard
O&M documentation to incorporate additional information developed through the
commissioning process. This is also often called a ‘Systems Manual’ throughout
ASHRAE Cx references. Traditionally this manual has documented only the MEP
systems. For this project, the facility manual will also include the Building Enclosure
Commissioning (BECx) Documents.

Commissioning Team (CxT): The group of Parties involved in the commissioning
process for any given system. The group is typically comprised of representatives from:
Owner (PM) and his/her consultants
General Contractor and/or Construction Manager (GC or Contractor/CM)
Designer and design engineers (particularly the architect and engineers — A/E)
Building Enclosure Commissioning Agency (BECxA)
Test Technician (TT) (as either trade quality control or BECxA)
Building Enclosure subcontractor and their sub-subcontractors (BESC)
Specialty subcontractors ((insert other relevant trades where applicable i.e.,
subcontractor, etc.))

Any other installing subcontractors or suppliers of materials or systems.

Nk W=

o

Construction Phase: Phase of the project during which the facility is constructed.
During this phase the Contractor and subcontractors complete the installation and field
testing requirements.
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Contract Documents: The documents governing the responsibilities and relationships
between Parties involved in the design and construction of this project including (but not
necessarily limited to):

i. Agreements/Contracts;

ii. Construction Document Drawings and Specifications;
1i. Addenda;
iv. Change Orders;

Construction Documents: Refers generally to the Contract Documents that dictate the
details of construction (all but item i. and v. above).

Deficiency: A condition in the installation or function of a material, assembly, or system
that is not in compliance with the Contract Documents (that is, does not perform properly
or is not complying with the Design Intent).

Contractor: As used herein, ‘Contractor’ is a general reference to the installing Party and
can therefore refer to the GC, subcontractors, or vendors as inferred by its usage.

BECx Software: A software tool used for collaborative commissioning information
management. To be provided by and maintained for this project by the MEP
Commissioning Authority.

Building Enclosure Commissioning (BECx): The process of facilitating the quality
installation of the building enclosure materials, components, and systems in accordance
with the contract documents and satisfy the requirements of the BEDI.

Building Enclosure Commissioning Coordinator (BECxC): This refers to the
Individual that is designated the POC for BECx activities.

Factory/Laboratory Testing: Off-Site Testing of Building Enclosure materials,
components and systems at the manufacturer’s facility and/or independent Testing
Agency. This testing will be witnessed and documented by the members of the BECx
team as appropriate and as specified in the BE technical specifications.

Field Testing Authorized/Accredited Representative: On-site testing of Building
Enclosure materials, components and systems conducted by an authorized
Manufacturer’s Technical Representative and/or independent Testing Agency.

Manufacturer’s Technical Representative: An individual in direct employ of the
manufacturer of the applicable material, component, or system who is technically
qualified in the judgment of BECxXA to perform the applicable work for which the
reference is made.

Party: Entity legally responsible for portion of work.
Project Management Consultant (Owner): Project management consultant to the

Owner.
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1.6

1.7

AA.

Point of Contact (POC): General reference to the key individual within each Party.

Project Phases: Phases of the project including the Pre-Construction Phase, The
Construction Phase, and The Warranty Phase, including Post-Occupancy Evaluation to be
completed at the Owner’s discretion by the appropriate members of the Commissioning
Team for this project.

RFI: Request for Interpretation

Substantial Completion: As defined in the Owner-Contractor agreement. This
milestone will coincide with the end of the Construction Period and the acceptance of the
Property, or portions thereof, by the Owner. This milestone also coincides with the start
of the warranty period.

Testing Agency: An independent agency, fully accredited by the appropriate governing
body for each of the materials, components or systems to be tested or evaluated for
compliance with requirements of the contract documents. The Testing Agency shall
submit qualifications as required in Section 01450 and individual BE technical sections
for review and acceptance by the A/E and BECxA.

Warranty Phase: Beginning on the date of Substantial Completion and continuing
through the Warranty Period of each Building Enclosure material, component, and
system.

REFERENCE STANDARDS

A.

ASHRAE NIBS Guideline 3-2006, “Exterior Enclosure Technical Requirements for the
Commissioning Process”

Reference standards as identified in the individual Building Enclosure technical sections
of this specification.

DOCUMENTATION

A.

The Contractor shall provide a letter, signed by the Contractor and all relevant
subcontractors stating that each acknowledges in writing that the Owner regards the new
building enclosure to be an important and performance-sensitive single element of the
project. In support of this requirement, the Contractor must also acknowledge that they
are solely responsible for the quality and coordination of all building enclosure materials,
components and systems such that they result in a fully integrated, weather-tight building
enclosure that is in compliance with the Contract Documents and satisfies the BEDI.

The Owner shall provide to the BECxA (and maintain) two sets of current contract
documents for review and comment at the earliest possible time prior to the onset of
construction. BECxXA shall perform a constructability review and provide comments
related to the durability, performance and BE conformance with the Owner Project
Requirements for consideration by the Owner, A/E and Contractor.
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C.  The Contractor shall provide to the BECxA the following per the procedures specified
herein and in other BE Technical Sections of the specification (Divisions 03-09):

1.

Shop Drawings and Product Data: Provide shop drawings and submittal data for
materials, products, systems and equipment that will be part of the BECx process.
Refer to Section 01 91 00 for additional requirements.

a. The Contractor shall forward to the BECXA one copy of Shop Drawings and
Product Data concurrent with distribution to the A/E. BECxA shall review and
provide comments to the Owner and A/E, who will then review and incorporate
the BECxA comments at their discretion and return to the Contractor. The
Contractor shall then copy BECxA with the reviewed submittal with A/E
submittal review stamp.

b. Any action taken by the A/E or Contractor based in whole or in part on the
comments and recommendations provided by the BECx as part of its submittal
review shall be the sole responsibility of the A/E or Contractor.

Factory/Laboratory Test Reports: The Contractor shall provide any factory or
laboratory testing documentation or certified test reports required by the
specifications. These shall be provided prior to acceptance and installation of the
specific item.

Schedule Updates: The Contractor shall issue periodic updates to the construction
schedule every two week or less as appropriate. Contractor shall use schedule to
notify BECx team of scheduled tests and milestone installation events. Contractor
shall coordinate with BECxA for meetings as appropriate prior to and during
construction.

Action Item Response: Respond to Action Items to which BECx team members
assign the Contractor responsibility within 10 business days of issue.

Testing Agency Reports. Provide all documentation of work of independent testing
agencies required by the specification. These shall be provided prior to acceptance
by A/E and installation.

D. Record Drawings: The Contractor shall maintain at the site an updated set of record or
‘As-Built’ documents reflecting actual installed conditions and all approved changes and
modifications to the contract documents. The Contractor shall provide access to the
BECxXA to review the As-Built and Record Drawings. The Record Drawings shall be
maintained concurrently with construction.
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1.8 COORDINATION MANAGEMENT PROTOCOLS

A.

Unless otherwise defined and agreed to by the parties to the contract documents for this
project, coordination responsibilities and management protocols relative to BECx are
defined below, subject to further refinement during the Construction Phase BECx pre-
construction meeting.

1. Submittals and Shop Drawings: The BECxA shall review submittals and shop
drawings in accordance with paragraph 1.7.C.1 above and Section 01 91 00.
2. Deficiencies Identified by the BECxA: When the BECxA identifies a deficiency,

the Contractor shall make a good faith assessment of responsible parties. Those
parties shall be notified of the perceived deficiency. This communication is for
information only and is not a direction to resolve the deficiency. Contractor may
accept responsibility and resolve the deficiency voluntarily. If Contractor
contests either the deficiency or responsibility for that deficiency, Contractor
shall respond to that affect in writing to the BECxA. If a consensus is not
reached as a result of this process, then the Contractor shall issue a work
directive or RFI response via the normal contractual channels to resolve the
issue.

3. Requests for Meetings (beyond regularly scheduled meetings): In general
request by the Contractor for additional meetings with the BECxA shall be routed
through the Owner who will then confirm the necessity for the meeting. Note
that every attempt should be made to deal with BECx issues at regularly
scheduled BECx Meetings.

4. Scheduling Coordination — Contractor shall review the BE technical
specifications, identify required BECx items (including field and laboratory test
requirements, specified test standards, mock-ups, product submissions, milestone
installations and similar) and provide a schedule to the BECxA with anticipated
dates for each. It is the responsibility of the Contractor to provide adequate time
from submission of each BECx requirement to response from the BECx, and
resolution of any identified deficiencies without unnecessary deleterious impact
on the project schedule.

5. Notification of Completion Milestones — Contractor shall notify Owner and
BECxA at least two weeks prior to an anticipated BECx activity or BECx
milestone (such as installation of a new facade component). Contractor and
BECxA shall then coordinate the scheduling of the activity between all required
parties as applicable. Notification shall be via e-mail.

6. Action List: BECXA maintains a categorized Action List which tracks the BECx
related action items. All content of the Action List will be available to all parties
who have credentials on the portal. Any party with credentials may post an
Action Item. Any party that is copied on an email resulting from an Action Item
posting may respond to it and contribute to the dialogue.
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1.9 CONTRACTOR'’S RESPONSIBILITIES

A.

As defined in this Section and in the individual BE technical sections, including but not
limited to the following:

1.

3.

Wk

Lo

Attend the routine BECx meetings (typically every two weeks).

Coordinate and Chair preconstruction and construction-phase coordination meetings.
Provide summary and schedule of laboratory and field quality control tests and
inspections required by the Contract Documents to BECxA.

Participate in Pre-construction Mock-Up and Field testing coordination meetings.
Coordinate with the BECXA pre-construction and construction testing and submit
laboratory and field quality control testing, field checklists and inspection reports on
building enclosure construction to the BECxXA. Perform out of sequence work as
required to facilitate field tests.

Submit maintenance data for products, assemblies, and components to the BECxA.
Provide test data, inspection reports, and certificates to BECxA.

Review and respond to Al in a timely manner (typically within 10 business days).
Contractor is responsible for the cost of all re-tests and compensation of time for
Architect and BECxA related to all additional work necessitated by re-testing of
specimens following an initial test failure.

10. Provide input for final commissioning documentation.

1.10 A/E RESPONSIBILITIES

A.

As defined in this Section and in the individual BE technical sections, including but not
limited to the following:

el .

Attend the routine BECx meetings.

Attend preconstruction and construction-phase coordination meetings.

Participate in Pre-construction Mock-Up and Field testing coordination meetings.
Provide resolution to items for which the BECxA and Contractor may be in
disagreement.

Provide input for final commissioning documentation.

1.11 BECxA RESPONSIBILITIES

A.

Participate in Project-Specific mock-ups and outline the commissioning process
Functional Performance Test procedures.

Witness building enclosure component testing, milestone installations, and perform
periodic site visits to document that work is being performed in compliance with the
project specifications and Part 3.

Conduct routine BECx meetings to review progress on Al list and resolve issues affecting
the building enclosure.
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D. Compile test data, inspection reports, and certificates and provide them to the CxA for

inclusion in the Commissioning Report.

1.12 PERFORMANCE TESTING (BUILDING ENCLOSURE)

A.

Quality Assurance and Control: Specific BECx quality-assurance and quality-control
requirements for individual Building Enclosure and materials, methods, and assemblies
are specified in the BE Technical Sections relating to those activities. Specified
commissioning tests, inspections, and related actions are specified in Part 3 of this
section, do not limit Contractor's other quality-assurance and quality-control procedures
that facilitate compliance with the Contract Document requirements.

The objective of Functional Performance Testing is to demonstrate that each Building
Enclosure system, and system-to-system interfaces meet or exceed the performance
requirements of the Contract Documents and the BEDI.

Costs associated with re-testing caused by failure of the building enclosure tests, during
mock-up or construction phase work shall be the responsibility of the Contractor.

1.13 DEFICIENCIES IDENTIFIED DURING BE FUNCTIONAL PERFORMANCE TESTING

A.

Non-Conformance. Non-conformance deficiencies identified during Periodic Site Visits
or Functional Performance Testing shall be resolved as follows:

1. The BECxA will record the results of the review / functional performance test. All
deficiencies or non-conformance issues shall be noted as Action Items and reported
to the Contractor.

2. Corrections of identified minor deficiencies may be made during the review / tests at
the discretion of the BECxXA. In such cases the deficiency and associated resolution
will be documented in the Action Item list.

3. Every effort will be made by the BECxXA to expedite the review / testing process and
minimize unnecessary delays, while not compromising the integrity of the
procedures.

4. Asreviews / tests progress and a deficiency is identified, the BECxA will discuss the
issue with the Contractor for follow-up and resolution.

a. When there is no dispute with respect to the deficiency and the Contractor accepts
responsibility to correct it:

1) The BECxA shall document the deficiency and the Contractor’s response.
A copy/email of the deficiency shall be generated and provided to the
Contractor. The Contractor corrects the deficiency, completes the Action
Item response certifying that the issue is resolved and /or the product,
material or assembly is ready to be retested and notifies the Project Team.

2) The Contractor reschedules the test and the test is repeated. This process is
repeated until the test result(s) meets or exceeds the requirements of the
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contract documents and, at the discretion of the Owner, the remedial action
taken will be implemented on a project-wide basis where applicable. The
Contractor is responsible for all retest costs incurred by the BECxA, test
agency, Owner and A/E.

b. If there is a dispute about a deficiency:

1) The deficiency shall be documented as an Action Item with the Contractor’s
response and the Contractor will be notified. The Contractor will track this
issue under the construction contract dispute resolution provisions.

2) Final interpretive authority is with the Owner. Final acceptance authority is
with the Owner or A/E.

3) The BECxXA documents the resolution to the Action Item.

4) Once the interpretation and resolution have been decided, the appropriate
party corrects the deficiency, and responds to the Action Item indicating
completion. The Contractor reschedules the review / test and the review /
test is repeated until satisfactory performance is achieved. The Action Item
is then considered as closed.

Failure: As defined in each BE Technical Sections (Divisions 03-09) and/or Part 3. In
event of test failure the Contractor shall provide the Owner with the following:

1.

2.

Installer/Manufacturer’s response in writing as to the cause of the failure and
proposed resolution.

Installer/Manufacturer shall implement their proposed resolution on a representative
sample of the product.

The Owner will determine whether a replacement of all identical units is required or
if a repair is acceptable.

Upon acceptance, the responsible Party shall replace or repair all identical items at
their expense and shall extend the warranty accordingly.

Systemic or frequent failures may result in additional testing beyond originally
identified to verify performance. Additional costs to test systems due to deficiencies
are to be borne by the responsible Contractor.

1.14 COMMISSIONING REPORT CONTENT

A.

B.

Report content and format shall be as specified in Section 01 91 00.

Commissioning Report

1.

Maintenance Schedule: Contractor will provide a summary table that indexes the
building enclosure component requiring maintenance and indicates the frequency
each component will require repair or replacement (i.e. replacement of sealants,
gaskets, IGUs, repair of paints or coatings). Contractor will provide subcontractors
with an Excel spreadsheet that will be completed by each applicable subcontractor
and returned to the Contractor for incorporation in the Commissioning Report by the
BECxA.
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2. Maintenance Information Contractor shall provide Maintenance Information for
each entry containing the following:

a. Product Data Sheet: Provide a summary of performance data.

b. Extended Warranty Information: Include all warranties for products,
equipment, components, and sub-components whose duration exceeds one year.
Include warranties on components with the system they are a part of. Reference
all specific operation and maintenance procedures that must be performed to
keep the warranty valid.

c.  Sources of Material: Include reference to contact information where specific
materials can be obtained.

d. Installation and Maintenance Instructions: For each material, component or
system.

C. Construction Documentation

1. Record Drawings: Contractor shall provide an index of all record drawings with
drawing number, title, and electronic file name(s) including electronically referenced
drawings.

2. Record Specifications: Contractor shall provide a detailed index of the record
specification. Include sections and major items in the specification all indexed to the
appropriate page number.

3. Approved Product Data and Shop Drawings:

a. Contractor shall provide an index of all product data and shop drawings. This
shall list all BE materials, components or systems with the associated submittal
number

b. Contractor shall organize and compile only approved product data and shop
drawings. Providing these in a filing format is acceptable provided all files are
identified and organized for easy access.

c. Inclusion of any of this information in previous sections of the Commissioning
Report does not allow exclusion in this section.

4. Commissioning Record: BECxA shall provide complete commissioning records
including all Performance Test documentation, in both written and electronic format
at the discretion of the Owner.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

BE PERFORMANCE TESTING

A. Site Testing: In coordination with the Contractor, the BECxA will evaluate in-service
performance of building enclosure assemblies and construction, and submit reports.
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1.
2.

Provide site testing as scheduled at the end of this Section or each BE section (03-09).
Carry out testing in accordance with Section 01 91 00.

B. Adhesion Tests: Arrange for field tests to take place with joint-sealant and adhered
membrane manufacture’s technical representative present. Field test sealant joints and self-
adhering membranes for adhesion to substrates as follows:

1.

Test each type of sealant/membrane in each installation at every substrate indicated.
Perform sealant tests in compliance with ASTM C1521 Standard Practice for Evaluating
Adhesion of Installed Weatherproofing Sealant Joints, Method A or ASTM D4541
Standard Test Method for Pull-off Strength of Coatings Using Portable Adhesion Testers.
Test field installed sealant / membrane systems at mock-ups, 10 percent, 50 percent, and
70 percent intervals of completed work during the construction period.

For joints between dissimilar substrates, verify adhesion to each substrate separately;
extend cut along one side, verifying adhesion to opposite side. Repeat procedure for
opposite side.

For sealants that fail adhesively, retest until satisfactory adhesion is obtained. Do not use
sealants that fail to adhere to joint substrates during testing.

C. Fenestration Field Water Tests:

1.

6.

Test installed fenestration systems according to AAMA 501.2 “Field Check of Metal
Storefronts, Curtain Walls and Sloped Glazing Systems For Water Leakage,” ASTM E-
1105: Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Curtain Walls, and Doors by Uniform or Cyclic Static Air Pressure
Differential, and AAMA 501.1 “Standard Test Method for Water Penetration of
Windows, Curtain Walls and Doors Using Dynamic Pressure.”

Complete testing prior to installation of interior insulation and gypsum board.

Contractor to provide powered scaffold, hose, water supply, communication system and
manpower to perform tests.

Test field installed glazing systems at mock-ups, 10 percent, 50 percent, and 70 percent
intervals of completed work during the construction period.

Contractor will work with the Test Engineer and CxA to determine necessity for
additional test methods and for field chamber tests based upon evaluation of initial test
results. The BECxA will interpret marginal results and adjust the test procedures as
appropriate.

Contractor to perform out-of-sequence work as required facilitating system tests.

D. Fenestration Field Air Leakage Tests:

1.

Test installed fenestration systems and interfaces with adjacent substrates according to
ASTM E-783: Standard Test Method for Field Measurement of Air Leakage Through
Installed Exterior Windows and Doors.

Complete testing prior to installation of interior insulation, gypsum wall board and
interior finishes or systems that may impede the completion of the tests.

Test specimen to include the perimeter material substrate and the perimeter seals.
Contractor to provide powered scaffold, hose, water supply, communication and
manpower to perform tests.
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Test installed fenestration systems at mock-ups, 10 percent, 50 percent, and 70 percent
intervals of completed work during the construction period.

Contractor will work with the Test Engineer and BECXA to determine necessity for
additional test methods and for field chamber tests based upon evaluation of initial test
results. The CxA will interpret marginal results and re-write the test procedures as
appropriate.

Contractor to perform out-of-sequence work as required facilitating system tests.
Contractor to install all air seals / dams concealed within the mullions to facilitate air
tests at curtain wall assemblies.

E. Air Barrier Field Air Leakage Tests:

1.

7.

Test installed air barrier systems and interfaces with adjacent substrates according to
ASTM E1186 Standard Practices for Air Leakage Site Detection in Building Envelopes
and Air Barrier Systems and ASTM E-783 Standard Test Method for Field Measurement
of Air Leakage Through Installed Exterior Windows and Doors.

Complete testing prior to installation of interior insulation, gypsum wall board and
interior finishes.

Test specimen to include the perimeter material substrate and the perimeter seals.

Provide powered scaffold, water, electric supply, communication and manpower to
perform tests.

Test installed air barrier systems at mock-ups, 10 percent, 50 percent, and 70 percent
intervals of completed work during the construction period.

Contractor will work with the Test Engineer and CxA to determine necessity for revised
test methods and for field chamber tests based upon evaluation of initial test results. The
CxA will interpret marginal results and adjust the test procedures as appropriate.
Contractor to perform out-of-sequence work as required facilitating system tests.

F. Fenestration Mock-up Thermal Tests:

1.

3.

Test installed glazing assemblies according to AAMA 501.5 Test Method for Thermal
Cycling of Exterior Walls, modified to include thermocouples to determine surface
temperatures below the design dew point temperature.

Install thermocouples prior to installation of any interior insulation and interior drywall
finishes. Complete testing after installation of interior insulation, gypsum wall board and
interior finishes to simulate interior conditions.

Test fenestration systems at mock-up.

G. Roof Field Water and Air Leakage Tests:

1.

4.

Test installed roofing systems and interfaces with adjacent substrates using high- or low-
voltage electronic leak detection and ASTM C1153 Standard Practice for Location of
Wet Insulation in Roofing Systems Using Infrared Imaging and Capacitance.

Test installed roofing systems and interfaces with adjacent substrates according to ASTM
E1186 Standard Practices for Air Leakage Site Detection in Building Envelopes and Air
Barrier Systems.

Complete testing prior to installation of interior insulation, gypsum wall board and
interior ceiling finishes.

Test 100% of roof areas.
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7.

Contractor to provide powered scaffold, water, electric supply, communication and
manpower to perform tests.

Contractor will work with the Test Engineer and CxA to determine necessity for revised
or supplemental test methods. The CxA will interpret marginal results and adjust the test
procedures as appropriate.

Contractor to perform out-of-sequence work as required facilitating system tests.

H. Waterproofing Field Water and Air Leakage Tests:

1.

oos

Test installed waterproofing systems and interfaces with adjacent substrates according to
ASTM D5957 Standard Guide for Flood Testing Horizontal Waterproofing Installations,
or high- or low-voltage electronic leak detection.

Test installed waterproofing systems and interfaces with adjacent substrates according to
ASTM E1186 Standard Practices for Air Leakage Site Detection in Building Envelopes
and Air Barrier Systems.

Complete testing prior to installation of interior insulation, gypsum wall board and
interior ceiling finishes.

Test 100% of waterproof areas.

Contractor to provide powered scaffold, water, electric supply, communication and
manpower to perform tests.

Contractor will work with the Test Engineer and CxA to determine necessity for revised
or supplemental test methods. The CxA will interpret marginal results and adjust the test
procedures as appropriate.

Contractor to perform out-of-sequence work as required facilitating system tests.

3.2 FIELD TEST SCHEDULE

A. Source quality control testing schedule:

Field quality control testing schedule: DRAFT

Location / Test Type | Testing Standard | Description Criteria Schedule &

Number of Tests

Mockup testing: 2 bays wide x

2 stories tall

Air Barrier ASTM E1186 Qualitative air | NA one representative
leakage area
testing

Air Barrier ASTM D4541 Adhesion NA 2 locations
testing
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Air Barrier transitions
to adjacent systems,

ASTM E783

Field air
leakage

0.04 cfm/sq.ft at
1.57 Ibf/sq.ft.

field of AB, pretest for air

penetrations barrier
assembly
(prior to
cladding
installation)

Curtain Wall ASTM E783 Field air <0.06 cfm/sq.ft at
leakage 6.24 1bf/sq.ft.
pretest (prior
to cladding
installation)

Curtain Wall, ASTM E1105 Field water no water at 0.67x

including air barrier leakage (151bf/sq.ft. or

interface pretest (prior 20% of wind
to cladding load)
installation)

Air Barrier transitions | ASTM E783 Field air 0.04 cfm/sq.ft at

to adjacent systems, leakage test 1.57 Ibf/sq.ft.

field of AB, for air barrier

penetrations assembly

Curtain Wall ASTM E783 Field air <0.06 cfm/sq.ft at
leakage test 6.24 1bf/sq.ft.

Curtain Wall, ASTM E1105 Field water no water at 0.67x

including air barrier leakage test (151bf/sq.ft. or

interface 20% of wind
load)

Curtain Wall, AAMA 501.1 Dynamic no water at 0.67x

including air barrier
interface

water leakage
test

(151bf/sq.ft. or
20% of wind
load)

Curtain Wall,
including air barrier
interface

AAMA 501.5 w/
thermocouples,
followed by
ASTM E783 and
E1105

Thermal
testing

all surface
temperatures
above dewpoint
conditions

Air leakage testing:
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Aluminum Storefront | ASTM E783 Field air <0.09 cfm/sq.ft at | 10% completion:
leakage 6.24 1bf/sq.ft. 1 tests
testing
Curtain Wall ASTM E783 Field air <0.09 cfm/sq.ft at | 10% completion:
leakage 6.24 1bf/sq.ft. 1 tests
testing
Air Barrier transitions | ASTM E783 Field air 0.04 cfm/sq.ftat | 10% completion:
to adjacent systems, leakage tests 1.57 Ibf/sq.ft. 1 tests
field of AB, for air barrier
penetrations assembly
Air Barrier transitions | ASTM E1186 Field air 9 locations
to adjacent systems, leakage tests throughout
field of AB, for air barrier construction (6
penetrations assembly smoke test and 3
bubble gun areas
@ 20 tests each)
Roofing membrane ASTM E1186 Field air 2 locations (2
transitions to adjacent leakage tests bubble gun areas
systems, field of AB, for air barrier @ 20 tests each)
penetrations assembly
Water leakage
testing:
Skylight AAMA 501.2 Field water no water 10% and 50%
leakage test-
nozzle
Curtain Wall & AB ASTM E1105 Field water no water at 0.67x | 1 location each @
interface leakage test (151bf/sq.ft. or 10%, 50%, and
20% of wind 70% completion
load) (3 total tests).
Storefront & AB ASTM E1105 Field water no water at 0.67x | 1 location @ 10%
interface leakage test (151bf/sq.ft. or completion
20% of wind
load)
Curtain Wall & AB AAMA 501.1 Field water no water at 0.67x | 3 locations @
interface leakage test- (151bf/sq.ft. or 10% completion
dynamic 20% of wind
load)
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Storefront & AB AAMA 501.1 Field water no water at 0.67x | 3 locations @
interface leakage test- (151bf/sq.ft. or 10% completion
dynamic 20% of wind
load)
Various detailing of AAMA 501.2 Field water no water TBD
water barrier leakage test-
(sealants, AB, nozzle
roofing, etc)
Rubberized Asphalt electronic leak | no leaks 1 @ 100%
Membrane detection completion
TPO electronic leak | no leaks 1 @ 100%
detection / completion
capacitance
testing (TBD)
Sill pan flashing- Sill | AAMA 502, Sill dam water | no water TBD
Dam Test Optional Sill Dam | testing
Test
Adhesion Testing:
Barrier glazing / joint | ASTM C1521, Sealant Per manufacturer | 10 locations
sealant adhesion Method A adhesion adhesion test data | throughout
construction
AB, roofing, & WP ASTM D4541 Pull-off Per manufacturer | 10 locations (4
adhesion strength using | adhesion test data | AB, 4 roofing, 2
a portable WP) throughout
adhesion construction
tester
AB transition ASTM C1521, Adhesion Per manufacturer | 6 locations
membrane Method A adhesion test data | throughout
construction

END OF SECTION 01 91 13
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SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A.

Furnish all labor, materials, tools, equipment, and services for Demolition, as indicated, in
accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.
QUALITY ASSURANCE
A. Conduct work in accordance with OSHA and EPA requirements.
B. Use only firms or individual trades qualified to perform work required under this section.
DESCRIPTION
A. Work includes:
1. Demolition of portions of structures indicated.
2. Removal of demolition debris.
3. Protection of all construction to remain, including:
a. Utilities to remain.
b. Structures to remain.
c. Other items not indicated to be removed.
B. Condition of existing structures to be demolished:
1. Laboratory assumes no responsibility for actual condition of structures to be demolished.
2. Conditions existing at time of inspection for bidding purposes will be maintained by
Laboratory insofar as practicable.
C. Where access to existing life-safety features (such as a Fire Department connection) is impacted

by construction activities, the Contractor shall provide appropriate temporary measures to ensure
access to such features.

JOB CONDITIONS

A.

Perform preliminary investigations as required to ascertain extent of work.
1. Conditions which would be apparent by such investigation will not be allowed as cause for
claims for extra costs.

Before start of work, obtain and pay for permits required by authorities having jurisdiction and
notify interested utilities companies.

Obtain approval of authorities having jurisdiction for work which affects existing exitways, exit

stairs, means of egress, or access to, or exit from, areas.

1. Review with and obtain approval of authorities for temporary construction which affects
such areas.

2. Obtain approval of fire authorities.
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PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1

3.2

3.3

34

3.5

POLLUTION CONTROLS

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition
operations.

B. Return adjacent areas to condition existing prior to start of work.

ITEMS TO BE SALVAGED FOR LABORATORY

A. Remove salvage items at appropriate stage of demolition, but early enough to prevent damage to
them by demolition operations:
1. TItems to potentially be salvaged are indicated on the demolition drawings.
2. Verify and coordinate with Laboratory items Laboratory wishes to save.
3. If Laboratory opts to not receive salvaged item, Contractor shall remove item from site and
dispose as demolition material.

B. Remove salvage items as a unit:
1. Clean, list, and tag for storage.
2. Protect from damage.
3. Salvage each item with auxiliary or associated equipment required for operation.
4. Store in building designated by Laboratory.

ITEMS SALVAGED FOR CONTRACTOR

A. Ttems of salvage value to Contractor may be removed from structure as work progresses.
B. Transport salvaged items from site as they are removed.
C. Storage or sale of removed items not permitted on site.

ITEMS TO BE REMOVED FOR RE-INSTALLATION IN PROJECT

A. Remove items designated for re-use:
1. Tag, protect from damage, store if required, and deliver to locations designated.
2. Brace motors attached to flexible mountings until reinstallation.

GENERAL DEMOLITION PROCEDURES

A. Demolition of entire portions of structures:
1. Demolish completely and remove from site.
2. Use such methods as required to complete work within limitations of governing regulations.
3. Coordinate with Laboratory and utility suppliers for shut-off of utilities serving each
building and disconnect and seal utilities before starting demolition.

B. Start and complete work as established by approved schedule; operational procedures and
sequence of work are optional provided schedule is maintained.

C. Protect property to remain:
1. Promptly repair damage caused by demolition, as directed by Architect, at no cost to
Laboratory.
2. Conduct operations to prevent damage by falling debris or other cause to adjacent buildings,
structures, and other facilities as well as persons.
3. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement
or collapse of structures.

D. Conduct operations to ensure minimum interference with roads, walks, entrances, exits, and
other adjacent occupied facilities.
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1. Do not close or obstruct private drives, walks or other occupied or used facilities unless
approved in writing.

2. Do not close or obstruct public thoroughfares or walks unless approved by authorities
having jurisdiction.

3. Do not obstruct exits from existing facilities without approval of authorities having
jurisdiction.

4. Provide alternate routes around closed or obstructed traffic ways.

Provide covered passageways where necessary to ensure safe passage of persons in or near areas
of work.

Provide barricades and safety lights as required.

Maintain existing utilities that are indicated to remain.

1. Keep in service, and protect against damage during demolition.

2. Do not interrupt existing utilities serving occupied or used facilities, except when authorized
by Laboratory.

3. Provide temporary services during interruptions to existing utilities, as acceptable to
Laboratory.

Structural demolition:
1. Demolish concrete and masonry in small sections.
2. Perform removal to avoid excessive loads on supporting walls, floors or framing.

3.6 PROTECTION OF OCCUPIED FACILITIES TO REMAIN

A.
B.

Protect occupants from injury and discomfort.

Provide temporary dustproof partitions between demolition areas and occupied areas.
1. In public areas use clean, painted, minimum 1/2 IN thick, plywood.
2. Where authorities having jurisdiction require, use fire rated construction.

Provide temporary weather protection and insulation as necessary to prevent damage to existing
facilities and discomfort to persons in occupied areas.
1. Insulation value: R 19.

3.7 CLEAN-UP AND DISPOSAL OF DEMOLITION MATERIALS

A.

Remove debris, rubbish, and materials resulting from demolition operations.
1. Remove from site; legally dispose of off site.
2. Do not burn materials on site.

Dispose of items and materials not designated by Laboratory or these documents for
Laboratory’s salvage or reuse.

1. Promptly remove from site.

2. Do not store or sell Contractor salvaged items or materials on site.

Clean up other debris resulting from this work.

END OF SECTION
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SECTION 03 08 13
CONCRETE TESTING AND EVALUATION - LABORATORY

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Concrete Testing and Evaluation -
Laboratory, as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Standards:
1. ASTM-C31: Standard Practice for Making and Curing Concrete Test Specimens in Field.
2. ASTM-C42: Standard Test Method for Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete.
3. ACI 318: Building Code Requirements for Structural Concrete and Commentary.
4.  ASTM-E329: Standard Specification for Agencies Engaged in Construction Inspection
and/or Testing.

B. Contractor’s testing agency:

1. Qualifications: Acceptable to Architect/Engineer, with evidence of recent inspection by
Cement and Concrete Reference Laboratory of National Institute of Standards and
Technology and of having corrected deficiencies noted, and meet requirements of ASTM E
329.

2. Authority: Agency and its representatives are not authorized to revoke, alter, relax, enlarge
or release any requirement of Contract Documents, nor to approve or accept portion of
Work.

SUBMITTALS

A. Project information:
1. Contractor’s testing agency qualifications.
2. Production sample test reports (when required): Include same data as for mix designs.
3. Reports of Contractor-optional tests.
4. Test reports on in-place testing, if such testing is performed.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1

DESCRIPTION - GENERAL

A. Test concrete materials and inspect operations as work progresses. Failure to detect defective
work or material shall not prevent later rejection when such defect is discovered nor shall it
obligate Architect/Engineer for final acceptance.

B. Payment for testing:
1. Pay for testing services required in paragraph “Responsibilities and Duties of Contractor.”
2. Routine testing of concrete furnished to job site for compliance with Contract Documents
will be performed by Laboratory’s testing agency at Laboratory’s expense.
a. Routine testing consists of tests for compressive strength, slump, air, temperature and
unit weight.
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b. Tests shall be performed every 75 YD or fraction thereof, for each mixture design
placed in one day.

c. Composite samples shall be obtained in accordance with ASTM-C172. Obtain each
sample from a different batch of concrete on a random basis. Test batch shall be
selected at random before commencement of concrete placement.

d. Agency shall mold and cure sufficient specimens from each sample in accordance with
ASTM-C31 and report deviations from requirements, if any.

e. Specimens shall be tested in accordance with ASTM-C39. Mold and cure additional
cylinder for early testing of post-tensioned concrete.

3.2 RESPONSIBILITIES AND DUTIES OF CONTRACTOR

A.

B.

Provide necessary testing services for qualification of proposed materials and establishment of
mix designs. Services performed by Contractor’s testing agency.

Submit concrete materials and concrete mix designs proposed for use. Include results of testing
performed to qualify materials and to establish mix designs. Place no concrete until Contractor
has received approval in writing. See submittals paragraph.

Use of testing service shall in no way relieve Contractor of responsibility to furnish materials
and construction in full compliance with Contract Documents.

To facilitate testing and inspection:

1. Furnish labor to assist Laboratory’s testing agency in obtaining and handling samples at site
or other sources of materials.

2. Advise Laboratory’s testing agency sufficiently in advance of operations to allow for
completion of routine testing and for assignment of personnel.

3. Provide and maintain adequate facilities for safe storage and proper curing of concrete
compressive strength test specimens on site for first 8 HR or until they gain sufficient
strength, as required by ASTM-C31.

Pay for following additional testing services to be performed by Laboratory’s testing agency, on

occasions indicated:

1. Additional testing and inspection, whenever changes in materials or proportions are
requested by Contractor.

2. Additional testing of materials or concrete, whenever they fail by test or inspection, to meet
specification requirements.

3. Other testing services needed or required by Contractor, such as:
a. Additional field cured test specimens as needed for control of work by Contractor such

as, when concrete may be stripped, reshored, unshored, post-tensioned, etc.

3.3 EVALUATION AND ACCEPTANCE OF COMPRESSIVE STRENGTH TEST RESULTS

A.

Evaluate test results for standard molded and cured test cylinders separately for each concrete
mix design. For evaluation of potential strength and uniformity, each mix design shall be
represented by at least five tests.

Strength level of concrete will be considered acceptable so long as averages of sets of three
consecutive strength test results equal or exceed specified strength (f’c) and no individual
strength test result falls below specified strength (f’c) by more than 500 PSI.

3.4 TESTING CONCRETE IN PLACE

A.

When compressive strength tests indicate potential strength deficiency of in-place concrete,
testing of concrete in place may be required as an aid in evaluating actual strength. If required,
Contractor pay for concrete tests and engineering time and analysis required to evaluate actual
in-place concrete strength made necessary by deficient strength cylinder tests.
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Testing by rebound hammer, ultrasonic, or other non-destructive device: Such tests shall be used
to determine relative strengths at various locations in structure as an aid for selecting areas to be
cored. Such tests, unless properly calibrated and correlated with other test data, will not be used

as a basis for acceptance or rejection.

Core tests: Obtain and test largest practical diameter cores, 2 IN minimum, in accordance with
ASTM-C42. If concrete in structure will be dry under service conditions, air dry cores
temperature 60 to 80 degF, relative humidity less than 60 percent for 7 days before test. Test
dry. If concrete in structure will be more than superficially wet under service conditions, test
cores after moisture conditioning.

1. Take at least three representative cores from each member or area of concrete in place that
is considered potentially deficient in strength. Location will be determined by
Architect/Engineer. If, before testing, one or more of cores indicates evidence of having
been damaged subsequent to or during removal from structure, replace it.

2. Concrete in area represented by a core test will be considered acceptable if average strength
of cores is equal to at least 85 percent of, and if no single core is less than 75 percent of,
specified strength (f’c).

3. Fill core holes with low slump patching compound per Section 03 35 00.

3.5 ACCEPTANCE OR REJECTION OF CAST-IN-PLACE CONCRETE

A.

General:

1. Completed concrete work which conforms to applicable requirements of Contract
Documents will be accepted without qualification.

2. Concrete work which fails to conform to one or more requirements of Contract Documents
is rejected and will not be accepted until remedied in accordance with 3.4 B, 3.4 C, and 3.4
D.

3. Contractor pays costs incurred in providing remedial work necessary to change rejected
work to accepted work. Remedial work includes, but is not necessarily limited to, applicable
repairs, replacement, reinforcement, engineering, and testing as denoted in following
paragraphs.

Dimensional tolerances:

1. Formed surfaces resulting in concrete outlines smaller than permitted by tolerances are
potentially deficient in strength and subject to provisions of Paragraph 3.4 D.

2. Formed surfaces resulting in concrete outlines larger than permitted by tolerances will be
rejected if strength or finish of structure is not acceptable, or function is adversely affected.
Otherwise members will be accepted. If surfaces are rejected, and removal of excess
material is permitted, repair of surfaces in an approved manner will constitute acceptance. If
surfaces are rejected, and removal of excess material is not permitted, replacement of
member(s) in an approved manner will constitute acceptance.

3. Concrete member(s) cast in wrong location will be rejected if strength or finish is not
acceptable, function is adversely affected or they interfere with other construction.
Otherwise, member(s) will be accepted. If they are rejected, replacement of member(s) in an
approved manner and in conformance with Contract Documents will constitute acceptance.

4. Inaccurately formed concrete surfaces exceeding limits of tolerances and which are exposed
to view will be rejected. Repair of surfaces or replacement of member(s) in an approved
manner and in conformance with Contract Documents will constitute acceptance.

Finish:
1. Slabs:

a. Finished slabs exceeding tolerance limits of Section 03 35 00 will be rejected if finish is
not acceptable and function is adversely affected. If rejected, repair of finished surfaces
or replacement of slab in an approved manner and in conformance with Contract
Documents will constitute acceptance.

b. Repair may involve removing high spots with a terrazzo grinder, filling low spots with
a patching compound, or other remedial measures as permitted.

2. Formed surfaces:
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b.

Concrete exposed to view with defects which adversely affect appearance of specified
finish will be rejected. Repair of surface defects in conformance with Section 03 35 00
will constitute acceptance.

Concrete not exposed to view is not subject to rejection for defective finish.

D. Strength of structure:

Strength of structure in place will be considered potentially deficient and will be rejected if
it fails to comply with requirements which control strength of structure, including but not
necessarily limited to following:

1.

a.
b.

g.

Deficient concrete strength based on compressive strength tests.

Reinforcing steel size, quantity, strength, position, or arrangement at variance with
requirements on reinforcement.

Concrete which differs from required dimensions or location in such a manner as to
reduce strength.

Curing less than that specified, likely to result in deficient concrete strength.
Inadequate protection of concrete from extremes of temperature during early stages of
hardening and strength development.

Mechanical injury, construction fires, accidents or premature removal of formwork
likely to result in deficient strength.

Substandard workmanship likely to result in deficient strength.

When strength of structure is considered potentially deficient and is rejected, it will not be
accepted until one of following remedies is completed. All proposed fixes to repair deficient
concrete should be submitted by Contractor to Engineer for review and approval prior to
any action by Contractor.

a.
b.

Confirmation of safety of structure by structural analysis.

Core tests per 3.3 C. Performed only when concrete strength is potentially deficient,
and when safety of structure is not confirmed by structural analysis. Do not use if
impractical to obtain or not feasible.

Confirmation of safety of structure by load tests performed and evaluated in accordance
with ACI 318. Do not use if impractical to perform or not feasible.

Replacement of structure deficient in strength.

Subject to functional feasibility and Laboratory’s approval, structure deficient in
strength may be reinforced with supplement supports as directed by Architect.

END OF SECTION
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SECTION 03 11 00
CONCRETE FORMWORK

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Concrete Formwork, as indicated,
in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Design, engineering, and construction of formwork are responsibility of Contractor.

1. Design, engineer, and construct formwork for applicable gravity and lateral loads and
pressures as well as other design considerations or applicable requirements of legal local
building code.

2. Develop shoring and re-shoring pattern and sequence so as not to exceed safe structural
capacity of supporting structural systems. Confer with Architect, if there is any question,
regarding the capacity of the structural system.

B. Design, prepare formwork drawings and construct formwork in accordance with ACI 347, Guide
to Formwork for Concrete.

C. Layout and measurement of concrete forms and embedment's, required for work, performed by a
licensed surveyor employed by the contractor.

DESCRIPTION

A. Definition(s):

1. Formwork: Total system of support for freshly placed concrete including mold or sheathing
which contacts concrete as well as supporting members, hardware, and necessary bracing.

2. Exposed construction: Exposed to view.

3. Exposed to view: Concrete surfaces seen by the public from eye level from any walking
surface in a public location after completion of building.

4. Public location: Building areas accessible to public and employees not responsible for
maintenance. Storerooms, unfinished space and large mechanical rooms are considered
public locations. Equipment closets, elevator and mechanical penthouses are not public
space.

B. Use forms, wherever necessary, to confine concrete and shape it to required dimensions. Use
forms of sufficient strength to withstand pressure resulting from placement and vibration of
concrete, with sufficient rigidity to maintain specified tolerances.

C. See concrete finish requirements in Section 03 35 00.

D. Use earth side forms for spread footings, pile caps and unfinished grade beams where earth can
be shaped to a straight and true surface. Do not use earth cuts as forms for other vertical surfaces
unless permitted.

PART 2 - PRODUCTS

2.1

MATERIALS

A. Form facing materials: As indicated under description of finishes required.
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Form accessories, partially or wholly embedded in concrete, such as ties and hangers: Shall be of
a commercially manufactured type. Do not use non-fabricated wire. Use form ties constructed so
ends or end fasteners can be removed without causing appreciable spalling of concrete faces.
After ends or end fasteners of form ties have been removed, embedded portion of ties shall
terminate not less than 2 diameters or twice minimum dimension of tie from formed faces of
concrete to be permanently exposed to view, but in no case less than 3/4 IN. When formed face
of concrete is not to be permanently exposed to view, form ties may be cut off flush with formed
surfaces. Use ties with 3/4 IN diameter cones on both ends for water retaining structures.

Textured finish (Form Liner):

1. Base:
a. Fitzgerald Formliners
b. Dayton superior
c. Green streak

2. Units of face design, texture, arrangement, and configuration indicated.

Material: ABS Plastic sheet.

4. Provide solid backing and form supports to ensure that form liners remain in place during
concrete placement.

5. Use with manufacturer’s recommended liquid-release agent that will not bond with, stain, or
adversely affect concrete surfaces and will not impair subsequent surface or joint treatments.

et

2.2 FABRICATION OF FORMS

A.

Make forms sufficiently tight to prevent loss of cement fines. Place chamfer strips in outside
corners of forms to produce 45 degree beveled corners on permanently exposed surfaces. Interior
corners on such surfaces and edges of formed joints will not require beveling.

To maintain specified finish tolerances, camber formwork to compensate for anticipated
formwork deflections prior to hardening of concrete.

Provide positive means of adjustment (wedges or jacks) of shores and struts and take up
settlement during concrete placing operation. Securely brace forms against lateral deflection.

Provide temporary openings at base of column and wall forms and at other points where
necessary to facilitate cleaning and observation immediately before concrete is placed.

At construction joints, contact surface of form sheathing for flush surfaces exposed to view shall
overlap hardened concrete in previous placement minimum 1 IN. Hold forms against hardened
concrete to prevent offsets or loss of mortar at construction joint and to maintain a true surface.

Construct wood forms for wall openings to facilitate loosening, if necessary, to counteract
swelling.

Fasten wedges (used for final adjustment of forms prior to concrete placement) in position after
final check.

Anchor formwork to shores or other supporting surfaces or members so upward or lateral
movement of any part of formwork system is prevented during concrete placement.

Provide runways for moving equipment with struts or legs, supported directly on formwork or
structural member without resting on reinforcing steel.

2.3 TOLERANCES

A.

Construct formwork so concrete surfaces will conform to tolerance limits listed: Tolerances non-
cumulative. Most restrictive tolerance governs. Tolerance limits noted are maximum deviations
(plus or minus) on each side of intended line.
1. Deviation from plumb:
a. In lines and surfaces of columns, piers, walls, and in arrises:
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e

1) Inany length: 1 in 500 but not less than 1/8 IN.
2) In any story: 3/8 IN.
3) Maximum for entire length: 3/4 IN.

b. For exposed corner columns, control-joint grooves, and other conspicuous vertical

lines:
1) Inany length: 1 in 1000 but not less than 1/8 IN.
2) Inany story: 3/16 IN.
3) Maximum for entire length: 1/2 IN.
Deviation from level or from grades specified:
a. In slab soffits, ceilings, beam soffits and in arrises, measured before removal of
supporting shores:
1) Inany length: 1 in 750 but not less than 1/8 IN.
2) Inany bay: 3/8 IN.
3) Maximum for entire length: 1/2 IN.
b. Inexposed lintels, sills, parapets, horizontal grooves, and other conspicuous horizontal
lines:
1) Inany length: 1 in 1000, but not less than 1/8 IN.
2) Inanybay: 1/4 IN.
3) Maximum for entire length: 1/2 IN.
Deviations from true plane of concrete surface exposed to view caused by bulging of form
facing material between supports:
a.  3/16 IN or 1/300 of span between supports whichever is smaller.
Deviation from established position in plan of linear building lines, columns, walls:
a. Inany length: 1 in 500, but not less than 1/8 IN.
b. Inanybay: 1/2 IN.
¢. Maximum for entire length: 3/4 IN.
Deviation in sizes and location of sleeves, floor openings, and wall openings: 1/4 IN.
Deviation in cross-sectional dimensions of columns and beams and in thickness of slabs and
walls:
a. Minus: 1/4 IN.
b. Plus: 1/2 IN.
Footings:
a. Deviations in dimensions in plan:
1) Minus: 1/2 IN.
2) Plus: 2 IN.
b. Misplacement or eccentricity:
1) 2 percent of footing width in direction of misplacement but not more than 2 IN.
c. Thickness:
1) Decrease in specified thickness: 5 percent.
2) Increase in specified thickness: No limit (except that which may interfere with
other construction).
Deviation in steps:
a. In flight of stairs:
1) Rise: 1/8 IN.
2) Tread: 1/4 IN.
b. In consecutive steps:
1) Rise: 1/16 IN.
2) Tread: 1/8 IN.
c. Deviation from level for any step or landing: 1 in 1000 but not more than 1/8 IN.

B. Formwork Classifications:
1.

Concrete formwork shall meet the following classification requirements:

a. Concrete exposed to public view: Class A.

b. Concrete exposed to view in back of house areas or to receive membrane
waterproofing: Class B.

c. Footings: Class D.
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d. All other concrete: Class C.

Tolerances apply to concrete dimensions only, not to positioning of vertical reinforcing steel,
dowels, or embedded items, except where specifically noted otherwise.

Establish and maintain in undisturbed condition and until final completion of project, sufficient
control points and bench marks to be used for reference purposes to check tolerances.

Regardless of tolerances listed allow no portion of building to extend beyond property line of
project.

PART 3 - EXECUTION

3.1 PREPARATION OF FORM SURFACES

A.

B.

Clean form surfaces and embedded materials of mortar, grout and foreign material before
concrete is placed.

Unless otherwise specified or approved, treat surfaces of forms as follows:

1. Before placing of reinforcing steel or concrete, cover surfaces of forms with coating
material that will effectively prevent absorption of moisture and prevent bond with concrete,
and not stain concrete. A field applied form release agent or sealer or factory applied non-
absorptive liner may be used.

2. Do not allow excess form coating material to stand in puddles in forms nor in contact with
hardened concrete against which fresh concrete is to be placed.

3.2 REMOVAL OF FORMS

A.

B.

When repair of surface defects or finishing is required at early age, remove forms as soon as
concrete has hardened sufficiently to resist damage from removal operations.

Remove top forms on sloping surfaces of concrete as soon as concrete has attained sufficient
stiffness to prevent sagging. Perform needed repairs or treatment required on such sloping
surfaces at once, followed by specified curing.

Loosen wood forms for wall openings as soon as this can be accomplished without damage to
concrete.

Formwork for columns, walls, sides of beams, and other parts not supporting weight of concrete
may be removed as soon as concrete has hardened sufficiently to resist damage from removal.

Where no re-shoring is planned, leave forms and shoring used to support weight of concrete in
beams, slabs and other concrete members in place until concrete has attained its specified
strength. Where re-shoring is planned, supporting formwork may be removed when concrete has
reached 70 percent of specified strength, provided re-shoring is installed immediately.

When shores and other vertical supports are arranged so non-load-carrying form-facing material
may be removed without loosening or disturbing shores and supports, facing material may be
removed at earlier age as permitted.

3.3 RE-SHORING

A.

B.

When re-shoring is permitted or required, plan operations in advance. While re-shoring is
underway, allow no live load on new construction.

During re-shoring do not subject concrete in beam, slab, column or other structural member to
combined dead and construction loads in excess of loads permitted by Architect for developed
concrete strength at time of re-shoring. Place re-shores as soon as practicable after stripping
operations are complete but in no case later than end of working day on which stripping occurs.
Tighten re-shores to carry required loads without overstressing construction. Leave re-shores in
place until:
1. Tests representative of concrete being supported have reached specified strength.
Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11
031100-4

Issued for Construction - 6/30/11



2. In-place concrete is at least 7 days old.
3. Loads imposed by construction operations do not exceed design loads.

C. For floors supporting shores under newly placed concrete leave original supporting shores in
place or re-shore. Re-shoring system shall have capacity sufficient to resist anticipated loads and
equal to at least one half of capacity of shoring system above. Locate re-shores directly under
shore position above unless otherwise permitted.

D. In multi-story buildings extend re-shoring over sufficient number of stories to distribute weight
of newly placed concrete, forms, and construction live loads in such a manner that capacity of
floors as determined by design load and developed concrete strength at time of stripping and re-
shoring is not exceeded.

34 REMOVAL STRENGTH

A. When removal of formwork or re-shoring is based on concrete reaching specified strength,
concrete shall be presumed to have reached this strength when either of following conditions has

been met.
1. When test cylinders, field cured along with concrete they represent, have reached specified
strength.

2. When concrete has been cured as specified for same length of time as age at test date of
laboratory-cured cylinders which reached specified strength. Determine length of time
concrete has been cured in structure by cumulative number of days or fractions thereof, not
necessarily consecutive, during which temperature of air in contact with concrete is above
50 degF and concrete has been damp or sealed from evaporation and loss of moisture.

END OF SECTION
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SECTION 03 15 23
EXPANSION JOINT SEALS IN CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Expansion Joint Seals In
Concrete, as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Install Expansion Joints in weather-tight, water-tight fashion.

B. Extruded Neoprene:
1. Quality complying with ASTM-D3542, and the following properties:

Minimum Physical Properties

Property Test Method Required Value
Tensile strength, min. ASTM-D412 2000 PSI
Elongation at break, min. ASTM-D412 250 %
Hardness, Type A durometer ASTM-D2240 55 15
Oven aging (70 hours @ 212° F): ASTM-D573
Tensile strength, max. 20% loss
Elongation, max. 20% loss
Hardness, Type A durometer 0to +10 pts
Max Weight Change due to Oil swell; (#3 Oil for 70 . o
hours @ 212° F) ASTM-D471 45%
Ozone resistance, 20% strain 70 hours aging, ASTM-D1149 No cracks

ASTM-D573, 3 ppm in air

1.3 SUBMITTALS

A. Project information:
1. Manufacturer of listed products.

B. Contract Closeout Information:
1. Flood Test Results.

C. LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material

manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.
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PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Expansion joint seals:

1.

2.

Base:

a. D.S.Brown.

Optional:

a. Watson Bowman Acme Corp

B. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

A.

General:

1. Size material for joint width(s) indicated and in accord with current published
recommendations of manufacturer.

2. Use maximum available lengths.

3. Use factory fabricated joints.

4. Use types described below where indicated:

Expansion Joint Seal — Type A:

1. Description:
a. Elastomeric, neoprene profiles as indicated.

2. Base Product(s) (refer to plans for where occurs):

a. “JP-Series” by D.S. Brown.

Expansion Joint Seals — Type B:

1.

2.

Description:

a. Dense neoprene, supported by rolled stainless steel frame rails.
b. Frame rails to include 1/2 IN diameter embed studs.

Base Product:

a. “PG-Series” by D.S. Brown.

Expansion Joint Seals — Type C (Heavy-duty Compression Type):

1.

2.

Description:

a. Elastomeric, neoprene profiles as indicated.
Base Product:

a. “Delastic CV-Series” by D.S. Brown.

Expansion Joint Seals — Type D (Normal-duty Compression Type):

1. Description:
a. Elastomeric, neoprene honeycomb profiles as indicated.
b. Width(s): As indicated

2. Base Product:
a. “CS-Series” by D.S. Brown.

Lubricant/adhesive:

1. High-strength, 2-part Epoxy Manufacturer’s standard.

2. Use where required.

2.3 EXPANSION JOINTS TYPES SPECIFIED ELSEWHERE

A.

B.

Expansion Joints at Roofing:

1.

Specified in Section 07 62 00 and applicable roofing section(s), or both.

Expansion Joints in Exterior Walls:

1.

See Compressible Sealants, Specified in Section 07 92 13.

Expansion Joints in Interior locations:
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1. Specified in Section 07 95 13.

PART 3 - EXECUTION

3.1 INSPECTION

A.

Assure that joints to receive seal are free from defects with sides straight and parallel to proper
width and depth indicated.

1. Temperature at time of joint construction determines width of working joint.

2. Form joints allowing for design temperature variations.

3. Ensure that concrete is cured per manufacturer’s recommendations, prior to installing joint.

3.2 PREPARATION

>

o aw

Clean surfaces to receive seal of material which may be detrimental to effective joint sealing.
Do not apply adhesives at temperatures below 40 DegF.

Do not install seals at temperatures above 85 DegF.

Keep adhesives and solvents away from heat or flame.

Apply in well ventilated area.

3.3 INSTALLATION

A.

B.

C.

General:

1. Where pedestrian traffic is anticipated: Utilize material which are ADA compliant.

2. Miter and splice seal at corners where space does not permit a smooth bend.

3. Splice seal using adhesive to provide a permanent, watertight joint.

4. Remove misapplied adhesive immediately, using methylethyl ketone (MEK) or toluene.

Installation — Joint Type A, C, and D:

1. Decompress seals using vacuum suction.

2. Apply continuous coat of adhesive to both joint interfaces immediately prior to seal
installation.

3. Insert into joint void.

4. Release suction, allowing material to expand and apply necessary bonding pressure.
a. Exception: Use pressurized air, in lieu of suction, where so recommended by

manufacturer.
5. Install with top recessed 1/8 IN.

Installation — Joint Type B:

1. Embed stainless steel frame rails into concrete.

2. Coordinate joint void width with drawings and according to manufacturer’s
recommendations.

3. Install substantially flush with adjacent slab surfaces.

4. Seal frame rails to concrete after slabs have cured.

3.4 FIELD TESTING

A.

B.

Flood test installed joints for 24 hours.
1.  Minimum depth of water: 2 IN.

Visually inspect area below for signs of water leakage.

Repair areas which permit passage of water and re-test.

END OF SECTION
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PART 1 -

1.1

1.2

1.3

SECTION 03 20 00
CONCRETE REINFORCING

GENERAL

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Concrete Reinforcing, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Testing of reinforcing steel welding shall be performed by Laboratory’s testing agency at
Laboratory’s expense.

B. Standards:

1. ASTM-A185: Standard Specification for Steel Welded Wire Reinforcement, Plain, for
Concrete Reinforcement.

2. ASTM A663: Standard Specification for Steel Bars, Carbon, Merchant Quality, Mechanical
Properties.

3. ASTM-A615: Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement.

4.  ASTM-AG67S5: Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality,
Mechanical Properties.

5. ASTM-A706: Standard Specification for Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement.

6. ASTM-A775: Standard Specification for Epoxy-Coated Reinforcing Steel Bars.

7. ASTM-A884: Standard Specification for Epoxy-Coated Wire and Welded Wire
Reinforcement.

8. ACI 315: Details and Detailing Concrete Reinforcement.

9. American Welding Society ANSI/AWS-D1.4 Structural Welding Code- Reinforcing Steel.

C. [Initial test for reinforcing bar welding will be paid by Laboratory. Retests due to failed initial
tests shall be paid by Contractor.

SUBMITTALS

A. Shop drawings:

1.

Shop drawings indicating size, number, dimensions and locations of reinforcing steel and

accessories, in sufficient detail to permit installation of reinforcing without reference to

Contract drawings.

a. Details of concrete reinforcement and accessories not indicated on Contract Documents
shall be in accordance with ACI 315.

b. Drawings shall incorporate coordinated sleeve and box out layout drawings provided by
mechanical, electrical, plumbing, fire protection and other trades.

B. Project information:

1.

Certification that reinforcing to be welded conforms to ASTM-A706.

C. LEED Information:

1.

MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.
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2. MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. End bearing splice couplers:
1. Base:
a. Erico Products.

B. Tension splice couplers:
1. Base:
a. Erico Products.
b. Dayton Metal Products.
c. Dextra America Inc.

C. Epoxy adhesive for anchoring reinforcing:

1. Base:
a. Hilti, HIT System.
2. Optional:

a. Simpson, Set
b. Powers, Power-Fast

D. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

A. Reinforcing - General: Conform to ASTM-A615, Grade-60.
B. Reinforcing - Welded: Reinforcing to be welded shall conform to ASTM-A706.

C. Welded wire reinforcement: Flat sheets conforming to ASTM-A185 and to wire size and spacing
of smooth wire indicated on drawings.

D. Smooth dowel bars for construction joints: Conform to ASTM-A663 or ASTM-A675, Grade-60.
Where indicated, provide a metal dowel cap at one end of dowel to permit longitudinal
movement of dowel within concrete section. Provide for movement which equals joint width
plus 1/2 IN. Unless otherwise indicated, use 5/8 IN diameter dowels spaced 18 IN on center.

E. Slab on Grade Plate Dowels: May be used as an equal substitute for smooth dowel bars at
construction joints. Plate material shall be ASTM A36 steel and shall be Diamond Dowel
System, by PNA Construction Technologies, size 1/4” x 42 dowels or equal . Locate plate
dowels per smooth dowel bar requirements. Do not shear plates. Remove burrs at edges of
plates.

F. End bearing splice couplers:
1. Erico Speed-Sleeve Splice by Erico Products.

G. Tension splice couplers: Shall develop minimum 125 percent of yield strength of bar(s). Where
drawings indicate tension splice couplers, provide one of following:

“Lenton” threaded tension coupler by Erico Products.

“Bar-Grip” tension coupler by Dayton Metal Products of Miamisburg, OH.

“Cadweld” tension splice by Erico Products.

Bar-Lock lockshear bolt coupling sleeves, manufactured by Dayton Superior

“Bartec” Mechanical Couplers as manufactured by Dextra America, Inc.

NS
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Epoxy coating for reinforcing: Conform to ASTM-A775. Coat reinforcing specifically noted on
drawings as well as applicable splice couplers. Touch up damaged coating areas in field.

Epoxy anchored reinforcing: Install reinforcing anchored in concrete with epoxy adhesive, in
accordance with epoxy manufacturer’s instructions.

2.3 FABRICATION

A.

Bars used for concrete reinforcement shall meet following requirements for fabricating
tolerances:

1. Sheared length: Plus or minus 1 IN.

2. Depth of truss bars: Plus 0, minus 1/2 IN.

3. Overall dimensions of stirrups, ties, and spirals: Plus or minus 1/2 IN.

4. Other bends: Plus or minus 1 IN.

For bars with “End Bearing Splice Couplers,” bar ends shall terminate in flat surfaces, within 1-
1/2 degrees of a right angle to axis of bars and shall be fitted within 3 degrees of full bearing
after assembly.

PART 3 - EXECUTION

3.1 WELDING

A.
B.
C.
D.

Perform welding of reinforcing steel in conformance with AWS-D1.4.
Use E70 electrodes.
Each welder shall place an approved identifying mark near each completed weld.

Cut out welds determined to be defective and reweld and retest at Contractor’s expense.

3.2 PLACING REINFORCEMENT

A.

Provide minimum concrete covering for reinforcement as follows:

1. Concrete deposited against earth: 3 IN.

2. Formed surfaces exposed to weather or in contact with earth: 2 IN for reinforcing bars
No.6 or larger; 1-1/2 IN for reinforcing bars less than No.6.

3. Interior surfaces: 1-1/2 IN for beams, girders, and columns; 3/4 IN for slabs, walls and
joists with No.11 bars or smaller, and 1-1/2 IN with No.14 and No.18 bars.

Place bars to following tolerances:

1. Clear distance to formed surfaces: Plus or minus 1/4 IN.

2. Minimum spacing between bars: Minus 1/4 IN.

3. Top bars in slabs and beams:
a. Members 8 IN deep or less: Plus or minus 1/4 IN.
b. Members between 8§ and 24 IN deep: Plus/minus 1/2 IN.
c.  Members more than 2 FT deep: Plus or minus 1 IN.

4. Crosswise of members: Spaced evenly within 2 IN.

5. Lengthwise of members: Plus or minus 2 IN.

Bars may be moved as necessary to avoid interference with other reinforcing steel, conduits, or
embedded items. If moved more than one bar diameter, or enough to exceed above tolerances,
resulting arrangement of bars subject to approval.

Assure that reinforcement, at time concrete is placed, is free of materials that may adversely
affect or reduce bond. Reinforcement with rust, mill scale or a combination of both will be
accepted as being satisfactory without cleaning or brushing provided dimensions and weights,
including heights of deformations, of a cleaned sample is not less than required by applicable
ASTM.
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Support reinforcement and fasten together to prevent displacement by construction loads or
placing of concrete beyond tolerances indicated. On ground, provide supporting concrete blocks
or other approved method. Over formwork, use concrete, metal, plastic or other approved bar
chairs and spacers. Where concrete surface will be exposed to weather in finished structure,
furnish accessories within 1/2 IN of concrete surface of non-corrosive material or protect
against corrosion.

Overlap welded wire reinforcement wherever successive mats or rolls are continuous, in such a
way that overlap measured between outermost cross wires of each fabric sheet is not less than
spacing of cross wires plus 2 IN. Unless shown otherwise on the drawings, support as required
for reinforcing bars by methods of Paragraph E above.

As indicated on drawings, offset vertical bars in columns at least one bar diameter at lapped
splices. To ensure proper placement, furnish templates for column vertical bars and dowels.

Splices not specifically indicated shall be subject to approval.

Unless permitted by Architect/Engineer, do not bend reinforcement after embedding in hardened
concrete.

Unless permitted by Architect/Engineer, do not tack weld reinforcing.

END OF SECTION
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SECTION 03 31 00
CONCRETE MATERIALS AND PROPORTIONING

PART 1 - GENERAL

1.1 SUMMARY

A.

B.

Furnish all labor, materials, tools, equipment, and services for Concrete Materials and
Proportioning, as indicated, in accordance with provisions of Contract Documents.

Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A.

ASTM designated specifications for material quality and test methods appear throughout this

specification.

1. The serial designation prefixed with ASTM shall identify the specification which shall be a
part of this specification.

Standards for concrete work: Comply with applicable provisions of following ACI publications
(latest edition) except as otherwise indicated.
1. ACI 301 “Specifications for Structural Concrete for Buildings.”

Concrete Mixture Proportioning:

1. Employ and pay for testing agency acceptable to Architect and Laboratory to perform
materials evaluation, testing and design of concrete mixes.

2. Certificates, signed by material producer and Contractor, may be submitted in lieu of
material testing when approved by Architect.

Concrete Testing:

1. Specified in Section 03 08 13 (Laboratory Pays).

2. Contractor to assist with related communication and temporary storage of test cylinders at
jobsite.

Pre-Concrete Conference

1. At least 35 days prior to the start of the concrete construction schedule, the contractor shall
conduct a meeting to discuss the approved mix designs and to discuss the required methods
and procedures to achieve the required concrete construction. The contractor shall send a
pre-concrete conference agenda to all attendees 20 days prior to the scheduled date of the
conference.

2. The contractor shall require responsible representatives of every party who is concerned
with the concrete work to attend the conference, including but not limited to the following:

Architect and/or Engineer

Contractor's superintendent and quality control representative.

Laboratory responsible for the concrete design mix

Laboratorys Testing Agency responsible for field quality control

Concrete subcontractor

Ready-mix concrete producer

Admixture manufacturer(s)

Concrete pumping equipment manufacturer

3. Mmutes of the meeting shall be recorded, typed and printed by the contractor and
distributed by him to all parties concerned within 5 days of the meeting. One copy of the
minutes shall also be transmitted to the Laboratory's representative for information
purposes.

PR oo po o
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1.3 SUBMITTALS

4. The minutes shall include a statement by the concrete contractor indicating that the
proposed mix design, and placing, finishing and curing procedures can produce the concrete
quality required by these specifications.

A. Product Data:
1. Concrete Mix Designs:
a. Each Mix design shall be submitted individually. Do not combine multiple mix designs
into a single submittal
b. Submit the following data for each concrete mix proposed for use:

1)

6)
7

Intended use of the mix design.

Proportions of materials.

Slump.

Air content.

7-day and 28-day compression test results of trial mixes or standard deviation
analysis of an established mix. Tests for trial mixes or for use in standard deviation
analysis must have been made within 45 days of the date of the submittal. Older
results will not be accepted.

Test for unit weight of fresh and air dry light weight concrete.

Splitting tensile strength ratio for proposed Lightweight Concrete mix(es).
Determine in accordance with ASTM-C496.

c. Submit source and certification or proof of quality (and compatibility of admixtures) for
each of the constituents of the proposed concrete mixes. Compatibility of admixture
must be certified.

1)

Cement.

Aggregate.

Water.

Admixtures:

a) Air Entraining Admixture.
b) High-Range Water Reducer.
c) Fly Ash.

d) Other.

d. Review and approval of mix designs by Architect does not relieve the Contractor of
responsibility to provide concrete of the quality and strengths required by the Contract
Documents.

1)

The Architect’s approval is contingent upon satisfactory performance and strengths
being achieved in the field.

B. LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material

manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

PART 2 - PRODUCTS

2.1

MATERIALS

A. Lightweight Concrete:
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1. Concrete made with low density, lightweight aggregate ASTM-C 330 or mixture of
lightweight and normal weight aggregate.
2. Dry unit weight equal to15 PCF, plus or minus 3 PCF.

Normal Weight Concrete: Concrete for which density is not a controlled attribute.
1. Materials ultimately used in production must be of same quality, properties and proportion
as indicated in approved concrete mix design (as approved by Architect).

Under-slab Vapor Retarder: Specified in Section 03 31 10.

Cement:

1. Portland cement conforming to ASTM-C150 or blended cements conforming to ASTM-
C595.

2. Color: Natural gray.

Aggregates:
1. General:
a. Regard fine and coarse aggregates as separate ingredients.
b. Each size of coarse aggregate, as well as combination of sizes when two or more are
used, shall conform to grading requirements of applicable ASTM specifications.
2. Normal Weight Concrete:
a. ASTM-C33, also aggregate shall be obtained from a source approved by the State
Highway Department for use in concrete for state bridges.
3. Lightweight Concrete:
a. Coated expanded clay, slate or shale produced by rotary kiln process, conforming to
ASTM-C330.

Potable Water:
1. Conforming to ASTM C 1602/C 1602M. Potable

Admixtures:
1. General:

a. Use only when specifically required or permitted by Contract Documents, otherwise
must be approved by Architect.

b. Trial mixes and tests shall be prepared with job materials, including admixture, to
demonstrate that there will be no subsequent reduction in strength or durability of
hardened concrete.

c. Conform to appropriate following specifications:

2. Calcium chloride and admixtures containing more than 0.05 percent chloride ions are not

permitted.

Air-entraining Admixtures: ASTM-C260.

Mid-Range Water Reducer: ASTM-C494, Type A.

High-Range Water Reducer :

a. ASTM-C494, Type F or G. Subject to complying with these specifications, the
following manufacturers of High Range Water Reducing Admixtures are approved:

1) “Daracem — 100” or Adva Flow Seriesby Grace Construction Products.

2) “Rheobuild 1000 , Glenium Series or PS 1466 ” by BASF Construction
Chemicals.

3) “Eucon 37” or “Eucon SPJ” by Euclid Chemical.

4) “PSP-N,” “PSP-N2,” “PSP-R,” and “PSP-L” by Procrete Industries.

b. Other manufacturers desiring approval comply with Section 00 26 00.
6. Water-reducing, Retarding, and Accelerating Admixtures: ASTM-C494.
7.  Supplementary Cemetitous Materials:

a. Flyash- ASTM-C618, Class C or Class F.

1) Samples shall be obtained, prepared, and tested in accordance with ASTM-C311.

ok w

Concrete Cleaning Solutions:
1. Specified in Section 03 31 10.
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2.2  PROPORTIONING CONCRETE MIXES

A. General:

1. Contractor and concrete supplier are responsible to provide concrete, in-place, which
satisfies all the requirements listed in the following table.

2. Contractor and concrete supplier are also responsible to adjust the concrete mixes, as
needed, to:
a. Correct for non-conformance.
b. Correct for a variation in the quality of a constituent.
c. Compensate for extreme conditions in the field.

B. Establish concrete material proportions by any of the proportioning methods described in AC1-
301 guidelines.

Concrete Properties Table — IP Units

28-day Dry Unit Max Max.
Use strength Weight Aggregate. Air % w/C S(II‘:\]TP c%’;‘:m
(KSI) (PCF) Size (IN) Ratio
F°°t'§93 .Grade 4.0 1-1/2 45 0.60 4 |
eams
FDN Walls 4.0 1 4.5 0.50 5 I
Slabs-on-grade 4.0 1-1/2 0.45 3 I
Structural floors,
girders, slabs, 5.0 3/4 0.45 9(*) I
columns
oSt tensioned 5.0 3/4 or 1 6 0.40 9(") |
Shear Wall 5.0 3/4 0.40 9(*) I
Lt. Wt. Slabs on
composite metal 3.5 115 3/4 0.50 6 I
deck
Norm. Wt. Slabs
on composite 4.0 3/4 0.50 6 I
metal deck
All other uses 4.0 3/4 6 0.50 4 |
C. Instructions for use of Table:
1. General:
a. Provide concrete mixes with properties indicated in locations identified in “use”
column.

2. 28-day Strength:
a. Installed concrete must meet or exceed the minimum 28-day compressive strength
indicated.
b. Laboratory mix design strengths must exceed this strength by the appropriate amount
per AC1-301.
c. Determine strength in accordance with ASTM-C192 and ASTM-C39.
3. Dry Unit Weight:
a. If no value is listed, assume normal weight.
b. Dry unit weight of light weight mixes shall be maximum air dry unit weight permitted.
c. Correlate fresh weight with air dry weight of same mix to use as basis of acceptance on
job site. Test in accordance with ASTM-C567 and ASTM C 138.
4. Maximum Aggregate Size:
a. Maximum size of coarse aggregate determined in accordance with:
1) ASTM-C33 for normal weight concrete.
b. Some mixes are designated “3/4 IN or 1 IN,” permitting the contractor / supplier option.
5. Air Content:
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a. Required percentage of entrained and entrapped air as measured by ASTM-C231,

ASTM-C173, or ASTM-C138, as appropriate.

b. Tolerance of air content as delivered is + 1-1/2 percent for normal weight and + 2
percent for lightweight concrete.

c.  When left blank, required air content is not specified.

Water Reducer:

a. Mid Range Water Reducer or High Range Water Reducer shall be provided as
necessary to achieve slump indicated

b. Contractor, as option, may elect to use Water Reducers to improve workability or
permit pumping.

Maximum W/C Ratio:

a. Maximum ratio of pounds of water allowed to pounds of cementitious material used in

the concrete mix.

Slump:
a. Mixes without Water Reducers:

1) Slump tolerance: Up to 1 IN above maximum indicated is allowed, provided the
average of 5 consecutive batches does not exceed the indicated amount by more
than a 1/2 IN.

b. Mixes with Water Reducers (noted by *):
1) Slump indicated is “after” dosing.
2) Slump tolerance “after” dosing: +1-1/2 IN and -1 IN is permitted for each batch.

c. Determine slump in accordance with ASTM-C143.

d.  Where slump is not specified, provide concrete with slump in accordance with
approved mix designs

Cement:

a. Type: Provide cement type indicated.

b. As option, the contractor/supplier may use Fly Ash or Ground Blast Furnace Slag for
partial replacement of cement.

1) For each unit of cement that is removed, replace with two units of Class F Fly Ash
or one unit of Class C Fly Ash.

2) For each unit of cement that is removed, replace with one unit of Ground Blast
Furnace Slag

3) Maximum amount of cement replaced shall not exceed that specified in table
4.2.2.9 of ACI 301

4) W/C ratio shall be based on total cemetitous material content

D. Admixtures:

Use admixtures in accordance with manufacturer’s instructions.

2. Use only approved admixtures.

PART 3 - EXECUTION

3.1 PREPARATION

A. Material Safety Data Sheet and storage labeling shall be available at the job site and conform to

current governing regulations.

3.2 STORAGE OF MATERIALS

A.

B.

Store cement in weather tight buildings, bins, or silos which will exclude moisture and
contaminants.

Arrange aggregate stockpiles and use in a manner to avoid excessive segregation and to prevent
contamination with other materials or with other sizes of like aggregates.
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C.
D.

1. To insure that this condition is met, perform test for determining conformance to
requirements for cleanliness and grading on samples secured from aggregates at point of
batching.

2. Do not use frozen or partially frozen aggregates.

Allow sand to drain until it has reached relatively uniform moisture content before use.

Store admixtures in manner to avoid contamination, evaporation, or damage.

1. For those used in form of suspensions or non-stable solutions, provide agitating equipment
to assure uniform distribution of ingredients.

2. Protect liquid admixtures from freezing and temperature changes which would adversely
affect their characteristics.

3.3 MIXING AND DELIVERY

A.
B.

Batch, mix and transport concrete in accordance with ASTM-C94.
Batch and mix admixtures in accordance with manufacturer’s instructions.

Concrete shall have a slump of 2 to 4 IN when it arrives at job site.

1. Water additions at job site shall be limited to comply with W/C Ratio requirements.

2. Do not allow water to be added to the mix unless the amount allowed is clearly indicated on
the truck delivery ticket.

Following addition of High Range Water Reducer, mix for a minimum of 70 revolutions or 5
minutes to assure a consistent mixture.

Reduction of required average strength:

1. During construction, and after sufficient data becomes available, laboratory strength of
mixes may be reduced in accordance with Section 3.11 of AC1-301, subject to approval by
the Architect.

END OF SECTION
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SECTION 03 31 10
CONCRETE MIXING, PLACING, JOINTING AND CURING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A.

Furnish all labor, materials, tools, equipment, and services for Concrete Mixing, Placing,
Jointing and Curing as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.
QUALITY ASSURANCE
A. Materials standards:
1. ASTM-C171: Standard Specification for Sheet Materials for Curing Concrete.
2. ASTM-C309: Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.
3. ASTM-C1315: Standard Specification for Liquid Membrane Forming Curing Compounds
Having Special Properties for Curing and Sealing Concrete.
4. ASTM-D1751: Standard Specification for Preformed Expansion Joint Fillers for Concrete
Paving and Structural Construction (Non-extruding and Resilient Bituminous Types).
5. ASTM-D1752: Standard specification for Preformed Sponge Rubber and Cork and
Recycled PVC Expansion Joint Fillers for Concrete Paving and Structural Construction.
6. ASTM E 1643 Standard Practice for Installation of Water Vapor Retarders Used in Contact
with Earth or Granular Fill Under Concrete Slabs.
7. ASTM E 1745 Specification for Water Vapor Retarders Used in Contact with Soil or
Granular Fill under Concrete Slabs
B. Production standards:
1. ASTM-C94: Standard Specification for Ready-mixed Concrete.
2. ASTM C 138 Standard Test Method for Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete.
3. ASTM-C567: Standard Test Method for Determining the Density of Structural Lightweight
Concrete.
4. ACI 305.1: Hot Weather Concreting.
5. ACI 306.1: Cold Weather Concreting.
SUBMITTALS
A. Product Data:
1. Vapor Retarder
B. Shop drawings:
1. Placement plans: Indicate proposed locations of construction joints and placement
sequencing.
2. Screeding and finishing plan.
C. Samples:
1. Joint filler.
2. Vapor Retarder and sealing products.
3.  Waterstops.
D. Project information:

1. Joint filler technical data.
2. Curing compound technical data.
a. Interior slabs: Include floor covering manufacturer’s writer approval for use.
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3. Concrete cleaner.
4. Waterstop technical data.

E. Project Closeout Information:
1. Certification of conformance with specified tolerances.
2. Certification shall be based on documented survey performed by an Illinois Licensed
Surveyor employed by the contractor.
3. Certification shall be submitted within 10 days of completion of the structural concrete
frame.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Strippable Curing Compound:
1. Base:
a. Kurez DR VOX or Kurez W VOX
b. Horncure WB, Horncure WB 30 by the Euclid Chemical Company.

B. Chemical Curing Compound :

1. Base:

a. L&M Construction Chemicals.
2. Optional:

a. Dayton Superior.

b. Euclid.

c. Sonneborne.
d. WR Meadows.

C. Concrete Cleaner:

1. Base:
a. ProSoCo.
2. Optional:

a. L&M Construction Chemicals

D. Self-Expanding Rubber Strip Waterstops:

1. Base:
a. Greenstreak.
2. Optional:

a. Progress Unlimited, Inc.
b. Deneef Construction Chemicals.
c. Adeka (Mitsubishi).

E. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

A. Concrete materials and proportioning: See Section 03 31 00.

B. Strippable Curing Compound:
1.  Conform to ASTM C309 (Voc Compliant, 350 g/1).
2. For use on slabs receiving subsequent applied finishes and where noted on the drawings.
3. Install in strict accordance with the manufacturer’s recommendation and supervision.

C. Expansion joint filler, premolded: Type required, conforming to ASTM-D1751 or ASTM-

D1752.
1. Curing Sheet Material (required where concrete is scheduled to be stained per section 09 67
75)
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a. Moisture-Retaining Cover Conforming to ASTM C171: A naturally colored,
non-woven polypropylene fabric with a 4-mil non-perforated reflective (white)
polyethylene coating containing stabilizers to resist degradation from ultraviolet light.
Fabric shall exhibit low permeability and high moisture retention.

b. Acceptable manufacturers
1) Hydracure M5 by PNA Construction Technologies, Inc., Matthews,

2) Transguard 4000 by Reef Industries (Armorlon Division), Incorporated,

D. Granular Fill: See Section 31 23 00.
2.3 UNDER-SLAB VAPOR RETARDER

A. Under-slab Vapor Retarder, Class A:
1. Meet ASTM-E1745 Class A and:
a. Minimum thickness: 15 mil.
b. Maximum Water Vapor Permeance: 0.03 Perm (US).
¢.  Minimum Puncture resistance: 3000 grams ASTM-D1709 Method B.
2. Base Product:
a.  “Perminator - 15 mil” by WR Meadows.
3. Optional Products:
a.  Vapor Block 15 by Raven.
b. Moistop Ultra 15 by Fortifiber.
c. Viper Vaporcheck II 15-mil by Insulation Solutions, Inc.
d. “Stego Wrap 15-mil Class A” by Stego.
4. Tape as recommended by vapor retarder manufacturer.

24 CONCRETE CLEANERS

A. Base Product: ProSoCo, Sure Klean “Custom Masonry Cleaner”.

2.5 WATERSTOPS

A. Self-Expanding Rubber Strip Waterstops:

1. Bentonite-free hydrophilic polymer modified chloroprene rubber, suitable for adhesive
bonding to concrete.

Profile: Rectangular or trapezoidal strip unless otherwise indicated.

Minimum Dimensions: 3/8 IN x 3/4 IN thick.

Provide in maximum practicable length to minimize end joints.

Butt splice joints at intersections and at ends of pieces in accordance with manufacturer’s

instructions.

a. Make joints to develop effective watertightness fully equal to that of continuous
waterstop material, to permanently develop not less than 50 percent of mechanical
strength of parent section, and permanently retain flexibility.

6. Base Products: “Hydrotite” by Greenstreak; “Ultra Seal” by Adeka (Mitsubishi);
“Swellseal” by Deneef Construction Chemicals; “Superstop” by Progress Unlimited, Inc

NhAw

PART 3 - EXECUTION

3.1 MIXING AND PRODUCTION OF CONCRETE

A. Batch, mix and transport ready-mixed concrete in accord with ASTM-C94.
1. Plant equipment and facilities shall conform to “Check List for Certification of Ready
Mixed Concrete Production Facilities” of National Ready Mixed Concrete Association, 900
Spring Street, Silver Spring, MD 20910.

B. Site batched and mixed concrete will be permitted only after ability to control quality has been
demonstrated to satisfaction of Architect.
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3.2

3.3

34

3.5

MIXING - CONTROL OF ADMIXTURES

A. Admixtures shall be added in accordance with Manufacturers recommendations
B. If two or more admixtures are used, verify compatibility with manufacturers

MIXING - LIGHTWEIGHT CONCRETE

A. Batch and mix lightweight aggregate concrete as recommended by producer of aggregate.
1. If procedures are recommended which are at variance with these specifications, they must
be approved.

B. Iflightweight aggregate absorbs less than 2 percent water by weight within 1 hour, batch and
mix concrete based on test of a sample from field-conditioned supply.

C. If absorption exceeds 2 percent, batch and mix concrete as follows:
1. Add aggregate to approximately 80 percent of mixing water and mix for a minimum of 1-
1/2 minutes (15 revolutions in a truck mixer).
2. Then add admixtures, entire weight of cement, and withheld portion of mixing water in
order named, and mix.

D. Base acceptance of lightweight concrete in field on fresh unit weight measured in accordance
ASTM-C 138.
1. Nominal fresh unit weight shall be that corresponding to specified maximum air-dry unit
weight calculated from formula in ASTM-C567.
2. When nominal fresh unit weight varies more than 2 PCF from required weight, adjust
mixture as promptly as conditions will permit to bring unit weight to desired level.
3. Do not allow fresh unit weight of batch to vary more than 3 PCF from desired level.

MIXING - TEMPERING AND CONTROL OF MIXING WATER

A. Mix concrete only in quantities for immediate use. Discard concrete which has set.

B. When concrete arrives at project with slump below that suitable for placing, water may be added
only if neither maximum permissible water-cement ratio nor maximum slump is exceeded.
1. Incorporate water by additional mixing equal to at least half of total mixing required.
2. Do not add water after discharge commences

MIXING - WEATHER CONDITIONS

A. Cold weather:
1. Comply with ACI 306.
2. In cold weather, temperature of concrete when delivered at site shall conform to following
limitations:
3. For sections with least dimension greater than 36 IN, comply with table 3.1 of ACI 306R
\ Minimum Concrete Temperature Required at Time of Pour

Air Temperature For sections with least For sections with least dimension
@ time of pour dimension less than 12 IN 12IN to 36 IN
Above 30 DegF 60 DegF 55 DegF

0 to 30 DegF 65 DegF 60 DegF

Below 0 DegF 70 DegF 65 DegF

| Minimum Concrete Temperature Required within 24 Hours of Pour

Air Temp within For sections with least For sections with least dimension
24 Hours of pour dimension less than 12 IN 12 IN or greater
Below 32 60 DegF 50 DegF
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4.

If water or aggregate is heated above 100 degF, combine water with aggregate in mixer

before cement is added.

a. Do not mix cement with water or with mixtures of water and aggregate having a
temperature greater than 100 degF.

b. Final temperature of combined mix shall not exceed 90 degF or be high enough to
cause flash set or loss of slump or workability.

B. Hot weather:

1.

2.

Comply with ACI 305 if high temperature, low slump, flash set, or cold joints are
encountered.

Cool ingredients before mixing, or add flake ice or well-crushed ice of a size that will melt
completely during mixing for all or part of mixing water. Account for water contribution by
ice when calculating the quantity if mixing water and insure that specified W/C ration is not
exceeded.

3.6 PREPARATION BEFORE PLACING

A.

Equipment:

1.

Remove hardened concrete and foreign material from inner surfaces of conveying
equipment.

2. Provide spare vibrator on job site during concrete placing operations.

3. In cold weather, have protective blankets ready and heaters operational and in-place before
placing concrete.

Forms:

1. Complete formwork: Remove frost, snow, ice, water and foreign material; secure
reinforcement in place, position expansion joint material, anchors, and other embedded
items and have entire preparation inspected prior to concrete placement.

2. In hot weather when temperature of reinforcing or forms is greater than 120 degF spray

forms and reinforcement with water just prior to placing concrete.

Screeds and screed rails:

1.

General:

a. Develop a screed system to accurately strike off fresh concrete to the surfaces defined
on the drawings.

b. Anticipate the deflection of all formwork and support systems. Provide and place extra
concrete as necessary to produce finish surfaces with specified tolerances at designated
elevations and contours at no additional cost to the Laboratory.

c.  When form work is cambered whether shored or un-shored and screeding is performed
perpendicular (i.e., up and over) to the crown of the camber set screed rails to follow
the camber and provide a slab of uniform thickness.

1) When screeding parallel with the camber set one screed at midspan along the
crown of the camber and one along the girder or support.
2) Two passes of the screed is necessary to cover one full bay.

d. Other screeding methods may be used provided the deflection of un-shored formwork is
taken into consideration.

e. On unshored steel framing systems, accurately strike off concrete to produce a level
surface after steel supporting system has deflected due the dead weight of the fresh
concrete. Slab thickness on cambered steel shall not be less than that indicated on plan.

f.  If not required in the documents and subjected to the approval of the Architect, the
Contractor as option may camber the formwork.

g. All concrete shall be struck off with a vibrating screed.

h. Use of a “wet screed” system will not be permitted unless:

1) The concrete is struck with a pneumatically vibrated “floater screed.”
2) A highway straight edge is used to true the surface perpendicular to the direction of
the screeding.
3) A satisfactory finish is produced on a trial slab.
i.  Submit a screeding and finishing plan for approval.
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3.7

3.8

3.9

D.

1) A representative trial slab pour shall be provided to demonstrate that the specified
tolerances and a satisfactory surface can be provided by the proposed method of
screeding and finishing.

Subgrade for slabs on grade:
1. Subgrade shall be well drained and of adequate and uniform load bearing nature.

a. Keep in-place density of subgrade soils at least to minimum indicated.

2. Keep subgrade free of frost before concrete placing begins.

a. If temperature inside a building where concrete is to be placed is below freezing, raise
temperature and maintain above 50 degF long enough to remove frost from subgrade
and reinforcing.

3. Keep subgrade moist at time of concreting.

a. If necessary, dampen with water in advance of concreting.

b. Allow no free water standing on subgrade nor muddy or soft spots when concrete is
placed.

UNDER-SLAB VAPOR RETARDER

A.

B.
C.
D.

Place continuous vapor retarder over granular fill (See Section 31 23 00).

1. Installation as recommended by manufacturer.

a. ASTM-E1643.

Lap vapor retarder at ends and edges of sheets and seal with vapor retarder tape.

Extend to extremities of area.

Turn up at perimeter walls to form bond breaker and tape in place.

Detail sleeved or drilled penetrations as recommended by manufacturer.

a. Coordinate detailing at penetrations with subcontractors responsible for penetrations.

DAl

Protect vapor retarder. Repair punctures, tears and other damage using vapor retarder tape.
Trim excess material after slab is placed.

Vapor Retarder installation must be approved prior to concrete placement.

PROTECTION

A.

B.
C.

Unless adequate protection is provided and approval is obtained, do not place concrete when
temperature is below freezing or during rain, sleet or snow.

Do not allow rainwater to increase mixing water nor to damage surface finish.

Concrete damaged by rain or weather and judged defective by Architect shall be removed and
replaced by Contractor at no additional cost to Laboratory or corrected by procedures listed in
Section “Testing and Acceptance.”

CONVEYING

A.

B.

Handle concrete from mixer to place of final deposit as rapidly as practicable by methods which
prevent segregation or loss of ingredients and assure that quality is maintained.

Use equipment conforming to ASTM-C94.

Use horizontal belt conveyors or mount at a slope which will not cause excessive segregation or
loss of ingredients.

1. Protect concrete against undue drying or rise in temperature.

2. Handle to prevent segregation.

3. Do not allow mortar to adhere to belt.

4. Discharge long runs into a hopper or through a baffle.

Use metal or metal-lined chutes with slope between 1 vertical and 2-3 horizontal.
1. Chutes more than 20 FT long and chutes not meeting slope requirements may be used
provided they discharge into a hopper before distribution.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

033110-6

Issued for Construction - 6/30/11



E.

Pumping or pneumatic conveying equipment shall be of suitable kind with adequate pumping
capacity.

1. Control pneumatic placement so that segregation is not apparent in discharged concrete.
2. Loss of slump in pumping or pneumatic conveying equipment shall not exceed 2 IN.

3. Do not convey concrete through pipe made of aluminum or aluminum alloy.

3.10 DEPOSITING IN FORMS

A.

Work includes:

1. Deposit concrete continuously or in layers of such thickness that no concrete is deposited on
concrete which has hardened sufficiently to cause formation of seams or planes of weakness
within section.

2. Place at such a rate that concrete which is being integrated with fresh concrete is still plastic.

3. Do not deposit concrete which has partially hardened or has been contaminated by foreign
materials.

4.  Remove temporary spreaders in forms when concrete placing has reached an elevation
rendering their service unnecessary.

5. They may remain embedded in concrete only if made of metal or concrete and if prior
approval has been obtained.

Do not start placing concrete in supported elements until concrete previously placed in columns
and walls is no longer plastic and has been in place at least two hours.

Deposit concrete as nearly as practicable in its final position to avoid segregation due to re-

handling or flowing.

1. Do not subject concrete to procedure which will cause segregation.

2. Concrete shall not drop more than 6 FT unless approved by the Architect/Engineer. For
greater heights, provide special mix design, chutes, spouts, tremies, or other approved
method.

Concrete buckets shall be equipped with rubber discharge tubes.

1. Tube size shall be effective in directing flow of concrete directly downward between
reinforcing.

2. Unless it can be demonstrated, no segregation will occur with greater distances, maximum
free fall distance of concrete below flexible tube is limited to 4 FT.

Consolidation:

1. Consolidate concrete by vibration, so that concrete is thoroughly worked around
reinforcement, around embedded items and into corners of forms eliminating air or stone
pockets which may cause honeycombing, pitting, or planes of weakness.

2. Use internal vibrators having a minimum frequency of 8000 vibrations per minute to

consolidate concrete effectively.

Do not use vibrators to transport concrete within forms.

Insert vibrators and withdraw at points approximately 18 IN apart.

At each insertion allow duration sufficient to consolidate concrete but not sufficient to cause

segregation; generally from 5 to 15 sec.

6. Where concrete is to have an as-cast finish, bring a full surface of mortar against form by
vibration process, supplemented if necessary by spading, to work coarse aggregate back
from formed surface.

oW

3.11 SLAB PLACEMENT

A.

Coordinate mixing and placing with finishing.

1. Do not place concrete on subgrade or forms more rapidly than it can be spread, straight
edged, and darbled or bull floated.

2. Perform these operations before bleed water has an opportunity to collect on surface.

To obtain good surfaces and avoid cold joints, plan size of finishing crews with due regard for
effects of concrete temperature and atmospheric conditions on rate of hardening of concrete.
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1.

If construction joints become necessary, construct as required under joints and embedded
items.

C. Consolidation:

1.
2.

Thoroughly consolidate concrete in slabs.

Use internal vibration in beams and girders of framed slabs and along bulkheads of slabs on
grade.

Obtain consolidation of slabs with vibrating screeds, roller pipe screeds, internal vibrators,
or other approved means.

3.12 JOINTS AND EMBEDDED ITEMS

A. Construction joints (other than slab on grade):

1.

2.

Locate joints not indicated so as to least impair strength of structure.

a. Place joints in locations approved by Architect/Engineer.

In general, locate near middle of spans of slabs, beams, and girders unless a beam intersects

a girder at this point, in which case, offset joint in girder a distance equal to twice width of

beam.

a. Locate joints in walls and columns at underside of floors, slabs, beams, or girders and at
tops of footings or floor slabs.

b. Place beams, girders, brackets, column capitals, haunches, and drop panels at same time
as slabs.

c. Make joints perpendicular to main reinforcement.

Continue reinforcement across joints.

Clean surface of concrete at joints thoroughly and remove laitance.

a. Prior to placing adjoining concrete, dampen (but do not saturate) hardened concrete of
construction joints.

B. Joints in slabs-on-grade:

1.

2.

Construction joints:

a. Place keyed dowelled or diamond plate construction joints as indicated on plans and at
locations where a slab placement is terminated or interrupted.

b. Size of placements and sequence of slab placement is Contractor’s option, except
construction joints shall be located at a control joint location.

c. Construction joints act as control joints.

Control joints:

a. Provide contraction (control) joints as indicated.

b. If not shown, provide along column centerlines.

c.  Where column centerline spacing or spacing between column centerlines and walls
exceeds 30 FT, provide an intermediate joint(s) at intervals not exceeding 30 FT.
Locate joints to produce panels that are as square as possible with the length no more
than 1.5 times the width

d. Also provide joints where change in slab width occurs, such as at block-outs, pits, etc.

e. If saw cut joints are required or permitted, time cutting properly with set of concrete by
one of the following methods
1) Start cutting as soon as concrete has hardened sufficiently to prevent aggregates

being dislodged by saw. Complete sawing within 12 hours after placement.

2) The soff cut saw shall be used within two hours of final finishing.

a) Cut depth not less than 10 percent of slab thickness with a 1-inch minimum.

b) Remove debris in path of cut and under Skid Plate before cutting. Skid Plate
must remain flat on surface.

¢) Use Soff-Cut blades and Skid Plates, using a new Skid Plate with each new
blade.

d) Install Soff-Cut joint protector at saw-cut intersection prior to cross-cut.

e) Remove dry powder without disturbing finish.

f) Avoid traffic across saw cut until sufficient strength is gained to protect joint
edges.
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3) If an alternate method or timing is proposed, submit detailed plans for review and
acceptance.
3. Complete before shrinkage stresses become sufficient to produce cracking.
4. TIsolation joints:
a. Provide isolation joints around columns, and between slab on grade and walls.
b. Also provide isolation joints around equipment or machinery isolation pads, pits, pipes,
etc., unless detailed otherwise.

Expansion joints:

1. Do not permit reinforcement or other embedded metal items bonded to concrete (except
dowels in floors bonded on only one side of joints) to extend continuously through
expansion joint.

2. Locate expansion joints as indicated.

Acoustic Isolation Joint:

1. Do not permit any reinforcing or other bonded items to extend through joint.

2. Remove all forming material and clean joint thoroughly prior to cover installation. Locate
as indicated.

Place sleeves, inserts, anchors, and embedded items required for adjoining work or for its

support, prior to concreting.
Give Contractors whose work is related to concrete or supported by it ample notice and
opportunity to introduce and/or furnish embedded items before concrete placement.

2. Position expansion joint material, waterstops, and other embedded items accurately and
support against displacement.

3. Fill voids in sleeves, inserts and anchor slots temporarily with readily removable material to
prevent entry of concrete.

3.13 BONDED JOINTS

A.

At construction joints indicated as bonded, obtain bond by one of following methods:
1. Roughen surface of concrete in an approved manner which will expose aggregate uniformly
and not leave laitance, loosened particles of aggregate or damaged concrete at surface.

a.  Dampen (but do not saturate) hardened concrete of joints in exposed work; joints in
middle of beams, girders, joists, and slabs; and joints in work designed to contain
liquids.

b. Thoroughly cover with a coat of cement grout of similar proportions to mortar in
concrete.

c. Use grout as thick as possible on vertical surfaces and at least 1/2 IN thick on
horizontal surfaces.

d. Place fresh concrete before grout has attained its initial set.

2. Prepare joints receiving an adhesive and apply adhesive in accordance with manufacturer’s
recommendations prior to placing of fresh concrete.

3. Prepare surfaces of joints which have been treated with a chemical retarder in accordance
with manufacturer’s recommendations prior to placing of fresh concrete.

3.14 SLAB FINISHING

A.

See Section 03 35 00.

3.15 CURING AND PROTECTION

A.

B.

Work includes: Beginning immediately after placement, protect concrete from premature drying,
hot or cold temperatures, and mechanical injury, and maintain with minimal moisture loss at
relatively constant temperature for period necessary for hydration and hardening of concrete.
Materials and methods of curing subject to approval.

Preservation of Moisture:
1. Interior Slabs:
a. Application of sheet curing materials.
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b. Application of strippable curing compound.
1) Submit written approval from floor covering manufacturer prior to use.
2) Apply in accord with recommendations of manufacturer immediately after water
sheen, which may develop after finishing, has disappeared.
3) Apply continuous film at manufacturer’s specified rate.
4) Completely remove prior to application of floor covering material.

2. Other concrete surfaces not in contact with forms apply one of following procedures
immediately after completion of placement and finishing:

Ponding or continuous sprinkling.

Application of absorptive mats or fabric kept continuously wet.

Application of sand kept continuously wet.

Continuous application of mist spray (not exceeding 150 degF).

Application of sheet curing materials.

Application of other moisture-retaining covering as approved.

Application of curing compound.

1) Apply in accord with recommendations of manufacturer immediately after water
sheen, which may develop after finishing, has disappeared.

2) Apply continuous film at manufacturer’s specified rate.

3) Do not use on surface against which additional concrete or other material is to be
bonded, unless it is proven that curing compound will not prevent bond or positive
measures are taken to remove curing compound completely from areas to receive
bonded applications.

3. Minimize moisture loss from surfaces placed against wooden forms or metal forms exposed
to heating by sun by keeping forms wet until they can be safely removed.

a. After form removal cure concrete until end of time prescribed.

4. Continue curing in accordance with ACI 318 (7 days for most concrete).

a. If tests made of cylinders, kept adjacent to structure and cured by same methods,
indicate average compressive strength has reached 70 percent of specified strength,
(fc’), moisture retention methods may be terminated.

b. If one of curing procedures indicated above is used initially, it may be replaced by one
of other procedures indicated any time after concrete is 1 day old, provided concrete is
not permitted to become surface dry during transition.

e a0 o

C. Temperature, wind and humidity:
1. Cold weather:
a.  When mean daily outdoor temperature is less than 40 degF maintain temperature of
concrete between 50 and 70 degF for required curing period.
b. When necessary make arrangements for heating, covering, insulating, or housing
concrete work adequate to maintain required temperature without injury.
c. Do not use combustion heaters during first 24 hours unless precautions are taken to
prevent exposure of concrete to exhaust gases which contain carbon dioxide.
2. Hot weather:
a.  When necessary make provision for windbreaks, shading, fog spraying, sprinkling,
ponding, or wet covering with a light colored material.
b. Take such protective measures as quickly as concrete hardening and finishing
operations will allow.
3. Rate of temperature change:
a. Keep changes in temperature of air immediately adjacent to concrete during and
immediately following curing period as uniform as possible.
b. Do notexceed 5 degF in any 1 hour or 50 degF in any 24-hour period.

D. Protection from mechanical injury:
1. During curing period, protect concrete from damaging mechanical disturbances, such as
load stresses, heavy shock, and excessive vibration.
2. Protect finished concrete surfaces from damage by construction equipment, materials, or
methods, and by rain or running water.
3. Do not load self-supporting structures in such a way as to overstress concrete.
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E. Protection of slabs-on-grade from frost:
1. Interior slabs exposed to freezing temperatures shall be adequately protected so that frost
does not develop in supporting subgrade.

3.16 ELEVATOR DOOR FRAMES

A. Elevator Door Frames in concrete shafts:
1. Block-out as required by Elevator Manufacturer to allow for door frames to be set.
2. After door frames have been set, set forms across void between frame and edge of block-
out.

3. Fill in with concrete fill.

3.17 CONCRETE CLEANING

A. Clean all Cast-in-Place concrete walls which will remain exposed to view.
1. Including walls which are scheduled for painting.
2. Areas:
a. Exposed exterior concrete columns at First Floor.

b. Exposed exterior concrete wall supporting west end of Second Floor terrace at
northwest corner of the building.

END OF SECTION
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SECTION 03 35 00
CONCRETE FINISHING AND REPAIR OF SURFACE DEFECTS

PART 1 - GENERAL

1.1

SUMMARY

A.

B.

Furnish all labor, materials, tools, equipment, and services for Concrete Finishing and Repair of
Surface Defects, as indicated, in accordance with provisions of Contract Documents.

Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A.

Floor finish tolerances:
1. Follow F-Number System as defined in ASTM-E1155.
a. Floor Flatness F-Number: Ff defines maximum floor curvature allowed over 24 IN
computed on basis of successive 12 IN elevation differentials.
b. Floor Levelness F-Number: Fl defines relative conformity of floor surface to a
horizontal plane measured over a 10 FT distance.
c. Above number pair to be stated in form: Ff/FL.
d. Specified overall value is enumerated and is based on composite of all measured valves
in a placement.
e. Minimum local valve (MLV) describes flatness or levelness below which repair or
replacement is required. MLV is based on individual placement and applies to
minimum local area not crossing construction or control joints.

PART 2 - PRODUCTS

2.1

MATERIALS

A.

B.

Bonding agent: Approximately one (1) part Portland cement to one (1) part fine sand passing a
No.30 mesh sieve. Mix to consistency of thick cream.

Patching compound: Same materials and approximately same proportions as used for concrete,
except omit coarse aggregate. Shall consist of not more than one (1) part Portland cement to two
and one half (2-1/2) parts sand loose volume. For exposed concrete, part of Portland cement
shall be white to produce a color matching color of surrounding concrete, as determined by a
trial patch. Add no more water than necessary for handling and placing. Mix compound in
advance and allow to stand with frequent manipulation, without addition of water, until it has
reached stiffest consistency that will permit placing.

Grout for grout cleaned rubbed finish: Mix one (1) part Portland cement and one and one-half
(1-1/2) parts fine sand with sufficient water to produce a grout with a consistency of thick paint.

Grout for cork floated rubbed finish: Mix one (1) part Portland cement and one (1) part fine sand
with sufficient water to produce a stiff grout.

Proprietary materials: At Contractor’s option, proprietary compounds for adhesion, patching, or
finishing may be used in lieu of or in addition to foregoing grouts. Use such compounds in
accordance with manufacturer’s recommendations.
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PART 3 - EXECUTION

3.1

3.2

33

FINISHING - GENERAL

A.

B.

After removal of forms, repair and give surfaces of concrete finishes indicated.
1. Top surface of slabs not included.

Unspecified finish: If finish is not designated, use following finishes as applicable:
Unpainted concrete surfaces not exposed to public view: Rough form finish.

Unpainted concrete surfaces exposed to public view: Smooth form finish.

Concrete surfaces to receive paint: Grout cleaned rubbed finish.

Unformed surfaces (except slabs): As indicated.

Concrete surfaces to be waterproofed in Section 07 14 13 and Section 07 14 16: Smooth
form finish.

Al

REPAIR OF SURFACE DEFECTS

A.

B.

Repair surface defects immediately after form removal. Remove honeycombed and other
defective concrete down to sound concrete. Chip if necessary to make edges perpendicular to
surface or slightly undercut. No feather edges will be permitted. Dampen area to be patched and
an area at least 6 IN wide surrounding it to prevent absorption of water from patching
compound. After surface water has evaporated from area to be patched, brush bonding agent into
surface. When bonding agent begins to lose water sheen, apply patching compound. Thoroughly
consolidate compound into place and strike off so as to leave patch slightly higher than
surrounding surface. To permit initial shrinkage, leave undisturbed for at least 1 HR before final
finish. Keep patched area damp for 7 days. Do not use metal tools in finishing a patch which will
be exposed.

Tie holes: Unless stainless steel, non-corrosive, or acceptably coated ties are used, tie holes shall
be filled. Clean and thoroughly dampen tie holes; fill solid with patching compound.

AS-CAST FINISHES

A.

B.

C.

Rough form finish: No selected form facing materials are specified for rough form finish
surfaces. Concrete surfaces must conform to tolerances in Section 03 11 00 “Concrete
Formwork.” Patch defects and tie holes. Chip or ruboff fins exceeding 1/4 IN in height.
Otherwise, leave surfaces with texture imparted by forms.

Smooth form finish: Use form facing material to produce a smooth, hard, uniform texture on
concrete. It may be plastic coated plywood, metal, plastic liners, or other approved material
capable of producing desired finish. Arrange facing material orderly and symmetrical, with
number of seams kept to practical minimum. Support by studs or other backing capable of
preventing excessive deflection. Do not use material with raised grain, patches, or other defects
which will impair texture of concrete surface.

1. Patch tie holes and defects. Remove fins completely.

2. When surface texture is impaired and form joints misaligned by more than 1/8 IN grind
bushhammer, or correct affected concrete as directed by Architect. Slurry grout areas
evidencing minor mortar leakage to match adjacent concrete. Repair major mortar leakage
as a defective area.

Finishing of related unformed surfaces: (Except Slabs).

1. Strike smooth tops of walls or buttresses, horizontal offsets, and similar unformed surfaces
occurring adjacent to formed surfaces after concrete is placed.

2. Float to a texture reasonably consistent with that of formed surfaces.

3. Continue final treatment on formed surfaces uniformly across unformed surfaces.
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3.4 RUBBED FINISHES

A. General: Form and repair concrete surfaces to receive rubbed finishes, in accordance with
requirements for smooth form finish. Remove forms and perform necessary patching as soon
after placement as possible without jeopardizing structure.

B. Smooth: Produce smooth rubbed finish on newly hardened concrete no later than day following
form removal. Wet surfaces and rub with carborundum brick or other abrasive until uniform
color and texture are produced. Use no cement grout other than cement paste drawn from
concrete itself by rubbing process.

C. Grout cleaned: Undertake no cleaning operations until contiguous surfaces are completed and
accessible. Wet surface of concrete sufficiently to prevent absorption of water from grout and
apply grout uniformly. Immediately after applying grout, scrub surface vigorously with a cork
float or stone to coat surface and fill air bubbles and holes. While grout is still plastic, remove
excess grout by working surface with a rubber float, sack, or other means. After surface whitens
from drying, rub vigorously with clean burlap. Keep finish damp for at least 36 hours after final
rubbing.

D. Cork floated: Remove forms at an early stage, within 2 to 3 days of placement where possible.
Remove ties. Remove burrs and fins. Dampen wall surface. Apply grout with firm rubber float
or with trowel, filling surface voids. Compress grout into voids. If grout surface dries too rapidly
to permit proper compaction and finishing, apply a small amount of water with a fog sprayer.
Produce final texture with a cork float using a swirling motion.

3.5 SLAB FINISHING

A. General:
1. Place slabs to finish tolerances specified.
2. Slab finish: Use following finishes at building locations noted.
a. Scratched finish: Surfaces intended to receive bonded applied cementitious
applications, such as setting beds, grout, etc.
b. Floated finish (magnesium):
1) Surfaces intended to receive roofing, waterproofing membranes, or sand bed
terrazzo.
2) Surfaces of ramps, docks, stairs in which no other covering is specified.
c. Troweled finish:
1) Floors intended as walking surfaces or to receive floor coverings.
d. Non-slip finish (interior and exterior): Ramps, docks, stairs specifically noted on
drawings.

B. Finishing tolerances:

1. For shored construction, measurements for conformance with finishing tolerances shall be
made as soon as slab can tolerate foot traffic, and before shores are removed.

2. The Fl levelness tolerance is not applicable to unshored form work such as cast in place
topping on prestressed tees, slabs on unshored steel and metal deck, or unshored-
postensioned slabs on steel beams.

3. Horizontal finishes will be accepted provided:

a. Applicable specification requirements are satisfied.

b. Water does not pond in areas sloped to drain.

c. Floor finish tolerances Ff/Fl conforms to that specified for particular finish and
minimum local valves are not less than 75 percent of the floor finish tolerance
specified.

4. Accumulated deviation from intended true plane of finished surface does not exceed 1 IN.

5. Accuracy of floor finish does not adversely affect installation and operation of movable
equipment, floor supported items or items fitted to floor (doors, tracks, etc.).

C. Finishes:
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Scratched finish: After concrete has been placed, consolidated, struck off, and leveled to a
Ff15/F113 tolerance, roughen surface with stiff brushes or rakes before final set.
Floated finish: After concrete has been placed, consolidated, struck off, and leveled, do not
work further until ready for floating. Using a magnesium float, begin floating when water
sheen has disappeared and surface has stiffened sufficiently to permit operation. During or
after first floating, check planeness of entire surface with a 10 FT straightedge applied at
not less than two different angles. Cut down high spots and fill low spots during this
procedure to produce a surface within Ff20/F115 tolerance throughout. Refloat slab
immediately to a uniform sandy texture.
Troweled finish: First float-finish surface. Next power trowel, and finally hand trowel. First
troweling after power floating shall produce a smooth surface which is relatively free of
defects but which may still indicate some trowel marks. Perform additional trowelings by
hand after surface has hardened sufficiently. Final trowel when a ringing sound is produced
as trowel is moved over surface. Thoroughly consolidate surface by hand troweling. Leave
finished surface essentially free of trowel marks, uniform in texture and appearance and
plane to a Ff25/F120 tolerance. On surfaces intended to receive floor coverings, grind off
defects which would indicate through floor covering. On surfaces intended to receive
waterproofing membranes grind off defects that might tear or otherwise damage membrane.
Broom or belt finish: Immediately after concrete has received float finish, give it a coarse
scored texture by drawing a broom or burlap belt across surface transverse to slope or traffic
flow.
Non-slip slab finish:
a. Aggregate: Crushed ceramically bonded aluminum oxide particles. Apply at 25 LB per
100 SF.
b. Blend aggregate with Portland cement in proportions recommended by manufacturer of
aggregate.
c. Give surface a float finish.
d. Apply approximately two-thirds of blended material for required coverage to surface by
a method that ensures even coverage without segregation. Begin floating immediately.
e. After material has been embedded by floating, apply remainder of blended material to
surface at right angles to previous application. Make second application heavier in areas
not sufficiently covered by first application. Follow with second floating immediately.
f.  After selected material has been embedded by two floatings, complete operation with a
broomed finish.

END OF SECTION
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SECTION 03 38 16
POST-TENSIONED CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Post-Tensioned Concrete, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Standards for post-tensioned concrete work:
1. ACI 318: Building Code Requirements for Reinforced Concrete Work.
2. “Specification for Unbonded Single Strand Tendons” as published by the Prestressed
Concrete Institute, latest edition.
3.  “Guide Specification for Post-Tensioning Materials™ as published by Post-Tensioning
Institute, latest issue.

B. Post-tension work shall involve a post-tensioning specialty contractor (P-T organization) that
specializes in post-tensioning. The P-T organization shall have successfully performed five
previous installations of unbonded tendons in buildings similar to the one involved in this
contract. Subject to compliance with specifications, following firms are approved for use:

1. VSL Corporation; 925 Tollgate Road; Elgin Illinois.
2. Amsysco, Inc.: 1200 Windham Parkway; Romeoville Illinois.
3. Other firms desiring approval shall comply with Section 00 26 00 and 102-E.

C. Duties of P-T Organization.

1. Retain a registered Structural Engineer experienced in post-tensioned concrete design to:

a. Review Contract Documents for items at variance with established post-tensioned
procedures and/or ACI 318. Submit variances to Architect/Engineer not less than 10
days before bids are received. Variance not submitted before such date shall be
corrected by Post-Tension Contractor or resolved to satisfaction of Engineer without
increase in Contract Price.

b. Compute prestress losses in accordance with latest recommendations of ACI/ASCE
Joint Committee 423. Conduct Tendon and anchorage testing if necessary.

c. Provide design calculations in accordance with the codes and standards set forth here
in. At post-tensioning anchor points, provide reinforcing in addition to that noted on the
drawings if required by the design calculations.

d. Prepare and place requested information on shop drawings.

e. Seal and sign shop drawings and calculations.

2. Before start of work, meet with Contractor to establish complete sequence and schedule of
concrete placement and post-tensioning work. Coordinate construction joints, stressing
points, intermediate stressing points and dead end locations.

3. Provide a trained, skilled, experienced full-time representative, approved by the
Architect/Engineer, to be present during work to insure that the installation and prestressing
operations are conducted in compliance with the contract documents.

D. The P-T Organization shall have a qualified registered Structural Engineer who has been on
organization’s staff a minimum of five years certify that product conforms in aspects to the
requirements of ACI-318.

E. Any P-T Organization not previously approved shall submit the following to the Engineer for
approval not less than 14 calendar days prior to bid date.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

033816-1

Issued for Construction - 6/30/11



DAL=

List of projects described in 1.02-B above.

Details of anchorages as described in Section 2.01-C.2.

Sample of slab and beam tendons (12 IN minimum length).

Quality plan for the manufacture and installation of the post-tensioning system.

Prior to the bid, written approval must be received from the Engineer in order for P-T
Organization to bid. The Engineer shall grant approval based on compliance with the
specified criteria referenced herein. The Engineer’s decision is final. Proposals from
unapproved P-T Organizations will be rejected at the shop drawing approval stage and any
delays due to such rejection shall be the responsibility of the Contractor.

1.3 SUBMITTALS

A.

B.

Product data:

1. Test data on anchorage devices.
Shop drawings:
1. Prepare sufficient detail to permit prestressing steel and accessories to be placed without
reference to Contract Documents. Provide following information in addition to that required
by applicable provisions of Section 03 11 00 Formwork and Section 03 20 00
Reinforcement.
a. Locations of Tendons throughout their length.
b. Size, details, location, materials and stress grade (where applicable) for tendons and
accessories.
c. Stressing sequence, initial tensioning forces, gauge pressures, and tendon elongation.
Initial and final strand stresses.
e. Details at beam and slab strand anchorage locations which have been coordinated with,
and indicate location of, mild reinforcement.
f.  Clearances required by stressing.
2. Calculations to indicate that the anchorage details for beams shown on the shop drawings
comply with the code and standards specified.
3. Calculations of losses, indicating final effective prestress force equal to or greater than the
design requirements.
4. Once approved, no changes or deviations from shop drawings shall be permitted without the

approval of the engineer. Shop drawings shall bear the signature and seal of the P-T
Organizations Structural Engineer.

Project information:

1. Stressing Equipment Calibration Charts:

a. Calibration charts shall be submitted for each set of stressing equipment.

2. Calibration charts indicating that sets of equipment (ram and gauge) to be used on the
jobsite are calibrated such that the gauge pressure required to stress the tendons to the
desired force is identical regardless of the set of equipment being used.

3. Record tendon drawings and stressing records.

LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with

requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.
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PART 2 - PRODUCTS

2.1

MATERIALS

A.
B.
C.

Concrete materials: See Section 03 31 00.

Reinforcement, conventional: See Section 03 20 00.

Prestressing assembly:

Comply with requirements of “Specification for Unbonded Single Strand Tendon,”
including provisions for protecting assembly in corrosive environments. Provide complete
protective, sealed, encapsulation of prestressing assembly.

a. Prestressing Steel:

1.

1)

2)

3)

4)

5)

Prestressing steel used in single strand unbonded post-tensioning tendons shall
conform to ASTM-A416 270k, or Low Relaxation Type.

Certified Mill Test Reports shall be furnished upon request for each coil or pack of
strand, containing as a minimum the following test information:

a) Heat number and identification.

b) Standard chemical analysis for heat of steel.

¢) Ultimate tensile strength.

d) Yield strength at 1% extension under load.

e) Elongation at failure.

f) Modulus of elasticity.

g) Diameter and net area of the strand.

h) Type of material (low relaxation).

Relaxation losses for low relaxation type material shall be based on relaxation tests
of representative samples for a period of 1000 hours, when tested at 70 DegF and
stressed initially to not less than 70% of the minimum guaranteed breaking strength
of the strand.

Low relaxation strand shall be provided with a mill applied continuous permanent
physical marking to permit field identification.

The material shall be packaged at the source in a manner which prevents physical
damage to the strand during transportation and protects the material from
deleterious corrosion during transit and storage.

b. Anchorages and Couplings:

1)

2)

3)

4)

5)

Tendon anchorages and couplings shall be designed to develop the static and
dynamic strength requirements of Section 3.1.3-1 and Sections 3.1.8-1 and 2 of the
PTI “Guide Specifications for Post-Tensioning Materials.” Castings shall be
nonporous and free of sand, blow holes, voids and other defects.

The average compressive concrete bearing stress of anchorages shall not exceed
the limits set forth in Section 3.1.7 of the PTI “Guide Specifications for Post-
Tensioning Materials.”

For wedge type anchorages, the wedge grippers shall be designed to preclude
premature failure of the prestressing steel due to notch or pinching effects under
the static and/or dynamic test load conditions stipulated under Part 1, for both
stress relieved and low relaxation prestressing steel materials.

Couplings shall be used only at locations specifically indicated on the shop
drawings or as approved. Couplings shall be coated with the same corrosion
preventative coating used on the strand and shall be enclosed in sleeves which
permit necessary movements during stressing.

Anchorages shall include design features permitting a watertight connection of the
sheathing to the anchorage, and watertight closing of the wedge cavity, for
stressing and non-stressing (fixed) anchorages. Intermediate stressing anchorages
shall be designed to permit complete watertight encapsulation of the prestressing
steel.
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c. Sheathing:

1) The tendon sheathing for unbonded single strand tendons shall be made of a
material with the following properties:

a) Sufficient strength to withstand unrepairable damage during fabrication,
transport, installation, concrete placement and tensioning.

b) Watertightness over the entire sheathing length.

¢) Chemical stability, without embrittlement or softening over the anticipated
exposure temperature range of 100 DegF.

d) Non reactive with concrete, steel and the tendon corrosion preventive coating.

2) Minimum thickness of the sheathing shall not be less than 0.040 IN for medium or
high density polyethylene or polypropylene.

3) The sheathing shall have an inside diameter at least 0.010 IN greater than the
maximum diameter of the strand.

4) The sheathing shall be connected to stressing, intermediate and fixed anchorages in
a watertight fashion, thus providing a complete encapsulation of the prestressing
steel.

d. Corrosion Preventive Coating:
1) The corrosion preventive coating material shall have the following properties:

a) Provide corrosion protection to the prestressing steel.

b) Provide lubrication between the strand and the sheathing.

¢) Resist flow from the sheathing within the anticipated temperature range of the
exposure.

d) Provide a continuous non-brittle film at minus 40 DegF.

e) Chemically stable and non-reactive with the prestressing steel, the sheathing
material, and the concrete.

2) The film shall be an organic coating with appropriate polar, moisture displacing
and corrosion preventive additives.

3) Minimum weight of coating material on the prestressing strand:

a) Not less than 2.5 LBS of coating material per 100 FT of 0.5 IN diameter
strand.

b) Not less than 3.0 LBS of coating material per 100 FT of 0.6 IN diameter
strand.

¢) The amount of coating material used shall be sufficient to ensure essentially
complete filling the annular space between the strand and the sheathing.

d) The coating shall extend over the entire tendon length.

4) Test results in accordance with Table 3.2.1 of the Specification for Unbonded
Single Strand Tendons shall be provided for the corrosion preventive coating
material.

2.2 FABRICATION OF FORMWORK

A.
B.

See Section 03 11 00.

Use formwork which does not restrain elastic shortening, deflection, or camber resulting from
application of prestressing force.

Do not remove from supports until sufficient prestressing force has been applied to support dead
load, formwork, and anticipated construction loads.

Make formwork sufficiently rigid to prevent displacement of tendons beyond tolerances
indicated.
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PART 3 - EXECUTION

3.1

3.2

CONCRETE WORK

A. Specified in Section 03 31 10 and Section 03 35 00.
INSTALLATION OF PRESTRESSING ASSEMBLIES

A.

General:

1.

2.

Prestressing tendons shall be firmly supported at intervals not exceeding 4 FT to prevent
displacement during concrete placement.

The tendons shall not be exposed to excessive temperatures, welding sparks or electric
ground currents.

Stressing Anchorages:

1.

2.

Stressing anchorages shall be installed perpendicular to the tendon axis. Curvature in the
tendon profile shall preferably not be closer than 3 FT from the stressing anchorage.
Stressing anchorages shall be attached to the bulkhead forms by either bolts, nails, or
threaded pocket former fittings. The connections shall be sufficiently rigid to avoid
accidental loosening due to construction traffic or during concrete placement. Minimum
concrete cover for the anchorage shall not be less than the minimum cover to the
reinforcement at other locations in the structure.

Pocket formers used to provide a void form at stressing and intermediate stressing
anchorages shall positively preclude intrusion of concrete or cement paste into the wedge
cavity during concrete placement. The depth of the pocket former from the edge of the
concrete to the face of the anchorage shall not be less than 2 IN.

Fixed Anchorages:

1.

2.

Fixed end anchorages shall be installed on the tendon at the suppliers plant prior to shipment
to the job site.

For wedge type anchorages, the fixed end wedges shall be seated, with a load of not more
than 80% of the minimum ultimate tensile strength of the tendon for stress relieved strand or
for low relaxation strand. The seating load shall be sufficient to ensure adequate capacity of
non-stressing anchorages.

Fixed end anchorages shall be placed in the formwork at the locations shown on the placing
drawings, and securely fastened to the reinforcing steel. Minimum cover requirements of
stressing anchorages apply to fixed end anchorages.

Fixed end anchorages shall be closed or capped at the wedge cavity side with a watertight
cover. This cover shall preferably be shop installed, after filling the void around the wedge
grips with corrosion preventive coating material comparable to that used as a corrosion
preventive coating over the length of the tendon.

Sheathing Inspection:

1.

2.

After installing the tendons in the forms and prior to concrete casting, the sheathing shall be
inspected for possible damage.

Damaged areas shall be repaired by restoring the corrosion preventive coating in the
damaged area, and repairing the sheathing. Repairs of sheathing shall be watertight, and
must be approved by the Engineer of Record.

Tape used to repair sheathing shall be adhesive moisture proof tape, spirally wrapped
around the tendon to provide at least two layers of tape.

Tendon Placement Tolerances:

1.

2.

Concrete Dimension: Location tolerance.

a. 8 1IN or less: Plus/minus 1/4 IN.

b. 8 to 24 IN: Plus/minus 3/8 IN.

c. 24 1IN or greater: Plus/minus 1/2 IN.
Tolerances is in same direction as dimension.
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F.

3. Tolerance applies separately in vertical and horizontal direction.
4. Unless established otherwise, horizontal tolerances for tendons in slabs shall be plus/minus
2 IN.

Bundle strands only as indicated on approved Shop Drawings.

3.3 TENDON STRESSING

A.

B.

Stress concrete within 96 hours after placement; however, do not stress concrete until field cured
concrete cylinder tests (2 cylinders minimum) indicate concrete strength has reach 3,500 PSI.

Hydraulic stressing rams used to stress unbonded single strand tendons shall be equipped with
stressing grippers which will not notch the strand more severely than normal anchoring wedges.

Stressing rams and gauges shall individually be identified and calibrated against known
standards at intervals not exceeding six months. Calibration certificates for each jack used shall
be available upon request.

Elongation measurements shall be made at each stressing location to verify that the tendon force
has been properly achieved. Measured elongations shall agree with calculated elongations within
+/- 5%. Discrepancies exceeding +/- 5% shall be resolved with the Designer/Engineer of Record.

Stressing records shall be filled out during the tensioning operation, with the following data
recorded as a minimum:

Tendon mark or identification.

Required elongation.

Gauge pressure to achieve required elongation.

Actual elongation achieved.

Date of stressing operation.

Signature of the stressing operator or inspector.

Serial or identification number of jacking equipment. Stressing records shall be turned over
to the Laboratory or their representative for verification and safekeeping.

Nk L=

Stressing record approval

1. Prior to cutting any tendon tails, the contractor shall submit stressing records to both the P-T
Organization and the Structural Engineer of Record for review.

2. The P-T Organization shall review the stressing records and make recommendations
necessary regarding tendon elongations not within specified limits

3. After approval of the final stressing records by the P-T Organization, the P-T Organization
shall submit certification that the required post-tension forces were transferred in
accordance with the contract documents.

4. Cut tails and grout pockets only after required stressing records and certifications have been
submitted and accepted.

Tendon Finishing:

1. Trimming of excess tendon length. As soon as possible after tendon tensioning and
satisfactory check of elongation, the excess tendon length shall be cut. The tendon length
protruding beyond the wedges after cutting shall be between 0.75 and 1.25 IN. The tendon
may be cut by means of either oxyacetylene cutting, abrasive wheel or hydraulic shears. In
case of oxyacetylene cutting of the tendon, care shall be taken to avoid directing the flame
toward the wedges.

2. Stressing pockets shall be filled with non shrink mortar as soon as practical after tendon
stressing and cutting. Under no circumstances shall the grout or mortar used for pocket
filling contain chlorides or other chemicals known to be deleterious to the prestressing steel.
The exposed strand and wedge areas shall be coated with tendon coating material
comparable to that used over the length of the tendon and a watertight cap shall be applied
over the coated area. Prior to installing the pocket mortar, the inside concrete surfaces of the
pocket shall be coated or sprayed with a resin bonding agent.
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3. Rub exposed to view pockets after filling with grout with carborundum stone until patched
area blends and matches surrounding surface.

3.4 MARKING AND RECORD TENDON DRAWINGS

A. Marking of strand locations in slabs: Indicate location of post-tensioning strands with a
permanent marker visible from underside of slabs. Place approved markers indicating strand
direction in forms prior to placement of concrete. Place markers near column centerlines. If span
exceeds 20 FT, place an additional marker at midspan.

B. Keep up to date tendon record drawings indicating exact location of tendons and anchorages.
Provide complete set of sepia record prestressing steel shop drawings to Architect/Engineer after
post tensioning operations are complete.

END OF SECTION
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SECTION 04 05 05
COLD AND HOT WEATHER MASONRY PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Cold and Hot Weather Masonry
Procedures, as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Asrequired to achieve desired results.

PART 3 - EXECUTION

3.1 PROCEDURES

A. International Building Code, Chapter 21.

B. Local Building Code.

C. ACI 530.1/ASCE 6/TMS 602.

D. Brick Industry Association, Technical Note 1.

E. National Concrete Masonry Construction, Technical Note 3-1C.

3.2 GENERAL

A. Atend of each day or at shutdown, cover tops of walls not enclosed or sheltered.
B. Do not use frozen or ice coated materials.
C. Remove and replace frozen or damaged masonry to satisfaction of Architect.

3.3 TEMPORARY FACILITIES

A. Construct and maintain temporary protection required to permit continuous and orderly progress
of work.

B. Provide temperature conditioning sufficient for indicated temperatures.

C. Provide sufficient temporary lighting to permit work to be correctly performed.

END OF SECTION
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SECTION 04 05 10
MASONRY CLEANING

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Masonry Cleaning, as indicated,
in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 SUBMITTALS

A. Project information:
1. Name of proposed product and manufacturer.
2. Certification that the proposed product(s) are compatible for materials on subject project.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS:

A. Cleaners:

1. Base:

a. ProSoCo.
2. Optional:

a. EaCo Chem.

B. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

A. General:
1. Do not use products which are not recommended by manufacturer of material to be cleaned.

B. Brick Masonry cleaner:
1. Red Brick:
a. Base Product: “Sure Klean Lime Solvent 101” by ProSoCo.

C. Concrete Masonry (CMU) Cleaners:
1. General:
a. Clean all CMU which will remain exposed to view (including CMU walls which are
scheduled for painting).
2. Lightweight and Normal Weight CMU:
a. Base Product: “Sure Klean Custom Masonry Cleaner” by ProSoCo.

D. Cast-in-Place Concrete Cleaner:
1. General:
a. Clean all Cast-in-Place concrete walls which will remain exposed to view (including
CIP walls which are scheduled for painting).
b. Clean with most effective products which are appropriate for texture(s) and color(s)
specified.
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PART 3 - EXECUTION

3.1 INSPECTION

A. Examine surfaces to be cleaned.
1. If necessary point with mortar.

B. Waiting Time before cleaning:
1. Mortar Types N and O: Allow mortar to cure for 14 to 28 days prior to cleaning.
2. Mortar Types M and S: Allow mortar to cure for 7 to 14 days prior to cleaning.
3. Colored Mortar, all strengths: Allow mortar to fully cure 28 days prior to cleaning.

C. Remove excess mortar using wooden paddles and scrapers.
D. Do not proceed with cleaning until unsatisfactory conditions have been corrected.

E. Test 4 x 4 FT area of each surface type for compatibility with cleaner, using recommended
dilutions, prior to full scale cleaning operations.

F. Cleaning indicates acceptance of surfaces and responsibility for performance.

3.2 PREPARATION

A. Protect adjacent surfaces, not scheduled for cleaning.
B. Prepare surfaces as recommended by manufacturer.

3.3 CLEANING

Clean surfaces as recommended by manufacturer.
Do not use wire brushes.

If metal tools are used, use only tools free of rust.
Thoroughly rinse and pre-soak walls.

Flush loose mortar and dirt from surface.

Wet to prevent “runoff” streaking.

@ mmoaw»

Apply solution using fibered wall washing brush or low-pressure spray.
Maximum Pressure: not to exceed 400 PSI.

Tip spray angle: Not less than 25 Degrees.

Maximum rate of flow: 4 to 6 GPM.

Tip shall be held at least 12 IN from surface of masonry.

Comply with manufacturer’s recommendations, where more restrictive.

NS

H. Scrape off mortar and re-apply cleaning solution.

I.  After scrubbing, clean thoroughly with low pressure water.
1. Comply with low-pressure spray criteria listed above.

END OF SECTION
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SECTION 04 05 13
PORTLAND CEMENT-LINE (PCL) MORTARS & GROUT

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Portland Cement-Lime (PCL)
Mortars & Grout, as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Materials standards:

ASTM-C143 Standard Test Method for Slump of Hydraulic-Cement Concrete.
ASTM-C144 Standard Specification for Aggregate for Masonry Mortar.
ASTM-C150 Standard Specification for Portland Cement.

ASTM-C207 Standard Specification for Hydrated Lime for Masonry Purposes.
ASTM C270 Specification for Unit Masonry.

ASTM-C404 Standard Specification for Aggregates for Masonry Grout.

ASTM C476 Standard Specification for Grout for Masonry.

ACI 530.1 Building Code Requirements and Specification for Masonry Structures.
Brick Institute of America.

B. Cold Weather Procedure: Specified in Section 04 05 05.
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C. Hot Weather Procedures:
1. When ambient temperature is over 100 DegF, or over 90 DegF with a wind over 8§ MPH:
a. Monitor mortar temperature and maintain it between 70 to 120 DegF.
b. Limit spreading of bed mortar to 4 FT, maximum, and place masonry units within 1
minute of spreading.

D. Definitions:
1. PCL Mortar: Portland Cement-Lime Mortar.
2. PCL Grout: Portland Cement-Lime Grout.
3. The use of masonry cement alone, or in combination with and PCL mixes, is prohibited.
4. Factory Pre-Blended: Factory blend all mortar mix dry ingredients including; sand, cement,
lime, pigments, etc.

SUBMITTALS
A. Project Information:

a. Planned cold weather construction procedures.
b. Planned hot weather construction procedures.

PART 2 - PRODUCTS

2.1

ACCEPTABLE MANUFACTURERS

A. Factory Pre-blended PCL Mortar:

1. Base:
a. Spec Mix.
2. Optional:

a. ProMix (U-mix).
b. Quickcrete.
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B.

C.

c. ProSpec (Bonsal).

Site-Mixed PCL Grout:
1. Base:
a. Products as indicated.

Other manufacturers desiring approval comply with Section 00 26 00.

2.2 MATERIALS - PCL MORTARS

A.

Factory Pre-blended Mortar Mix:

1. Use approved mix designs which comply with ASTM-C270, Property Method.

2. Blend cementitious materials, aggregate and admixtures in factory under controlled
conditions, which requires only addition of water at project site.

3. Oven-dry aggregates prior to measuring and include in pre-blended mix.

Use of Mortar in Fire Rated Walls: Wherever a fire resistance rating is indicated for masonry
wall provide mortar of type that has been tested and listed for construction indicated.

Portland Cement: ASTM-C150, Type I, II or III.

1. Air-entraining cement is not permitted.

2. Portland Cement Color: As indicated below for each application.
3.  Maximum percent of alkalies: 0.60.

Hydrated lime: ASTM-C207, Type S.

Mortar aggregate:
1. ASTM-Cl144.
2. Aggregate Color: As indicated below for each application.

Water: Clean and potable.

Do not use the following ingredients:

Do not use antifreeze additives.

Do not use calcium chloride, thyocyanates, or other materials containing chloride ions.
Other admixtures: Not permitted without prior approval by Architect.

Do not use ready mix mortar.

Do not use masonry cement.

Nh WD =

2.3 SCHEDULE OF MORTAR TYPES

A.

All PCL mortar mixes to comply with ASTM-C270, property specification using component
materials listed above:

1. Limit air content to 10 percent, maximum.

2. Use appropriate type as indicated by following Table 4110A, for each condition.

3. Not all conditions may apply to this Project.

TABLE 4110A - Basic Mortar Type Selection

Mortar Type per

Location(s) Building Segment ASTM-C270

EXTERIOR MASONRY,
at or below grade

Foundation walls
Retaining walls M
Sewers & manhole, and paving

EXTERIOR MASONRY,

Reinforced or Load Bearing brick / block walls
Glass Unit Masonry

Veneer Masonry, Parapets, and Chimneys >30 FT S
above grade

Other areas with severe exposure
Non-load bearing brick/block walls

Veneer Masonry, where <30 FT above grade

above grade

N (or S)
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TABLE 4110A - Basic Mortar Type Selection

Location(s) Building Segment M‘X;“Trh}}ggger
Parapets and chimneys where <30 FT above grade N
Load bearing brick/block walls
INTERIOR MASONRY Non-Ioad.beanng brick/block walls N
Glass Unit Masonry
Brick/block veneers

24 SCHEDULE OF MORTAR COLORS

A. Use the following mortar colors in conjunction with Table 4110A to determine mixes of
appropriate combinations of type and color for each project condition.

B. Mortar Color MC-1:
1. Location used:
a. Typical at face brick repairs, re-builds, and infill of existing Building 223, See Section
04 21 13.
2. Method:
a. Factory pre-blended mortar.
3. Mortar Color:
a. Natural Grey (no pigment).
4. Portland Cement Color:

a. Natural.
5. Aggregate Color:
a. Natural.

C. Mortar Color MC-2:
1. Location used:
a. CMU walls. See Section 04 22 00.
2. Method:
a. Factory pre-blended mortar.
3. Mortar Color:
a. Natural Grey, no pigment.
4. Portland Cement Color:

a. Natural.
5. Aggregate Color:
a. Natural.

2.5 MATERIALS - PCL GROUT

A. Site-mixed PCL Grout:
1. Use approved mix designs.
2. Mix on-site using approved materials as indicated.
3. Factory pre-blended dry grout mixes may be used at contractor’s option.
4. Ready-mixed product, delivered to site for direct placement in walls, may be used at
contractor’s option.

B. PCL Grout Mixes — General:

1. Comply with ASTM-C476.

2. Portland Cement: ASTM-C150, Type L, II or III.
a. Air-entraining cement is not permitted.
b. Maximum percent of alkalies: 0.60.
c. The use of blended hydraulic cements, including: Portland blast-furnace slag cement,

Portland-pozzolan cement, slag cement, and natural cement is not permitted.

3. Grout aggregate: ASTM-C404.

a. Maximum Aggregate Size: 3/8 IN.
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b. The use of blast furnace slag is not permitted.
4. Hydrated lime:
a. ASTM-C207, Type S.
Water: Clean and potable.
Other admixtures: Not permitted without prior approval by Architect.
Compressive Strength: As indicated by GROUT MIX SCHEDULE, below, for each type.
Slump for Grout Measured in accordance with ASTM-C143:
a. Minimum: 8 IN.
b. Maximum: 10 IN.

® N

2.6 PCL GROUT MIX SCHEDULE

A.

Grout Mix GM-1:
1. Site mixed grout.
a. Redi-mixed or factory pre-blended may be used at contractor’s option.
2. Compressive Strength, 28-day:
a. Minimum 2000 PSI.
3. Location used:
a. Fill for CMU walls.
b. Elevator frames and sills.
c.  Other indicated locations.
Grout color: Natural grey, no pigment.
Portland cement color: Natural.
Aggregate color: Natural.
Grout mixtures shall not contain gypsum.

Nownk

PART 3 - EXECUTION

31

3.2

3.3

INSTALLATION

A. Comply with provisions of ACI 530 and ACI 530.1, except where exceeded by requirements of
the contract documents.

MORTAR INSTALLATION

A. Mix materials minimum of 5 minutes, but not more than 10 minutes.

B. Adjust consistency to satisfaction of mason subject to compliance with specified criteria.

C. Comply with BIA Standard MI-72.

D. Install in accordance with BIA Standards.

E. Strike all joints to create a uniformly concave final joint.

F. If mortar begins to stiffen, it may be re-tempered in accordance with ASTM-C270,

Subparagraph 7.4.

G. Use mortar within 2-1/2 hours of initial mixing.

H. Remove units which are disturbed after laying. Clean off original mortar and reset with fresh
mortar.

GROUT INSTALLATION

A. Mix materials minimum of 5 minutes, but not more than 10 minutes.

B. Use grout within 1-1/2 hours after initial mixing.

C. Use coarse grout in spaces larger than 2 IN in both directions.

D. Use fine grout in spaces with least dimension is less than 2 IN.
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E. Grout Installation — frames:
1. Use fine grout for hollow metal door frames.
a.  Grout frames of elevator hoistway openings.

F. Grout installation - walls
a. See Section 04 22 00.

END OF SECTION
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SECTION 04 05 23
MASONRY ACCESSORIES

PART 1 - GENERAL

1.1

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for all Masonry Accessories, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A.

B.

E.

F.

Welding Standard: Perform welding in accordance with applicable provisions of AWS Structural
Welding Code D1.1.

ASTM standards indicated.

Building Code:
1. 2009 edition of the International Building Code enforced by the authority(s) having
jurisdiction.

Expansion Joints (versus Control Joints, Construction Joints etc):

1. Movement joints used in brickwork are defined as “Expansion Joints” per BIA “Technical
Notes 18A”.
a. Construct such Expansion Joints per BIA Technical Note 18A.

2.  Movement joints used in CMU work are defined as “Control Joints” by NCMA Tek #10-
2B.
a. Construct such Control Joints per Tek #10-2B and other NCMA standards.

Store materials under cover in a dry place and in a manner to prevent damage.

Immediately before placing, clean reinforcement of substances detrimental to good bond.

1.3 SUBMITTALS

A.

Project information:
1. Manufacturer literature for products proposed for use.

PART 2 - PRODUCTS

2.1

MATERIALS

A. Acceptable manufacturers:

1. Masonry Anchors (adjustable wall ties):

a. Base:
1) Hohmann & Barnard (H&B).
b. Optional:
1) Wirebond.
2) Sandell.
2. Through-wall Flashing - Flexible Membrane with Metal Plate System:
a. Base:
1) Hohmann & Barnard (H&B).
b. Optional:

1) Sandell Manufacturing Company, Inc.
2) Grace Construction Products.
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10.

11.

12.

13.

Through-wall Flashing - Flexible Membrane with Metal Plate System (Drip plate, stainless

steel):
a. Base:

1) Hohmann & Barnard (H&B).
b. Optional:

1) Sandell Manufacturing Company, Inc.
Termination Bars:

a. Base:
1) Tru-Fast Corporation.
b. Optional:

1) Heckmann Building Products, Inc.

2) Hohmann & Bernard.

3) Sandell Manufacturing Company, Inc.
Head Vent, (pre-manufactured):

a. Base:
1) Hohmann & Barnard (H&B).
b. Optional:

1) Sandell Manufacturing Company, Inc.
Rope Wicks (used in conjunction with Head Vent above):
a. Base: Products listed.
Horizontal Reinforcing:

a. Base:
1) Hohmann & Barnard (H&B).
b. Optional:

1) Dur-O-Wall.
2) Sandell Manufacturing Company, Inc.
3) Wire-Bond, Masonry Reinforcing Corp of America.

4) Heckman.
Pre-molded Control Joint Strips (at CJ’s in CMU walls):
a. Base:

1) Hohmann & Barnard (H&B).
b. Optional:

1) Everlastic.
2) Sandell Manufacturing Company, Inc.
3) Wire-Bond, Masonry Reinforcing Corp of America.

4) Heckman.
Galvanizing Repair Paint:
a. Base:
1) ZRC Worldwide.
b. Optional:
1) Tnemec.
Compressible Filler:
a. Base:
1) Hohmann & Barnard (H&B).
b. Optional:

1) Sandell Manufacturing Company, Inc.
Loose Lintels:
a. Specified in Section 05 50 10.
Structural Steel Lintels and Shelf Angles:
a. Specified in Section 05 12 10.
Other manufacturers desiring approval comply with Section 00 26 00.

2.2 MASONRY WALL ANCHORS

A.

Utilize the following type of anchor devices where terminal ends of masonry walls (i.e. CMU)
abut Concrete Beams:
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B.

1. Wire tie:
a. Base Product: “345 BT” by H&B.
b. Material: Same as listed for strap.
c. Width: As required for width of CMU.
d. Diameter: 3/16 IN.

Rigid Steel Anchors (where CMU walls intersect other CMU walls):
1. Minimum 1/8 INx 1IN x 12 IN.

2. Galvanized G90.

3. Ends bent down 2 IN.

2.3 HORIZONTAL REINFORCING

A.

D.

General:
1. Cold drawn steel wire, ASTM-AS82.
2. Side Rods Diameter: 3/16 IN.
3. Cross Rods Diameter: 9 GA.
4., Materials:
a. Ininterior walls:
1) Mill Galvanized, ASTM-A641, Class 3 (0.80 OZ/SF).
b. In walls surrounding wet areas with humidity over 70 percent (pools, showers, kitchens,
food processing):
1) Hot-dip Galvanized, ASTM-A153, Class B2 (1.50 OZ/SF).
c. Inexterior walls:
1) Stainless Steel, ASTM-AS580 Type 304.

Horizontal Reinforcing — Free-standing CMU Walls:

1. Scope: Free standing, single-wythe CMU walls not serving as a back-up wall for masonry
veneers.

2. Description: Horizontal reinforcing composite:
a.  Width(es) as required

3. Base Product: “#120 Lox-All Truss Mesh” by H&B.

Horizontal Reinforcing — CMU Back-up Walls:

1. Scope: CMU walls serving as back-up wall for masonry veneers.

2. Description: Horizontal reinforcing pattern for CMU back-up, with projecting wire loops to
accommodate vertically adjustable veneer wire ties.
a. Length of projection as required for cavity width indicated.
b. Include compatible wire ties for masonry veneer.

3. The veneer anchor tie shall consist of Wire Ties which interlock into the ladder/truss
reinforcing product(s) specified.

4. “Eye and Pintle” or similar design which permits vertical movement while restraining
lateral movement.

5. Devices used must allow for vertical adjustability during installation, and long-term
differential movement.

6. Tie Component:
a. Material: As specified for ladder/truss reinforcing product.
b. Diameter: 3/16 IN.

7. Base Product: “#170 Truss Adjustable Eye Wire” by Hohmann & Barnard.

Horizontal Reinforcing — Masonry Veneers:
1. Single, continuous wire.
2. Diameter: 3/16 IN.

24 VERTICAL REINFORCING

A.

Reinforcing Bars:
1. ASTM-A615, Grade-60.
2. Size: #4’s minimum, or as otherwise indicated.
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3. Refer to Section 03 20 00, and Drawings.
2.5 MISCELLANEOUS ANCHORAGES

A. General:
1. Include miscellaneous anchorages as required or indicated, such as those necessary to secure
stone/APC copings and sills.
2. Type:
a. Asindicated.

2.6 THROUGH-WALL FLASHING SYSTEM - FLEXIBLE MEMBRANE WITH METAL DRIP
PLATE

1. Description:

a. Material: Flexible, UV-resistant, chemical-resistant, impact-resistant polymer with
DuPont “Elvaloy KEE” resin.

b. Provide with removable paper backing to expose pressure-sensitive adhesive surface.

Thickness: 40 mil.

Width as required.

Factory precut wherever possible.

Base Product: “Flex-Flash” by Hohmann & Bernard.

Optional Products: “Hyload S/A Membrane” by Hyload Inc.

End dams:

a. Provide at ends of runs.

b. Base Product: “MFL Metal Flashing” by Hohmann & Bernard.
1) 26 gage type 304 stainless steel.

c. Optional Product: “Flex-Flash” by Hohmann & Bernard.

d. Optional Product: “Hyload S/A Membrane” by Hyload Inc.

Nownkwh

B. Stainless Steel Drip Plate (for use with Flexible Membrane flashing.):
1. Description: Stainless steel sheet flashing, with end drip projecting 1/4 to 3/8 IN past the
face of masonry.
Material: Type 304 Stainless Steel Flashing.
Thickness: 24 GA.
Foam Seal, 1/8 IN thick, on bottom side.
Self-adhesive top surface (w/release paper).
Size and profiles as indicated.
a. Provide special profiles where lipped brick are indicated.
7. Base Product: “FTSA and/or FTSA-LB” by Hohmann & Bernard.

SAINAIF I e

C. Termination Bar:

Use to secure top edge of Flexible Membrane flashing to back-up wall.
Material, Base: Aluminum.

Material, Optional: Stainless Steel. Plastic, not allowed.

Surface type: 1/8 IN x 1 IN x 96 IN., with 1/4 IN x 3/8 IN slotted holes.
Base Product: TB-100 Series by Tru-Fast Corporation.

D. Flashing Adhesive:
1.  Asrecommended by manufacturer for bedding, sealing laps, and sealing to vertical surfaces.

2.7 CAVITY VENTS AND WEEPS

DAL=

A. Vent/ Weeps:
1. Head Vent:

a. Polypropylene honeycomb vent/weep for installation in head joint in brick masonry to
provide ventilation of cavity, weeping cavity moisture, and restricting ingress of insects
and debris.

Standard size: 3/8 IN x 2-1/2 IN x 3-3/8 IN.
Color: Gray.
d. Base Product: “QV — Quadro-Vent” by H&B.

oo

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

040523-4

Issued for Construction - 6/30/11



2.

Rope Weeps:

a. Field cut cotton sash cord, nominal 3/8 IN.

b. Use in combination with Head Vent, where indicated
1) See Part 3 for locations.

2.8 MISCELLANEOUS ITEMS

A. Bond Breaker Strips: Asphalt saturated felt, unperforated; ASTM-D226, Type 1.
B. Pre-Molded Control Joint Strips at CJ’s in CMU walls:

1.

2.
3.
4

Solid rubber strips with a Shore A durometer hardness of 60 to 80.

Designed to fit standard sash block and maintain lateral stability in masonry wall.

Size and configuration as indicated.

Base Product: “#RS Standard” by H&B.

a. Exception: Where Sash Blocks are not used: Use “#RS-8” or “#RS-12” as appropriate
for wall thickness.

Use symmetrical design for intermediate control joints, and asymmetrical design (Tee-

configuration) where CMU wall abuts or intersects a perpendicular element.

Do not bridge CJ’s with Horizontal ladder/truss:

a. Install 2 smooth dowels or other approved device across Control Joints which resist
shear loads but allow in-plane expansion, contraction and linear shrinkage movements.

C. Galvanizing Repair Paint:

1.
2.
3.

High zinc dust content paint for re-galvanizing welds and abrasions in galvanized steel.
Base Product: “ZRC Galvilite” by ZRC Worldwide.
Optional: “Organic Zinc Coating 90-93” by Tnemec.

D. Compressible Filler:

1.
2.
3.

Closed cell neoprene sponge.
Thickness: 1/4 IN.
Base Product: “NS” by H&B.

PART 3 - EXECUTION

31

3.2

3.3

INSTALLATION - GENERAL

A. Keep vertical joint behind weeps free of mortar.

B. Comply with provisions of ACI 530 and ACI 530.1, except where exceeded by requirements of
the contract documents.

INSTALLATION - MASONRY WALL ANCHORS

A. Anchoring CMU Walls to building superstructure or to other intersecting CMU walls:

1.

2.

Where masonry walls abut concrete or steel structural elements including shear walls,
columns, and spandrel beams, anchor thereto with specialized anchors types indicated.
Where bearing walls meet or intersect, erect walls separately and anchor together with rigid
steel anchors spaced not more than 24 IN apart vertically.

a. Embed end bends of anchors in cores of masonry units filled with mortar or grout.
Where non-bearing walls meet or intersect other walls, erect walls separately and anchor
together with wire mesh ties spaced not more than 16 IN apart vertically.

a. Embed ties centered in mortar within joint.

Fill solid with mortar or grout masonry unit cells within vertical planes of anchors, or use
solid masonry units above and below anchors.

INSTALLATION - REINFORCING

A. Reinforcing at CMU Walls: See Section 04 22 00.

B. Horizontal Reinforcing at Masonry Veneers: See Section 04 21 13.
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3.4 INSTALLATION THROUGH-WALL FLASHING

A. Through-Wall Flashing:

1.

e

General:
a. Install to provide positive drainage of cavity moisture.
b. Coordinate with built in items and brick ledges.
Drip Plate:
a. Adhere to Ledge Angle, with drip flange extending past the face of the masonry.
Flashing Membrane:
a. Extend the bottom edge of flashing over the top surface of Drip Plate.
1) Terminate rubberized flashing membranes 1/2 IN from exterior face of wall.
2) Bond Flashing to Drip Plate.
3) Lap flashing ends minimum of 6 IN and bond 2 pieces together.
Extend top edge of flashing membrane up face of wall minimum 8 IN.
c. Termination of top edge:
1) Where Metal Stud/Gypsum sheathing is the back-up wall:
a) Cut Air Retarder as required and temporarily fold up the wall.
b) Bond flashing membrane to directly face of sheathing.
¢) Mechanically secure its top edge with Termination Bar.
d) Return Air Retarder back down so that it overlaps Flashing Membrane
(shingle style).
e) Minimum overlap: 6 IN.
2) Where Masonry wall is the back-up wall:
a) Install upper edge of flashing using a Termination Bar.
b) Optional: A Reglet may be used in lieu of the Termination Bar.
3) Where Cast-in-place Concrete items are the back-up:
a) Secure upper edge of flashing with Termination Bar.
b) Optional: A Reglet may be used in lieu of the Termination Bar.
4) Calk top edge of Termination Bar to back-up.
d. Provide End Dams as described below, and as indicated.
Seal under Ledge Angle with approved backer and sealant (Sealant specified in Section 07
92 13).
Use Compressible Filler below relieving angles.
Where items penetrate through-wall flashing systems, such as anchors used to secure
stone/APC copings and sills:
a. Adequately seal around penetrating item.

B. End Dams (Flexible Membrane Flashing):

1.

Configuration:
Extend lateral ends of flashing beyond openings.
Return it up and back into head joints.
Bond to head face of installed masonry units.
Install sill (stone, brick or other) after End Dam is in place.
Minimum Height at sides: 4 IN high.
Comply with BIA TechNote 21B and 7.

0v1de End Dams made from flexible membrane flashing at the following locations:
Jamb edges of Sills for doors, windows, louvers and other similar openings.
Jamb edges of Lintels for doors, windows, louvers and other similar openings.
Step-flashing (where flashing steps up to follow grade).
At terminal ends of masonry veneer walls (i.e. where masonry wall meets curtainwall
or other material).

e. Other similar locations and where indicated.

fEO TR IO AD o

C. Head Vents and Rope Wick combination:

1.

Locations:
a. Base of brick masonry cavity wall and through-wall flashings:
1) Rope Wicks:
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a)
b)
c)
d)

e)
f)

Minimum Length: 16 IN.

Locate in first brick course ABOVE through-wall flashing at base of wall.
Space 16 IN O.C. horizontally.

Set outer end of ropes approximately flush with exposed face of masonry
veneer.

Loose-lay inner end of ropes at bottom of cavity, running parallel to back face
of masonry veneer.

Leave rope wicks in place after mortar has set.

2) Head Vent:

a)
b)

Locate in second brick course ABOVE through wall flashing at base of wall.
Install Head Vent at 24 IN O.C. horizontally.

b. Brick masonry cavity walls at shelf angles and through-wall flashing:
1) Rope Wicks:

a)
b)
¢)
d)

e)
f)

Minimum Length: 16 IN.

Locate in first brick course ABOVE shelf angle and through-wall flashing.
Space 16 IN apart horizontally.

Set outer end of ropes approximately flush with exposed face of masonry
veneer.

Loose-lay inner end of ropes at bottom of cavity, running parallel to back face
of masonry veneer.

Leave rope wicks in place after mortar has set.

2) Head Vent:

a)

b)
9

Locations:

(1) Locate in second brick course ABOVE shelf angle and through-wall
flashing.

(2) Locate in second brick course BELOW shelf angle and through-wall
flashing:

Install Head Vent at 24 IN apart horizontally.

Align head vents installed above and below shelf angle and through-wall

flashing with each other.

c. Brick masonry cavity walls at continuous lintel angles and through-wall flashing:
1) Rope Wicks:

a)
b)

c)
d)

e)
f)

Minimum Length: 16 IN.

Locate in first brick course above continuous lintel angle and through-wall
flashing.

Space 16 IN apart horizontally.

Set outer end of ropes approximately flush with exposed face of masonry
veneer.

Loose-lay inner end of ropes at bottom of cavity, running parallel to back face
of masonry veneer.

Leave rope wicks in place after mortar has set.

2) Head Vent:

a)

b)

Locate in second brick course above continuous lintel angle and through-wall
flashing.
Install Head Vent at 24 IN apart horizontally.

d. Brick masonry joints at top of brick cavity wall:
1) Head Vent:

a)

b)

Locate in second brick course below coping and through-wall flashing, or
metal cap flashing.
Install Head Vent at 24 IN apart horizontally.

3.5 INSTALLATION OF OTHER ITEMS

A. Galvanizing Repair Paint:
1. Apply wherever galvanized masonry accessories are welded or where the galvanic coating
is scratched, abraded or otherwise damaged.
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Compressible Filler:

1. Install in the masonry joint below relief angles to preclude mortar from being installed in the
joint.

2. Install sealant per Section 07 92 13 in joint to insure water-tightness.

END OF SECTION
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SECTION 04 21 13
BRICK MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Brick Masonry, as indicated, in accordance
with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Tolerances:

1. Maximum variation from plumb in vertical lines and surfaces of columns, walls and arises:
a. 1/4INin 10FT.
b.  3/8 IN in a story height not to exceed 20 FT.
c. 1/2INin 40 FT or more.

2.  Maximum variation from plumb for external corners, expansion joints and other conspicuous lines:
a. 1/4INin any story or 20 FT maximum.
b. 1/2INin 40 FT or more.

3. Maximum variation from level of grades for exposed lintels, sills, parapets, horizontal grooves and
other conspicuous lines:
a. 1/4INin any bay or 20 FT.
b. 1/2INin 40 FT or more.

4. Maximum variation from plan location of related portions of columns, walls and partitions:
a. 1/2INin any bay or 20 FT.
b. 3/4INin 40 FT or more.

5. Maximum variation in cross sectional of columns and thicknesses of walls from dimension indicated:
a. Minus 1/4 IN.
b. Plus 1/2 IN.

B. Quality standards:
1. Construction to conform to Brick Industry Association (BIA) standards.

C. Masonry installer qualifications:
1. More than 5 years successful experience in installation of brick masonry systems similar to system
required.
2. Have sufficient experienced personnel to produce required work without causing delay in work.
3. Include with bid 5 references from Laboratorys, contractors, or architects for similar size projects.

1.3 PRE-INSTALLATION MEETING

A. A pre-installation meeting, directed by Contractor, will be held prior to the beginning of masonry work to
discuss:

Structural concept.

Method and sequence of masonry construction.

Sample panel construction.

Special masonry details.

Standard of workmanship.

Quality control requirements.

Maintenance.

Job organization.

PRNAN BB =

B. Attendance is recommended for:
1. Contractor job superintendent.
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Nownkw

Masonry installer’s job superintendent.

Masonry installer’s foreman.

Minimum two masons.

Authorized representative of brick supplier.

Mortar material suppliers.

Other trades whose work penetrates brick work or is attached thereto.

1.4 SUBMITTALS

A. Samples:

1. Brick for Architect review and verification of color match to existing face brick.
B. Project information:

1. Certification of brick type and grade.

2. Minutes from Brick Masonry Pre-installation Meeting.

C. Contract closeout information:

1.

Annual inspection checklist.
a. See BIA Technical Note 46.

D. LEED Requirements:

1.

MR 4.1 and 4.2, Recycled Content: Product data indicating percentages by weight of post-consumer
and post-industrial recycled content for products having recycled content; include statement
indicating costs for each product having recycled content.

MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include statement
indicating cost for each regional material and the fraction by weight that is considered regional.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver units on pallets with tight covers or deliver in cubes and store covered on dunnage.

B. Protect materials from elements.

C. Inspect masonry upon delivery to ensure color match with sample wall.

PART 2- PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Brick:
1. Endicott Clay Products.
2. Yankee Hill.
3. Belden Brick.
4. Glen-Gery.
5. Sioux City Brick and Tile.

2.2 MATERIALS

A. Face Brick (FB-1): To be used for infill, patching, repair, and reconstruction of existing brick masonry
walls of adjacent Building 223.

1.

2.
3.
4.

Size:

a. Modular.

Type: FBS, Grade-SW, ASTM-C216.

Include special shaped, sized or cut brick as required for complete installation.
Match existing brick of Building 223.

B. Face Brick (FB-2): To be used for infill, patching, repair and reconstruction of existing brick masonry
walls of adjacent Building 222.
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C.
D.
E.

1. Size:
a. Modular.
2. Type: FBS, Grade-SW, ASTM-C216.
3. Include special shaped, sized or cut brick as required for complete installation.
4. Match existing brick of Building 222.

Mortar: See Section 04 05 13.
Masonry accessories: See Section 04 05 23.

Sealants: See Section 07 92 13.

PART 3 - EXECUTION

31

3.2

INSPECTION

A. Verify suitability of substrate to accept work.

B. Verify anchors and flashings.

C. Installation constitutes acceptance of substrate and responsibility for performance.

INSTALLATION - GENERAL

A.

mo N w

=~ mom

~

Comply with provisions of ACI 530 and ACI 530.1, except where exceeded by requirements of the
contract documents.

Build walls to thickness indicated.
Build single wythe walls to actual masonry thickness.
Build in flashing, reinforcing, weeps and related items.

Cut units as required to provide patterns indicated.
1. Make cuts clean, square and free of jagged edges.
2. Units that will be installed in “normal” orientation (and cut to “length” or “width”):
a. Perform cutting with masonry saws.
b. Saw-cut faces shall not be exposed to view.
c. Saw-cut edges may be exposed.
3. Units that will be installed in a “rotated” orientation:
a. Hand cutting is permitted.
b. Hand cut faces and hand cut edges shall not be exposed to view.

Use solid units where holes would be exposed in finish work.
Install in running bond.

Avoid use of less than half size units.

Do not install damaged units.

Wet brick having absorption rates greater than 30 G/30 SQ IN/MIN in compliance with BIA
recommendations.

Install brick work in conjunction with concrete unit masonry work.

Protect against weather, when work is not in progress.

M. Cover top of walls with waterproof membrane, extending 4 FT down both sides of walls, anchored in

place.

Protect against cold weather as specified in Section 04 05 05.
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3.3 LAYING AND TOOLING

A.

mm o0

L.

Lay out walls in advance for uniform and accurate spacing of bond patterns and joints.
Properly locate openings, movement type joints, returns and offsets.

Lay brick with completely filled bed and head joints.

Butter ends with sufficient mortar to fill head joints and shove into place.

Do not slush head joints.

Maintain nominal 3/8 IN joint widths.

1. Cut joints flush where concealed.

2. Tool concave joints.

3. Compress mortar in below grade joints.

During tooling of joints, enlarge voids or holes, except weep holes, and completely fill with mortar.
Point up joints at corners, openings and adjacent work to provide neat, uniform appearance.

Remove brick units disturbed after laying.

1. Clean and relay in fresh mortar.

2. Do not pound units to fit.

3. If adjustments are required, remove units, clean and reset in fresh mortar.

Where work is stopped and later resumed, rack back 0.5 brick unit length in each course.
1.  Wet units lightly.

2. Remove loose units and mortar prior to laying fresh masonry.

3. Do not tooth.

As work progresses, build in items indicated and specified.
1. Fill in solidly with mortar around built in items.

2. Coordinate with metal frame suppliers.

3. Grout fill space between metal frames and masonry.

Provide positive means to keep cavity free of mortar.
1. Water test weep holes.

3.4 REINFORCING

A.

B.

C.

General:

1. Coordinate with backer material to provide required reinforcement.

2. Center single wire reinforcing.

3. Locate reinforcing, and other embedded items such that a minimum cover of mortar is maintained as
follows:

a. 5/8 IN on exterior side of walls.

b.  1/2 IN at other locations.

Lap ends minimum of 6 IN.

Do not bridge Expansion Joints (a.k.a Control Joints) with reinforcing.

Make corners and wall intersections by use of prefabricated “L” and “T” sections.
Cut and bend units as required.

Install at 16 IN OC vertically.

Install at 8 IN OC in starter courses.

A R

Reinforce masonry openings over 12 IN wide, where Expansion Joints are not provided:

1. Utilize horizontal joint reinforcing placed in 2 horizontal joints directly above lintel and in 2
horizontal joints directly below sill.

2. Extend reinforcing minimum of 24 IN beyond jambs of opening.

Brick veneer over CMU backup:
1. Anchor veneer to backup with horizontal joint reinforcing at 16 IN OC vertically.
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3.5 MOVEMENT JOINTS, FLASHING AND SEALANTS

A. General:
1. Form movement joints by leaving head joints between stacked units void of mortar, ready for
application of backer and joint sealant.

B. Horizontal Expansion Joints:
1. Locate as indicated.
2. Where not indicated:
a. Locate immediately below shelf angles.
b. For brick infill, place between the top of brickwork and structural frame.
c. Parapets which do not have a shelf angle (where parapet veneer bears directly on veneer of floor
below):
1) Lay brick normally in full bed joint of mortar.
2) Rake out the face of joint to a depth of 3/4 IN while still plastic.
3) Install backer rod and sealant.

C. Vertical Expansion Joints (a.k.a. control joints and isolation joints):
1. Locate as indicated.

D. Form movement joints by leaving head joints between stacked units void of mortar, ready for application
of backer and joint sealant.

Do not continue horizontal joint reinforcing across movement joints.
Install horizontal Expansion Joints where indicated.

See Section 04 05 23 for flashing and weep installation requirements.

£ Q m

See Section 07 92 13 for sealant installation requirements.
1. Seal joints between brick and relieving lintels.

2. Seal Expansion Joints.

3. Seal spaces at end of relieving lintels.

3.6 REPAIR, POINTING AND CLEANING

A. Remove and replace loose, stained, or damaged bricks.
1. Provide new units to match.
2. Install in fresh mortar.
3. Point to eliminate evidence of replacement.

B. Clean in accordance with Section 04 05 10.

END OF SECTION
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SECTION 04 22 00
CONCRETE MASONRY (CMU)

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Concrete Masonry (CMU), as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

SUBMITTALS

A. Quality assurance:
1. Test results performed to qualify materials and establish mix designs

B. Project Information:
1. Units to be used in Fire Rated walls: Certification of level of fire-resistance provided by
units proposed (determine by either Equivalent Thickness method referenced).

C. LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1 and MR 5.2, Regional Materials: For products and materials required to comply
with requirements for regional materials indicating location and distance from Project of
material manufacturer and point of extraction, harvest, or recovery for each raw material.
Include statement indicating cost for each regional material and the fraction by weight that
is considered regional.

PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver units on pallets with tight covers or deliver in cubes and store covered on dunnage.
B. Protect materials from elements.

JOB CONDITIONS

A. Protect against weather, when work is not in progress.

B. Cover top of walls with waterproof membrane, extend at least 4 FT down both sides of walls;
anchor in place.

C. Provide cold weather protection; Section 04 05 05.

PART 2 - PRODUCTS

2.1

GENERAL

A. Units to be used in Fire-Resistive wall assemblies:
1. Where units are used in assemblies with Fire-Resistive Rating:

a. Provide units with aggregate type, and equivalent thickness that yield fire-resistances
indicated for each wall assemblies.

b. Acceptable calculation methodologies for determining Equivalent Thickness:
1) NCMA TEK 7-1A.
2) ACI216.1/TMS 0216.

c.  Units tested per ASTM-E119 are also acceptable.
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Provide solid units, or grouted hollow units, under lintels.

Provide matching concrete bricks as required.

Do not use chipped, cracked, spalled units exposed in finish work.

Provide reinforced concrete masonry lintels fabricated from precast or site cast load bearing
masonry units, filled and reinforced as indicated.

2.2 CONCRETE MASONRY UNITS - GENERAL-PURPOSE

DAl

A. Concrete Masonry Units (CMU):
1. Modular units complying with ASTM-C90.
2. Aggregate:
a. Medium Weight: In accordance with ASTM-C331.
3. Sizes and shapes as indicated or required for conditions.
4. Face shell and web thickness: Table 3, ASTM-C90.

B. Corner Units:
1. Exposed to view: Use bullnosed units at external corners and jambs of openings.
2. Not Exposed to view: Square-nosed units may be used where corners will not be visible in
completed wall.

2.3 CONCRETE LINTELS AND SILLS

A. General:
1. Fabricate concrete lintels and sills in plant or site cast.
2. Use concrete having minimum 28 day compressive strength of 3000 PSI.
3. Exposed surfaces to have surface texture and color to match adjacent concrete masonry
units.
4. Fabricate lintels to modular sizes to match coursing.
5. Mark tops of lintels with lintel schedule number.

B. Fabricate lintels by one of following methods:
1. Use masonry lintel units and reinforced concrete fill.
2. Cast lintels monolithically with reinforcement.
3. Provide vertical dummy joints matching pattern of vertical joints and scoring in concrete
masonry walls in which installed.

2.4 REINFORCING

A. Horizontal Reinforcing products including wire ladder truss: Specified in Section 04 05 23.
B. Reinforcing Bars (vertical and horizontal): Specified in Section 03 20 00.
2.5 ACCESSORY ITEMS

A. Masonry accessories: See Section 04 05 23.

Mortar and grout: See Section 04 05 13.

C. Sealants: As specified in Section 07 92 13 and Section 07 92 16.
D. Grout fill: As specified in Section 04 05 13.
E. Masonry Veneer Anchors: Specified in Section 04 05 23.

PART 3 - EXECUTION

3.1 INSPECTION

A. Verify suitability of substrate to accept work.

B. Verify that anchors and flashings are correct.
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C. Installation constitutes acceptance of substrate and responsibility for performance.

3.2 INSTALLATION - GENERAL

A. General:
1. Comply with provisions of ACI 530 and ACI 530.1, except where exceeded by
requirements of the contract documents.
2. Build walls to thickness indicated.
3. Build single wythe walls to actual masonry thickness.
4. Perform cutting with masonry saws.
5. Cut as required to provide pattern indicated.
6. Use solid units where cutting or laying would expose holes.
7. Do not install damaged units.
8. Do not wet concrete masonry units.
9. Avoid use of less than half size units.
10. Build chases and recesses as indicated and required for work of other trades.

B. Install in running bond unless otherwise indicated.

C. Identification of Fire and Smoke Walls:
1. Identify partitions indicated on Drawings as having a required fire or smoke rating.
2. Identification: Same as indicated on drawing legend.
3. Location: 10 FT on center, both sides of partition, above ceiling line.
a. Above access panels in hard ceiling.
4. Lettering: 2 IN Helvetica, painted with aid of stencils.
5. Color: Red.

D. Elevator Door Frames:
1. Block-out as required by Elevator Manufacturer to allow for door frames to be set.
2. After door frames have been set, fill in with like construction and grout cores solid.

3.3 LAYING AND TOOLING

A. Lay out walls in advance for uniform and accurate spacing of bond patterns and joints.
B. Properly locate openings, movement type joints and offsets.

C. Lay masonry units with face shells of bed joints fully mortared.
1. Webs shall be fully mortared in all courses of piers, columns, an pilasters, and in the starting
course on foundations, and when necessary to confine grout or loose filled insulation.
2. Head joints shall be mortared a minimum distance from each face equal to the face shell
thickness.
3. Vertical cells to be grouted shall be aligned and unobstructed openings.

D. Maintain nominal 3/8 IN joint widths.
1. Cut joints flush where concealed.
2. Tool exposed joints.
3. Compress mortar in below ground joints.

E. During tooling of joints, enlarge voids or holes, except weepholes, and completely fill with
mortar.

F. Point up joints at corners, openings and adjacent work to provide neat, uniform appearance.

Remove masonry disturbed after laying.

1. Clean and relay in fresh mortar.

2. Do not pound units to fit.

3. If adjustments are required, remove units, clean, and reset in fresh mortar.

H. Where work is stopped and later resumed, rake back 0.5 masonry unit length in each course; do
not tooth.
1. Remove loose units and mortar prior to laying fresh masonry.
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L.

J.

As work progresses, build in items indicated and specified.

1.
2.
3.

Fill in solidly with mortar around built-in items.

Grout fill space between metal frames and masonry.

Where built-in items are to be embedded in cores of hollow masonry units, place layer of
metal lath in joint below and fill core with grout.

Remove masonry protrusions extending 1/2 IN or more into cells or cavities to be grouted.

3.4 REINFORCING

A. General:

1.

In addition to the following general requirements, provide reinforcing size type and spacing
as indicated on Drawings and Details.

B. General Reinforcing Requirements:

1.

Reinforce masonry openings over 12 IN wide, where control and expansion joints are not

provided, with horizontal joint reinforcing placed in 2 horizontal joints above lintel and

below sill.

a. Extend reinforcing minimum of 24 IN beyond jambs of opening.

Embed horizontal reinforcing in bed joint mortar for entire length with minimum cover of

5/8 IN on exterior side of walls and 1/2 IN at other locations.

a. Provide same minimum cover for other embedded items.

Minimum laps for horizontal reinforcing: 6 IN.

Do not bridge Control Joints or Expansion Joints with horizontal reinforcing.

a. Install smooth dowels or other approved device across Control Joints which resist shear
loads but allow in-plane expansion, contraction and linear shrinkage movements.

Provide continuous horizontal joint reinforcing in walls all concrete masonry walls.

a. See elsewhere for reinforcing requirements for anchored veneers.

Unless otherwise indicated:

a. Install horizontal reinforcing with in 8 IN of first bed joint.

b. Running Bonds: Install horizontal reinforcing at 16 IN OC vertically thereafter.

c. Stacked Bonds: Install reinforcing 8 IN OC vertically thereafter where stack bond
masonry is indicated.

Make corners and wall intersections by use of prefabricated “L” and “T” sections.

a. Cut and bend as required.

At intersecting load bearing walls install rigid steel anchors not over 24 IN OC vertically.

a. Embed ends in grout filled cores.

C. Horizontal Reinforcing Bars:

1.
2.

Install where indicated.
Sizes as indicated.

D. Vertical Reinforcing Bars at CMU Walls other than Anchored Veneers:

1.
2.

Install vertical reinforcing bars as indicated.

When not indicated, provide the following minimum vertical reinforcing:

a. Provide one No.5 continuous at 48 IN on center.

b. Provide one No.5 Continuous at each corner, at each side of each opening, at each side
of each control joint, and at the ends of walls.

3.5 GROUT FILL

A.

B.

Do not place grout until entire portion of wall to be grouted has attained sufficient strength to
resist grout pressure.

Use mechanical means to remove air pockets and void for proper consolidation of fill.

Grout walls incrementally as CMU is placed. Minimize lift heights to ensure that walls will
remain safe and stable until grout has attained sufficient strength to resist overturning or
collapse.
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1. Consider detrimental lateral loads which could be anticipated including storms, winds,
seismic, soil etc.
2. Adequately brace as needed.

D. Where vertical or horizontal reinforcing bars are required, place and inspect prior to filling
operation.

E. Fill cores containing vertical reinforcing.
F. Place in maximum 4 FT lifts.
G. Leave lifts minimum 1-1/2 IN below top of course to form key with next lift.

3.6 CONTROL JOINTS (CJ)

A. Provide Control Joints (and other movement joints) as indicated.

B. Where not indicated:
1. Locate CJ’s at natural planes of weakness in masonry wall such as:
Changes in wall height.
Changes in wall thickness, such as at pipe and duct chases and pilasters.
At (above) movement joints in foundations and floors on which wall is bearing.
At (above) movement joints in roofs and floors that bear on wall.
Openings: Within 8 IN of one or both jambs of door, window, louver and similar
openings:
1) Place CJ at one side of openings less than 6 FT wide.
2) Place CJ at both sides of openings greater than 6 FT wide.
f.  Corners: Within 4 FT of corners (on at least one leg).
1) Opposing leg: No more than 20 FT from corner.
g. Intersections: Within 12 FT of wall intersections.
2. In addition to of the above, locate CJ’s at no more than the following absolute maximum
(horizontal) distances:
a.  Walls less than 16 FT-8 IN tall: Not more than 1-1/2 times the wall height.
b. Walls greater than 16 FT-8 IN tall: No more than 25 FT O.C.

o a0 ow

C. Installation/construction of CJ’s:
1. Utilize sash blocks or similar shapes which have slotted end to accept gaskets.
a. Pre-molded Control Joint Strips: Specified in Section 04 05 23.
2. Cut ladder/truss type horizontal reinforcing as it crosses CJ’s.
3. While mortar is still fresh, rake out mortar from joint, leaving a completely clean joint.
4. After wall has cured, install backer rod and sealant on both wall faces.
a. Sealant and Backer Rod: Specified in Section 07 92 13 and Section 07 92 16.

3.7 LINTELS, FLASHING AND SEALANTS

A. Installation of flashing, weeps and similar masonry accessories: Specified in Section 04 05 23.

B. Sealant installation requirements:
1. Sealant and Backer Rod: Specified in Section 07 92 13 and Section 07 92 16.
2. Remove mortar in joint under relieving lintel and at ends.
3. Seal joints between CMU'’s and relieving lintels.
4. Seal Expansion and Control Joints.

C. Provide precast masonry lintels wherever openings more than 12 IN wide are indicated without
other structural support or other supporting lintels.
1. Thoroughly cure lintels before handling and installation.
2. See lintel schedule for size and type required.

3.8 INSTALLATION TOLERANCES

A. Maximum variation from plumb in vertical lines and surfaces of columns, walls and arises:
1. 1/41INin 10 FT.
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2. 3/8 IN in a story height not over 20 FT.
3. 1/2INin 40 FT or more.

Maximum variation from plumb for external corners, control joints, expansion joints and other
conspicuous lines:

1. 1/4IN in any story or 20 FT maximum.

2. 1/2INin 40 FT or more.

Maximum variation from level of grades for exposed lintels, sills, parapets, horizontal grooves
and other conspicuous lines:

1. 1/4 1IN in any bay or 20 FT.

2. 1/2INin 40 FT or more.

Maximum variation from plan location of related portions of columns, walls and partitions:
1. 1/2 INin any bay or 20 FT.
2. 3/4INin 40 FT or more.

Maximum variation in cross section of columns and thicknesses of walls from dimensions
indicated:

1. Minus 1/4 IN.

2. Plus 1/2 IN.

3.9 REPAIR, POINTING AND CLEANING

A. Remove and replace loose, stained, or damaged units.

B.

1. Provide new units to match.
2. Install in fresh mortar.
3. Point to eliminate evidence of replacement.

Clean in accordance with Section 04 05 10.

3.10 INSPECTION AND TESTING

A. Permit and facilitate access to the construction sites and the performance of activities for quality

B.

C.

assurance by the testing and inspection agencies.

Comply with the requirements of ACI 530.1 Section 1.6C and facilitate the testing and
inspection agencies needs.

The Laboratory will provide testing and inspection services. This does not relieve the contractor
of the responsibility to furnish materials and construction in full compliance of contract
documents.

END OF SECTION
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PART 1 -

SECTION 0512 10
STRUCTURAL STEEL

GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Structural Steel, as indicated, in
accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Structural steel work covered herein shall be fabrication and erection of steel framing and
bracing members including connections and steel material either supporting or connected to steel
members shown on structural plans and not specified in other sections.

B. Quality standards latest edition of the following standards plus any corresponding published
revisions at the time of bidding shall be the applicable standard. The Local Building Code shall
govern when conflicts occur.

1.
2.

Local Building Code as indicated on the drawings, including local amendments.

American Institute of Steel Construction (AISC):

a. “Load and Resistance Factor Design Specification for Structural Steel Building”
(referred to herein as the AISC Specification).

b. Code of Standard Practice for Steel Buildings and Bridges (referred to as AISC Code of
Standard Practice), excluding the followings sections, and/or paragraphs — 1.5,
1.7.2,1.7.3, Section 3, 4.1, 4.4,4.5, 4.6, 7.1, 7.2, the last sentence of paragraphs 8.1.1,
and 8.1.2, Section 9, and Appendix A.

¢.  Quality Certification Program.

American Welding Society:

a. Structural Welding Code - Steel ANSI/AWS-D1.1 (referred to herein as the AWS
Code). The AWS Code shall govern the techniques and quality of welding and testing
procedures. Statements contained in the AWS Code requiring information to Bidders
and/or Contract Documents to define nondestructive testing or statements defining
responsibilities and obligations for services and payment shall be disregarded.

Research Council on Structural Connections: Load and Resistance Factor Design

Specifications for Structural Joints Using ASTM-A325 or A490 Bolts (referred to herein as

the RCSC Specification).

Steel Structures Painting Council (SSPC): Steel Structures Painting Manual Vol. 2, “System

and Specifications” (referred to herein as the SSPC Specification).

C. Qualifications:

1.

2.

Steel fabricator:

a. Certified by AISC Quality Certification Program for Structural Steel Fabricators and is
designated as AISC Certified Fabricator, Standard for Steel Building Structures.

Steel erector:

a. Minimum 10 years experience in erection of structural steel.

b. Certified as Certified Steel Erector by AISC quality Certification Program.

D. Source quality control:

1.

Provide access and facilities for testing agency during shop and field inspections.
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1.3

E. Testing and inspection: Testing, (except testing to qualify welders and as needed for
Contractor’s own quality control), will be performed at no cost to Contractor by a
Testing/Inspection Agency employed by Laboratory. Laboratory’s Testing/Inspection Agency
may use nondestructive testing methods in addition to visual inspection to verify weld quality.
Repair rejected welds as directed by Testing/ Inspection Agency at no additional cost to
Laboratory.

F. Provide testing and inspection agency with sufficient notification and access so that inspection
and testing can be accomplished.

G. Previous acceptance of material or finished members by testing and inspection agency or
Architect/Engineer shall not prevent its rejection at later date if it does not comply with
specifications.

H. Tolerances:

1. Rolling: ASTM-AG6.

2. Fabrication and Erection tolerances: AISC Code of Standard Practice.

I.  Complete final design of connections not defined on Contract Documents.

1. Design connections at each end of member for loads (in Kips) noted in parenthesis. If load
not indicated, design for capacity of member.

2. Connection arrangement and detail shall be consistent with similar connections where
indicated on Contract Documents.

3. Connection design shall satisfy applicable Building Codes and shall use latest approach to
design as offered by AISC.

4. Connection design shall be prepared by an Illinois Licensed Structural Engineer.

SUBMITTALS

A. Product data:

1. Source and certification of quality for high-strength bolts, nuts and washers.

2. Technical data on base plate grout.

B. Shop drawings:

1. Indicate details including cuts, copes, connections, holes and welds. Indicate shop and field
welds using AWS symbols. Indicate connections where high strength bolts are required.
Shop drawings submitted without the required connection documentation will be returned
without review.

2. Headed stud placement drawings.

C. Project information:

1. Fabricator’s AISC Certification.

2. Steel erector’s AISC Certification along with proof that steel erector has 10 years
experience in erection of structural steel.

3. Connection design calculations, signed and sealed by the Illinois Licensed Structural
Engineer responsible for their preparation. Connection calculations must be coordinated
with and submitted with the shop drawings.

4. Welding Procedure Specification ( WPS) for shop and field welds.

D. Contract closeout information:

1. Certificate shall be submitted within 10 working days of completion of the structural steel
framing.

2. Certification by fabricator that steel was fabricated in accordance with the approved shop
drawings and specifications.

3. Certification by erector that steel was erected in accordance with the approved erection
plans and specifications.

a. Certification shall be based on surveyed documentation of conformance with tolerances
performed by an Illinois Licensed Surveyor.

E. LEED Information:
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1. MR 4.1 and 4.2: For products having recycled content, documentation indicating
percentages by weight of postconsumer and preconsumer recycled content; include
statement indicating costs for each product having recycled content for LEED calculations.

2. MR 5.1 and 5.2: For products and materials required to comply with requirements for
regional materials indicating location and distance from Project of material manufacturer
and point of extraction, harvest, or recovery for each raw material for LEED calculations.
Include statement indicating cost for each regional material and the fraction by weight that
is considered regional.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Steel, structural “W” shapes and tee’s: ASTM-A992 (50 ksi yield point).
Other steel shapes and plate: ASTM-A36.

C. Pipe round: ASTM-A500, Grade-B(42 KSI minimum).
D. Tubing square or rectangular: ASTM-AS500, Grade-B( 46 KSI minimum).
E. Bolts, nuts, and washers, high-strength. Conform to RCSC Specification

1. Twist off style, conform to ASTM F1852
a. Approved bolts:
1) Tension control bolt by LeJeune Bolt Company, Burnsville, MN.
2) Tru-Tension Fasteners by Nucor Fastener a Division of Nucor Corporation, St. Joe,
Indiana.
3) St. Louis Screw and Bolt, Madison, IL.

F. Bolts, nuts and washers, standard strength:
1. Bolts: ASTM-A307, Type A.
2. Nuts: ASTM-A563.
3.  Washers plain: ANSI/ASME-B18.22.1.

G. Anchor rods, standard strength:
1. Rod for threading: ASTM-A36 or ASTM-F1554-36 ksi.
2. Nuts and washers:
a. Nuts: ASTM-A563.
b. Washers plain: ANSI/ASME-B18.22.1.
3. Thread tolerance: ANSI/ASME-B18.1, Class 2A.

H. Welding electrodes:
1. Shielded metal-arc: AWS A5.1 or AWS A5.5, E70XX
2. .Submerged-arc: AWS AS5.17 or A5.23, F7X-EXXX.
3. Gas metal-arc: AWS A5.18, E70S-X or E70U-1.
4. Flux cored-arc: AWS A5.20, E70T-X (except 2, 3, 10, GS).

I. Headed studs and deformed bar anchors:
1. Headed studs (HS)
a. Fabricated form cold drawn bar stock conforming to ASTM A 108, grades 1010
through 1020.
b. AWS DI.1 type B.
¢.  Minimum Yield strength: 51 ksi.
d. Minimum tensile strength: 65 ksi over 3/8 IN diameter.
e. Minimum tensile strength: 55 ksi 3/8 IN diameter and under.
2. Deformed anchor bars (DBA): Straight, unless otherwise indicated.
a. ASTM A496.
b. Minimum yield strength: 70 ksi.
¢.  Minimum tensile strength: 80 ksi.
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J.  Grout: Pourable.

1.
2.

“Duragrout” as manufactured by L&M Construction Chemicals, or equal.
Minimum Strength : 4000 psi at 7 days and 8000 psi at 28 days.

K. Expansion anchors:

1.

Expansion anchors shall be a single-end expansion shield anchor which complies with the
descriptive part of Federal Specification FF-S325, Group II, Type 4, Class 1 for concrete
expansion anchors. Anchors shall be Hilti Kwik Bolt TZ Expansion anchor by Hilti
fastening systems of Tulsa, OK (ICC Report No. ESR-1917) or equal.

L. Adhesive anchors:

1.

Reinforcing, bar dowels, reinforcing bars, threaded rods, bolts, etc., indicated to be epoxy

dowelled into concrete or solid masonry:

a. HIT HY-150 MAX adhesive by Hilti Fastening Systems of Tulsa, OK (ICC Report No.
ESR-1967, ASTM-E1512) or equal.

b. Unless indicated otherwise, adhesive anchor bolt shall conform to HAS — E Standard
ISO Class 5.8 by Hilti or equal. Do not field cut rods without engineer’s approval.

2.2 FABRICATION

A. General:

1. Fabricate and assemble material in shop to greatest extent possible.

2. Use A325 bolts, twist-off type, unless otherwise indicated.

3. One sided or other types of eccentric connections not indicated, will not be permitted
without prior approval.

4. Bevels for field welds may be flame cut provided such cutting is done automatically. Leave
free of burrs and slag.

5. Grind flush web fillets at webs notched to receive backup plates for flange groove welds.

6. Flame cut edges of stiffener plates at field or shop butt welds. Do not shear.

7. Accurately mill bearing ends of columns.

8. Trusses, beams and girders over 50 FT in length shall be cambered in an amount required
by the Architect. Members less than 50 FT in length shall be cambered when indicated on
the drawings or otherwise fabricate such that after erection any natural camber due to rolling
or assembly is upward.

9. Cut, drill, or punch holes at right angles to surface of metal.

a. Do not make or enlarge holes by burning.

b. Make holes clean cut, without torn or ragged edges.

c. Remove outside burrs resulting from drilling or reaming operations with tool making
1/16 IN bevel.

d. Provide holes in members to permit connection of work of other trades.

10. Make allowance for draw in of tension bracing.

11. Make splices only as indicated.

12. Headed stud type shear connectors (H.S.) and deformed bar anchors (D.B.A.), on Drawings:

Automatically end welded in accordance with AWS Code.

a.  When headed stud type shear connectors are to be either shop or field applied, clean top
surface of beam flanges in shop to remove oil, scale, rust, dirt and other materials
injurious to satisfactory welding.

b. Fillet welding of headed studs and deformed anchors is not allowed without prior
approval.

c. Do not weld studs when temperature is below 0 degF or surface is wet with rain or
SNOW.

d. After welding, remove ceramic ferrules and maintain clean and free from substances
which would interfere with function as anchor or bond of deformed anchor bars.

e. Quality control: Weld minimum of 2 studs at start of each production period to
determine proper generator, control unit, and stud welder settings.

1) These studs shall be capable of being bent 45 degrees from vertical without weld
failure. These studs shall not be included as a part of the required construction.
2) All production studs shall be sounded by a sharp blow with a hammer.
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3) If, after welding, a stud does not ring when struck by a hammer or visual inspection
reveals that sound weld or full 360 degree fillet has not been obtained for a
particular stud, that stud shall be struck with hammer and bent approximately 15
degrees off perpendicular to nearest end of beam.

4) Studs meeting this test shall be considered acceptable and shall be left in this
position.

5) Studs bent beyond 15 degrees shall be considered ineffective and replaced.

6) Studs failing under this test shall be replaced.

B. Welding:

1.

2.

o

= 0 ® N

11.

Welding, techniques of welding employed, appearance and quality of welds, and methods
used to correct defective work shall comply with AWS Code, and requirements indicated.
Test and qualify welding operators and tackers in compliance with AWS Code for position
and type of welding to which they will be assigned.

a. Conduct tests in presence of approved testing agency.

b. Certification within last 12 months from a welding inspector will be acceptable
provided samples of welder’s work are satisfactory.

c. Atdiscretion of testing agency, shop personnel continuously employed at welding
process for which they have been qualified may be accepted from older qualification
tests.

Qualify joint welding procedures or test in accordance with AWS qualification procedures.

Before start of welding work, meet with testing agency and welders to review and verify

procedures.

Comply with AWS Code to minimize shrinkage and distortion stress.

Use back-up plates in accordance with AWS Code, extending minimum of 1 IN either side

of joint.

Make flange welds before making web welds.

For manual shielded metal-arc welding: Comply with Article 4.6 of AWS Code.

Low hydrogen electrodes: Dry and store electrodes in compliance with AWS Code.

Do not perform welding when ambient temperature is lower than 0 degF, or where surfaces

are wet or exposed to rain, snow, or high wind, or when welders are exposed to inclement

conditions.

Before starting welding:

a. Carefully plumb and align members.

b. Fully tighten bolts.

c. Assembly and surface preparation shall comply with AWS Code.

d. Preheat base metal to temperature stated in AWS Code.

1) When no preheat temperature is given and base metal is below 32 degF, preheat
base metal to at least 70 degF.

2) Maintain temperature during welding.

3) Preheating shall bring surface of base metal within distance from point of welding
equal to thickness of thicker part being welded or 3 IN, whichever is greater, to
specified preheat temperature.

4) Maintain this temperature during welding.

e. Each welder is to provide identifying mark at welds worked on.

2.3 SURFACE PREPARATION AND SHOP-APPLIED COATINGS

A. Surfaces not to be coated:

1.

2.

Do not coat following surfaces:

a. Surfaces to be fireproofed with spray-on material.

b. Machined surfaces, surfaces adjacent to field welds, contact surfaces of bolt
connections where connection is specified as slip critical, and top of top flanges of
beams.

Clean thoroughly before shipping; remove loose mill scale, rust, dirt, oil and grease.

B. Hot-dip Galvanized (HDG) members:

1.

Galvanize following members:
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C.

a.  Members set in, or in contact with, exterior surface material, including:
1) Brick ledge angles.
2) Embedded items in exterior surfaces.
b. Exterior exposed structure not indicated to be shop otherwise shop finished.
c. Other members indicated.
2. Clean thoroughly before galvanizing.
3. Galvanize in accordance with ASTM-A123.

Interior Surfaces to be shop-primed for finish paint:

1. Primer: Sherwin-Williams Pro-Cryl Universal Acrylic Primer, B66-310 Series.

2. Apply primer for interior finish paint to following surfaces not receiving other coating:
a.  Members shown on the structural drawings that do not receive spray fireproofing.
b. Surfaces permanently exposed on interior.

3. Clean thoroughly before priming; remove mill scale, rust, dirt, oil, and grease in accordance
with SSPC-SP3.

4. Apply in accordance with paint manufacturer's instructions.
a.  Apply minimum 0.002 IN, dry film thickness.

5. Finish Paint for Surfaces Permanently Exposed on Interior (applied in field): Specified in
Section 09 91 23.

PART 3 - EXECUTION

31

ERECTION

A. Safety:

1. Contractor is solely responsible for safety. Construction means and methods and sequencing
of work is the prerogative of the Contractor.

Capacity of partially complete construction:

1. Consider that full structural capacity of many structural members is not realized until
structural assembly is complete; That is, until slabs, decks and diagonal braces are installed.
Partially complete structural members shall not be loaded out of sequence without an
investigation.

2. Until elements of the permanent lateral bracing system of the structure are complete,
temporary lateral bracing for the partially complete structure will be required.

Temporary bracing:

1. Adequate temporary bracing to provide stability and resist loads to which the partially
complete structure may be subjected to including construction activities and operation of
equipment is the responsibility of the Contractor.

2. If not obvious from the drawings, confer with the Architect to identify those structural
elements that must be complete before the structure’s permanent lateral bracing system is
effective. The design of the temporary bracing system must consider the sequence and
schedule of placement of such elements and effects of loads imposed on the structural steel
frame by partially or completely installed work of other trades. Do not remove temporary
bracing until the permanent lateral bracing system is effective.

General:

1. Set base and bearing plates accurately and grout immediately as indicated.
a. Use metal wedges, shims or setting nuts as required.
b. Pack grout solidly between plate and bearing surface.

2. Clean bearing and contact surfaces before assembly.

Install A325SC bolts with washers. Install and tighten in accordance with the RCSC
Specifications or in accordance with manufacturer’s instructions when twist-off bolts are used.

Field weld as specified in paragraph “Welding.”
Do not use gas cutting to correct fabrication errors on major members.
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1. Gas cutting on minor members may be permitted when members are not loaded, only after
approval by Architect.

Tighten and leave in place erection bolts used in welded construction.

Provide beveled washers to give full bearing to bolt head or nut where bolts are to be used on
surfaces having slopes greater than 1:20 with a plane normal to bolt axis.

After installation, touch up damaged or abraded areas of primed steel using same materials used
for shop priming.
1. Clean field welds, bolted connections and abraded areas before touching up.

END OF SECTION
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PART 1 -

SECTION 05 36 00
COMPOSITE METAL FORM DECK

GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Composite Metal Form Deck, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Standards:
1. AISI; Specification for Design of Cold-Formed Steel Structural Members.
2. ANSI/AWS-D1.3; Structural Welding Code - Sheet Steel.
3. SDI; Design manual for composite decks, form decks and roof decks.

B. Qualify welding processes and welding operators in accord with AWS qualification procedures.

C. Minimum thickness:

1.

Where gage of metal is indicated, provide following minimum uncoated steel thickness,
unless following performance requirements require greater thickness.

Gage Mi.nimum
Thickness
20 0.034 IN
19 0.040 IN
18 0.045 IN
17 0.051 IN
16 0.057 IN

D. Performance requirements:

1.

2.

Provide form deck to act as bottom form for cast-in-place concrete slabs and which will
become positive slab reinforcement through mechanical anchorage after concrete hardens.
Provide deck thickness such that maximum deck stress shall not exceed 0.6 its yield strength
under combined weights of wet concrete(including weight of additional concrete due to
structural deflection of deck and beams), deck, and construction live loading of either 20
PSF uniform load or 150 LB concentrated load on a 1 FT wide section of deck. Base
calculations on an assumed deflection of the structural steel beam results in 1 inch of
deflection at center of bay.

Provide deck with adequate thickness to limit maximum deflection relative to supporting
structural members to 1/180 of clear span or 3/4 IN whichever is smaller, caused by
combined weights of wet concrete and deck.

Gage of deck furnished shall not be less than that indicated on the drawings.

Provide deck units listed for Design No. D916 of Underwriter’s Laboratories “Fire
Resistance Index,” current edition. Identify steel deck bundles with labels bearing UL mark.
Configuration, physical and chemical properties and composite superimposed load carrying
capacity of deck units furnished shall conform to manufacturer’s catalog current at time bids
are received.

Provide accessories (pour stops, column closures, end closures, cover plates, and girder
fillers) as needed to prevent concrete leakage.
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1.3 SUBMITTALS

A.

B.

Product Data:
1. Manufacturer’s load tables for deck to be furnished on this project.

Shop Drawings:

1. Complete layout indicating types of deck panels, anchorage, supplementary framing, cut
openings, accessories, deck thicknesses.

2. Indicate areas requiring shoring on the shop drawings

Product Information

1. Manufacturer’s Certification signed by the manufacturer indicating that the supplied
products conform the specified requirements including those noted in 1.2.D.

2. Manufacturers analysis of unshored span limits

3. Shoring design and documentation prepared by a Licensed Structural Engineer

LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

PART 2 - PRODUCTS

2.1 MATERIALS

A.

B.

C.

Acceptable manufacturers and designations:
1. Composite metal form deck, 2 IN:

a. Base:
1) Vulcraft; Type 2 VLI.
b. Optional:

1) United Steel Deck, 2 IN Lok
2) Wheeling Corrugated Deck 2.0SB

Composite metal form deck:
1. Deck shall be cold formed from steel sheets, conforming to ASTM-A653, Structural
Quality, Grade-40 minimum with G60 coating.

Accessories:
1. Sheet steel closures, cover plates and other sheet steel accessories: Use same material and
coating as for deck.

2.2 FABRICATION

A.
B.

Where possible, deck shall extend over three or more spans with butted end laps.

Form closures and cover plates to configuration required to form concrete and/or to prevent
concrete leakage.

End laps and accessories shall be located and be of a style so as not to reduce capacity of field
applied studs for composite beams.
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PART 3 - EXECUTION

3.1 INSPECTION

A. Examine areas and conditions under which deck units are to be installed for conditions
detrimental to proper and timely completion of work.

B. Correct unsatisfactory conditions.

3.2 INSTALLATION

A. General:

1. Do not overload supporting members.

2. Unless specifically noted otherwise, provide composite metal form deck for concrete slabs
supported directly or indirectly by structural steel frame.

3. Install deck units and accessories in accordance with final shop drawings and as specified
herein.

4. Do not start placing units before supporting members are completely installed in place.

5. Bear deck units on supporting members minimum of 2 IN. Butt units tightly together at
centerline of support. Place abutting units in accurate and close alignment for entire length
of run.

6. Neatly cut and fit deck units and accessories around columns, walls, and other objects
projecting through or adjacent to deck. Install closures and cover plates as required to
prevent concrete leakage.

7. Install shoring where indicated on shop drawings

B. Openings:

1. Deliver deck to job site intact when openings in deck are indicated on drawings to be
installed after concrete fill is cured. Openings installed in this manner shall be paid for by
trade requiring opening.

2. Where openings in floor are framed, deliver deck to job site cut to proper length.

C. Fastening — Welded Connectors:

1. For welding deck to supports, employ only welders, qualified under AWS qualification
procedures, and experienced in welding light gauge metal.

2. Minimum deck fastening requirements:

a. Atend of each unit and at intermediate supports: Puddle welds at 12 IN on center with
not less than 2 welds per support.

b. At exterior beam parallel to deck span: Puddle welds or 1-1/4 IN seam welds at 18 IN
on center.

c. At male-female side laps, 1-1/2 IN long seam welds or button punching at 18 IN on
center.
At lapped side laps, 1-1/2 IN long seam welds at 18 IN on center.

e. Sheet metal closures, cover plates: Self-drilling screws or tack welds at 24 IN on
center.

3. Verify that minimum deck fastening requirements are adequate for safely supporting
material and construction loads placed on deck from time of deck placement to time of
concrete placement. Additional fastening required to accomplish this shall be provided and
paid for by Contractor.

4. Puddle welds shall have effective fusion diameter not less than 1/2 IN. Weld metal shall

penetrate layers of deck material at end laps and be thoroughly fused to supporting
members.

END OF SECTION
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SECTION 05 45 23
EQUIPMENT SUPPORT SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A.

B.

Furnish all labor, materials, tools, equipment, and services for Equipment Support System in
accordance with provisions of Contract Documents.

Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A.

mm o aw

Manufacturer active in metal framing business for 5 years.
1. Maintain quality assurance program.
2. Submit mill test reports for material.

Specifications for Design of Cold Formed Steel Structural Members: AISI.
Manual of Steel Construction: AISC.

Resistance welding: AWS-CI.1.

Welding sheet steel in structures: AWS-D1.3.

As a part of this work: Provide engineering design and calculations, performed and sealed by
registered Structural Engineer (SE), licensed in the State of Illinois.

Design criteria:

1. Support structure: As indicated.

a. Universal grid system. Provide universal grid system providing continuous support
channels of spacing indicated in direction noted for each space. Locate first and last
support channels 6 IN from inside face of walls parallel with universal grid direction.
For equipment support systems requiring higher loadings, see Drawings.

c. System to allow attachment of equipment support rails at any point without drilling or
welding.

d. Maximum Spacing:

1) 24 IN OC (unless otherwise indicated).

2. Ceiling anchorage: Attach to structure by means of embedded concrete inserts or by direct
attachment to structural framing.

a. If expansion anchors are used to anchor metal framing to support structure locate in
manner that anchor bolt is loaded in shear.

b. Expansion anchors in tension are not permitted without Architect’s approval.

3. Design Loading:

a. Vertical: Design support structure to support the larger of either the proposed
equipment load or minimum concentrated load of 1200 LBS at any point on each
equipment track. Equipment load is maximum that will be encountered by positioning
of equipment at extremities of its travel (maximal load configuration).

b. Lateral: Design bracing for support structure to resist a lateral load equivalent to 2
percent of the Vertical Design Load.

4. Safety factor: Design support structure for minimum safety factor of at least 3 based on
ultimate strength under static loading conditions. Do not allow structure to deflect more than
1/720 span in either plane (vertical or horizontal) when maximal loading conditions, due to
equipment operation, are applied.

Allowable tolerances:

1. Install supporting frame work plumb and true.
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L.

2. Assure mounting surfaces of support structure are horizontal within 1/32 IN in 24 IN and
within 1/16 IN in 18 FT length.
3. Elevation of one rail mounting surface to other within 1/16 IN in 24 IN length of rails.

Manufacturer must have service office within 500 mile radius of project, which has been
functioning with full time personnel for minimum of 5 years prior to bid date.

1.3 SUBMITTALS

A.

B.

Product data:
1. Catalog data: Properties of section, parts details.

Shop drawings:
1. Indicate plan layout, typical elevations, anchoring methods.

Project information:

1. Address of nearest stocking dealer.

2. Equipment manufacturer’s design load data.

3. Engineering design calculations sealed by registered Engineer, licensed to practice
Structural Engineering in the State where project is located.

LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

Equipment Support System:

1. Base:
a. Unistrut.
2. Optional:
a. B-Line.
b. Hilti.

c. Thomas and Betts, Superstrut.

2.2 MATERIALS

A.
B.

Framing material: ASTM-A1011 Grade-33 or ASTM-A1008 Grade-A, G90.

Finish:
1. Framing members and fittings: Corrosion resistant acrylic paint.
2. Hardware: Electrogalvanized, ASTM-B633 Type-3-SC1

Bracing: Provide bracing to resist lateral design load.

Accessories:
1. Channel covers:
a. Provide channel covers at exposed surfaces after radiology equipment and supports are
installed.
b. Provide fittings, fasteners, clamps, and miscellaneous items to provide a complete and
secure installation.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Take field measurements to assure support system can be installed without interference with
structural framing, mechanical systems, plumbing, or other obstructions.

B. Install equipment support structure in accordance with approved shop drawings.
C. Install under supervision of manufacturer.

D. Report modification to installation to Architect.

END OF SECTION
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SECTION 05 50 10
MISCELLANEOUS METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Miscellaneous Metal Fabrications,
as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. Materials and operations standards:

AAMA, Architectural Aluminum Manufacturer’s Association.

AISC, American Institute of Steel Construction.

ASTM, American Society for Testing and Materials.

AWS, American Welding Society.

F.S., Federal Specifications.

NAAMM, National Association of Architectural Metals Manufacturers.

1.3 SUBMITTALS

AN

A. Shop drawings.

B. LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Materials listed:
1. Base: As noted.

B. Galvanizing Repair Paint:

1. Base:

a. ZRC Worldwide.
2. Optional:

a. Tnemec.

C. Shop Primer:

1. Base:

a. Sherwin-Williams.
2. Optional:

a. Tnemec.

D. Non-shrink Grout:

1.

Base:
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a. Dayton Superior Corporation.
2. Optional:

a. Sauereisen.

b. Minwax.

E. Decorative Bollard Covers:
1. Base:
a. Thermoprene.

F. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIAL

A. Structural steel:
1. Steel, Structural “W” shapes and tee’s: ASTM—-A992 (50ksi yield point)
2. Other steel shapes and plate: ASTM-A36
3. Pipe — Round ASTM AS500 Grade B (42ksi minimum)
4. Tubing square or rectangular: ASTM-AS500, grade-B (46ksi minimum)

Cast steel: ASTM-A27, Grade-65-35; and ASTM-A148, Grade-80-50.
Steel forgings: ASTM-A668.

Bolts: ASTM-A307, ASTM-A325, ASTM-A354.

Filler metal: AWS Standards.

Cast iron: ASTM-A48, Class 30, minimum 30,000 PSI tensile.
Malleable iron: ASTM-A47 and ASTM-A197.

T o mmoOow®

Aluminum: ASTM-B308 for particular alloy in standard shapes and extrusions, ASTM-B26 for
castings.

Stainless steel: ASTM-A484 and ASTM-A276.
1. Concealed: Type 302 or Type 304.
2. Exposed: Type 304.
a. Finish: ASTM-A480 AISI finish #4, unless otherwise indicated.

—

J. Anchorage devices - masonry:
1. Standard manufactured items.
2. Lead expansion shields for machine screws and bolts 1/4 IN and smaller: Head out
embedded nut type.
3. For machine screws and bolts larger than 1/4 IN: Manufacturers’ standard.
4. Bolt anchor expansion shields for lag bolts: Zinc alloy, long shield anchors.
5. Bolt anchor expansion shields for bolts: Closed end bottom bearing type.

K. Fasteners:

1. Galvanized or stainless where built into exterior walls.

2. Select fasteners for type, grade and class required.

3. Bolts and Nuts: Regular hexagon head ASTM-A307, Grade-A.
4. Lag Bolts: Square or octagonal head type.

5. Machine Screws: Cadmium plated steel.

6. Wood Screws: Flat head carbon steel.

7. Plain Washers: Round, carbon steel.

8. Lock Washers: Helical spring carbon steel.

No
1.
2.

L. n-shrink grout:
Compressive strength: 9000 PSI at 7 days.

Base Product: 1107 Advantage Grout by Dayton Superior.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

055010-2

Issued for Construction - 6/30/11



2.3 FABRICATION

A. Form to shapes indicated with straight lines, sharp angles, and smooth curves.

B. Drill or punch holes with smooth edges for temporary field connections and attachment of work
by other trades.

Make permanent shop and field connections with continuous fillet type welds.
Grind exposed welds smooth.
Conceal fastenings where practicable.

Shop fabricate in as large assemblies as practicable.

0@ m YN

Meet requirements specified under Structural Steel for fabricating items of structural nature or
use.

H. Qualify welding processes and welding operators in accord with AWS.

24 SURFACE PREPARATION AND SHOP-APPLIED COATINGS

A. General:
1. All items in this section shall be shop finished by one of the methods described in this
article.

a. Exceptions:
1) Do not coat surfaces scheduled to be fireproofed with spray-on material.
2) Do not coat machined surfaces, surfaces adjacent to field welds, contact surfaces of
bolt connections where connection is specified as slip critical and top flanges of
beams to receive shear connectors.

B. Shop Primer for Interior (non-wet) Items:

1. Primer: Sherwin-Williams Pro-Cryl Universal Acrylic Primer, B66-310 Series.

2. Apply primer for interior finish paint to following surfaces not receiving other coating:
a. Surfaces exposed on interior.

3. Clean thoroughly before priming; remove mill scale, rust, dirt, oil, and grease in accordance
with SSPC-SP3.

4. Apply in accordance with paint manufacturer’s instructions.
a. Apply minimum 0.002 IN, dry film thickness.

5. Finish Paint (applied in field): Specified in Section 09 91 23.

C. Hot-dip Galvanized (HDG) Coating for Exterior items:
1. Galvanize (HDG) the following items:
a. Items to be installed on site, roof or other areas that are “outside” of building enclosure
walls. This shall include items “attached to” exterior walls of building.
b. Items to be installed in “wet” or humid (>70% RH) areas of building.
c. Partial listing of items to receive HDG:
1) Masonry lintels, ledge angles and shelf angles.
2) Pipe Bollards.
3) Exterior Ladders, Stairs and railings.
4) Exterior gratings and substructure.
5) Exterior equipment supports.
6) Similar items which are exposed to weather or built-in to Exterior walls.
7) Other items indicated.
2. Clean thoroughly before galvanizing.
3. Galvanize in accordance with ASTM-A123.

2.5 PAINTING

A. Paint exterior steel items (in field) as Specified in Section 09 91 13.

B. Paint interior steel items (in field) as Specified in Section 09 91 23.
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2.6 METAL FABRICATIONS

A. General:

1. Supply items required to complete construction and installation.

2. Minimum Workmanship Standards (unless noted otherwise): Class 1 (Architectural) per
NAAMM AMP-555, Code of Standard Practice for the Architectural Industry.

3. Anchorage accessories:

a.

B. Ladders:

Items required to secure wood to metal, wood to masonry, metals to masonry or
concrete, metal to metal or metal to other items.

1. General:

a.

TG e Ao

Design to comply with the following regulations:

1) ANSI-A14.3.

2) OSHA 29 1910.27.

Material:

1) Exterior Ladders: Galvanized steel, painted by Section 09 91 13.

2) Interior Ladders: Shop-primed steel, painted by Section 09 91 23.
Side rail members: Minimum 1/2 x 2 IN.

Rungs: Minimum 7/8 IN round or square bars.

Punch rungs through side rails and weld.

Size to support concentrated moving load of 200 LB.

Minimum clearance from centerline of rung to wall or obstruction: 7 IN.
Minimum ladder width: 16 IN between side rails.

Rung spacing: 12 IN O.C.

Apply abrasive warning tape Type 2 to top and bottom rung of all ladders.

2. Elevator Pit Ladders:

a.
b.
c.
d

e.
f.

Comply with general items above, except as amended by the following:
Extend from bottom of pit to 4 FT above floor level.
Rungs: Minimum 3/4 IN round or square bars.

Maximum projection from wall: 5 IN or as otherwise limited by locally adopted codes

and elevator running clearances.
Comply with ANSI/ASME-A17.1.
Coordinate final dimensions and locations with Elevator contractor.

C. Metal Gratings:
1. Complying with NAAMM “Metal Bar Grating Manual.”
2. Material and Thickness (except were otherwise indicated):

a.

D.

MmO kW

a.
b.

Galvanized steel, nominal 1-1/2 IN thick.

Load Capacity: Support minimum uniform load of 200 PSF.

Provide hold down clips.

Serrated or slip resistant tops.

Furnish with frames and support items of comparable material and finish.

teel Support Angles, Members and Loose Lintels:
ASTM-A36 steel, Sizes and configurations as indicated.
Items to be HDG (galvanized):

Items to be permanently exposed to weather, high-humidity, or wet conditions.
Items set into exterior walls.

3. Shop Prime interior items (in non-wet areas).

E. Miscellaneous Equipment Supports:
1. ASTM-A36 steel, Sizes and configurations as indicated.
2. Examples of items included:

a.
b.
c.
d.

Support of electrical panels in Service Cores.
Overhead service carrier supports in laboratories.
Ceiling hung toilet partitions.

Other miscellaneous support items as indicated.
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3.

4.

Items to be HDG (galvanized):

a. Items to be permanently exposed to weather, high-humidity, or wet conditions.
b. Items set into exterior walls.

Shop Prime interior items (in non-wet areas).

2.7 BOLLARDS

A. General:
1. Provide where indicated.
2. Supply items required to complete construction and installation.
3.  Minimum Workmanship Standards (unless noted otherwise): Class 1 (Architectural) per

NAAMM AMP-555, Code of Standard Practice for the Architectural Industry.

B. Type DB-1 (Steel Bollards with Decorative Cover):

1.

2.

Assembly including a concrete-filled steel pipe with a decorative cover sleeve.

Steel pipe bollard:

a. 6 IN diameter extra strength, HDG (galvanized), steel pipe.

b. Length: Unless otherwise indicated; minimum 42 IN projection above ground and 36
IN embedment into concrete.

c. Fabricate with welded on anchors.

d. Fill with 3000 PSI concrete, flush at top.

Decorative Bollard Covers:

a. Description: 1/8 IN thick, HDPE.

b. Size as appropriate for pipe.

c. Color: To be selected by Architect.
1) 5-year warranty for color-fastness, cracking and UV-resistance.

. Dual reflective stripes near top of cover.
e. Base Product: “Bollardgard” by Thermoprene.

PART 3 - EXECUTION

3.1 INSPECTION

A. Verify suitability of substrate to accept installation.

B. Installation constitutes acceptance of responsibility for performance.

C. Ensure that adequate Wall Backing (as specified in Section 09 22 16) has been installed where
required for wall-mounted items specified in this Section.

3.2 INSTALLATION

A. General:
1. Set work level, true to line, plumb.
2. Shim and grout as necessary.
3. Weld field connections and grind smooth.
4. Where practical, conceal fastenings.
5. Secure metal to wood with lag screws of adequate size with appropriate washers.
6. Secure metal to concrete with embedded anchors, setting compounds, caulking and sleeves,

oo

or setting grout.

a. Use expansion bolts, toggle bolts, or screws for light duty service.
Meet structural requirements for erecting items of structural nature.
Do not field splice fabricated items unless size requires splicing.
Weld splices.

0 Provide fabricated items complete with attachment devices as required to install.

B. Galvanic Repair:

1.

After galvanized units have been erected and anchored apply galvanizing repair paint in
accordance with manufacturer’s recommendations.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

055010-5

Issued for Construction - 6/30/11



2. Surface preparation: Remove contaminates in accord with SSPC SP-1.

C. Bollards:
1. Direct-buried: Prepare hole in earth which is at least:
a. Hole Depth: 6 IN deeper than embedment length specified for bollard.
b. Hole Diameter: 24 IN in diameter for 6 IN diameter pipes.
c. Set pipe bollards plumb and to the exposure height indicated.
2. Surface-Bolted and other means of attachment: Install as detailed.
3. Fill annular space with concrete fill having a compressive strength of at least 3000 PSI.
4. Paint or cover with decorative sleeves as scheduled.

3.3 FIELD PAINTING

A. All items in this section which are exposed to view:
1. Painting of exterior items: Specified in Section 09 91 13.
2. Painting of interior items: Specified in Section 09 91 23.

END OF SECTION
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SECTION 05 50 13
STEEL STAIRS AND RAILINGS (Revised AD-4)

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for Steel Stairs and Railings, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

QUALITY ASSURANCE

A. Design Responsibility:

1. Engineering design submittal must be performed by, or under direct supervision of,
registered Structural Engineer, licensed in State of Illinois.

2. Submittal must include calculations for all load-bearing components of stairs and landings.
a. Indicate design live loads on submittal.

3. Submittal to be reviewed by Architect for general conformance with design intent shown by
Contract Documents.
a. Physical adequacy of Structural design and conformance with applicable building

Codes are responsibility of stair fabricator.

B. Materials and operations standards:

AAMA, Architectural Aluminum Manufacturer’s Association.

AISC, American Institute of Steel Construction.

ASTM, American Society for Testing and Materials.

AWS, American Welding Society.

F.S., Federal Specifications.

NAAMM, National Association of Architectural Metals Manufacturers.
NOMMA, National Ornamental & Miscellaneous Metals Association.

Nk W=

C. Minimum Workmanship Standards, unless noted otherwise:
1. Fabricate in accordance with latest editions of NAAMM AMP 521, Pipe Railings Systems
Manual, and NAAMM AMP-510, Metal Stairs Manual.
2. Railing System Joints: Continuous fillet weld. Type 1 Railing System Joint Construction.

SUBMITTALS

A. Shop drawings.

B. Project Information:
1. Engineering design calculations, sealed by registered Engineer, licensed to practice
Structural Engineering in state where project is located.

C. LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.
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PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Galvanizing Repair Paint:

1. Base:

a. ZRC Worldwide.
2. Optional:

a. Tnemec.

B. Shop Primer:

1. Base:
a. Sherwin-Williams.
2. Optional:

a. Tnemec.

C. Coal Tar Epoxy:

1. Base:
a. Tnemec.
2. Optional:

a. ICI Dulux Paint Centers.
D. Non-shrink Grout:

1. Base:
a. Dayton Superior Corporation.
2. Optional:

a. Sauereisen.
b. Minwax.

E. Abrasive Warning Tape:
1. Base:
a. 3M.

F. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

Structural steel: ASTM-A36, ASTM-A501, ASTM-A575 or ASTM-A108.
Cast steel: ASTM-A27, Grade-65-35; and ASTM-A148, Grade-80-50.
Steel forgings: ASTM-A668.

Bolts: ASTM-A307, ASTM-A325, ASTM-A354.

Filler metal: AWS Standards.

Cast iron: ASTM-A48, Class 30, minimum 30,000 PSI tensile.

Malleable iron: ASTM-A47 and ASTM-A197.

Steel pipe: ASTM-AS3.

Non-shrink Grout:
1. Compressive strength: 8,475 PSI at 7 days.
2. Base Product: 1107 Advantage Grout by Dayton Superior Corporation.

@K amm g 0w p

J. Anchorage devices - masonry:
1. Standard manufactured items.
2. Lead expansion shields for machine screws and bolts 1/4 IN and smaller: Head out
embedded nut type.
3. For machine screws and bolts larger than 1/4 IN: Manufacturers’ standard.
4. Bolt anchor expansion shields for lag bolts: Zinc alloy, long shield anchors.
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S.

Bolt anchor expansion shields for bolts: Closed end bottom bearing type.

K. Fasteners:

PNAN B LD

Galvanized or stainless where built into exterior walls.

Select fasteners for type, grade, and class required.

Bolts and Nuts: Regular hexagon head ASTM-A307, Grade-A.
Lag Bolts: Square or octagonal head type.

Machine Screws: Cadmium plated steel.

Wood Screws: Flat head carbon steel.

Plain Washers: Round, carbon steel.

Lock Washers: Helical spring carbon steel.

2.3 STEEL STAIRS

A. General:
1. Supply items required for complete construction and installation.
2. Minimum Workmanship Standards, unless noted otherwise:
a. Enclosed Stairs: Commercial Class per latest edition NAAMM AMP-510, Metal Stairs
Manual.
3. Anchorage accessories:

a. Items required to secure wood to metal, wood to masonry, metals to masonry, or
concrete, metal-to-metal or metal to other items.

B. Shop-fabricated Steel Pan Stairs

1.
2.
3.

4.
5

7.

8.
9.

10.
11.

12.

Fabricated as indicated.

Stringers: Channel shape, min. 12 IN deep.

Treads: Minimum 14 GA steel pans with self-furring diamond mesh metal lath welded in

pan.

Risers: Minimum 14 GA.

Landings: Minimum 10 GA pans with angle supports as required, with self-furring

diamond mesh metal lath welded in pan.

Supports: Support stairs at locations indicated. Outside stringers shall span flight length plus

landing. Intermediate supports are not allowed without prior approval.

a. Hangers: Minimum 1/2 diameter.

1) Connect hangers to structure with through-bolt type connections when in tension.
Recess top plate and nut in slab and grout smooth. Expansion anchor type
connections in tension are not allowed.

b.  Support brackets and posts: Attach to structure as required, use welded connections
whenever possible. When required, expansion anchors in concrete shall only be used
for shear type connections.

Fabricate and design stair and landing assembly to support a 1000 LB concentrated, moving

load, or 100 PSF, whichever requires stronger component.

Fabricate and design stair components in accordance with NAAMM Metal Stairs Manual.

Design, fabricate, and install in compliance with applicable codes.

Form surface with slip resistant materials: See Section 03 35 00.

Contractor’s option: Provide factory manufactured stair system in lieu of fabricated stairs,

subject to review by Architect.

Apply abrasive warning tape Type 1 to first and last nosing (at top and bottom) of all stair

runs.

24 HANDRAILS AND GUARDRAILS

A. General:

1.

2.
3.
4

Supply items required to complete construction and installation.
Use galvanized steel at exterior systems.

Form to profiles indicated.

Anchorage accessories:
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a. Items required to secure wood to metal, wood to masonry, metals to masonry or
concrete, metal-to-metal or metal to other items.

B. Design Criteria:
1. Comply with current approved building codes and amendments.
2. Handrails and top rail of Guardrails, Uniform Load: 50 LBS/LF minimum applied in any

direction.

3. Handrails, Concentrated Load: 250 LBS minimum applied in any direction at any point
along rail.

4. Guardrail, Concentrated Load: 200 LBS minimum applied in any direction at any point
along rail.

5. Uniform and Concentrated Loads need not be concurrently applied.
6. Intermediate rails, pickets, panels, balusters, and other infill materials:
a. Design to withstand a horizontally applied normal load of 50 LBS minimum on an area
not to exceed 1 square foot including openings and space between rails.
7. Utilize above listed loads for design of indicated members and their direct or indirect
connection to building superstructure.

AD-4:

C. Handrails and Guardrails:
Minimum Clearance from wall: 2-1/4 IN.
Maximum projection from wall: 4-1/2 IN.
Set mounting brackets and posts maximum 8 FT O.C.
Return ends of wall mounted rails to wall.
Make rails smooth with no projections to prevent a hand from sliding along entire length.
Handrail Member Size:
a. Round Tubing: HSS 1.50.x 0.083; ASTM-A500.
b. Round Tubing: HSS 1.50 x 0.083; Type 304 Stainless Steel; ASTM 249.
7. Guardrail Member Sizes:
a. General:
1) Following member sizes are minimum.
2) Sizes shall be increased where appropriate to resist design loads.
3) Refer to drawings for depiction of guardrails.
8. Posts:
a. Round Tubing:
1) HSS 1.66.x 0.140; ASTM-A500.
2) Schedule 40 Pipe: 1-1/4 IN STD; ASTM-AS53 is also acceptable.
b. Steel Plate:
1) 4 1IN wide x 3/4 IN thick.
9. Toprails and Bottomrails:
a. Round Tubing:
1) HSS 1.66.x 0.140; ASTM-A500.
2) Schedule 40 Pipe: 1-1/4 IN STD; ASTM-AS53 is also acceptable.
b. Steel Plate:
1) 4 1IN wide x 3/4 IN thick.
10. Pickets:
a. Round Bar: 1/2 IN.
11. Intermediate rails: At service areas only.
a. Round Tubing:
1) HSS 1.50.x 0.083; ASTM-A500.
2) Schedule 40 Pipe: 1 IN STD; ASTM-AS53 is also acceptable.

2.5 MISCELLANEOUS ITEMS

AN S

2.6 FABRICATION

A. Form to shapes indicated with straight lines, sharp angles, and smooth curves.
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Drill or punch holes with smooth edges for temporary field connections and attachment of work
by other trades.

Qualify welding processes and welding operators in accord with American Welding Society.
Make permanent shop and field connections with continuous fillet type welds.

Grind exposed welds smooth and blend seamlessly into pipe.

Conceal fastenings where practicable.

Shop fabricate in as large assemblies as practicable.

Meet requirements specified under Structural Steel for fabricating items of structural nature or
use.

2.7 SURFACE PREPARATION AND SHOP APPLIED COATINGS

A.

B.

C.

General:
1. All items in this section shall be shop finished by one of methods described in this Article.

Shop Primer for Interior (non-wet) Items:

1. Primer: Sherwin-Williams Pro-Cryl Universal Acrylic Primer, B66-310 Series.

2. Apply primer for interior finish paint to following surfaces not receiving other coating:
a. Surfaces exposed on interior.

3. Clean thoroughly before priming; remove mill scale, rust, dirt, oil, and grease in accordance
with SSPC-SP3.

4. Apply in accordance with paint manufacturer’s instructions.
a.  Apply minimum 0.002 IN, dry film thickness.

5. Finish Paint; applied in field: Specified in Section 09 91 23.

Hot-dip Galvanized Coating for Exterior items:
1. Galvanize following items:
a. Items to be installed on site, roof or other areas that are outside of building enclosure
walls. This shall include items attached to exterior walls of building.
b. Items to be installed in wet or humid, greater than70 percent RH, areas of building.
2. Clean thoroughly before galvanizing.
3. Galvanize in accordance with ASTM-A123.

2.8 PAINTING

A.
B.

Paint exterior steel items in field as Specified in Section 09 91 13.

Paint interior steel items in field as Specified in Section 09 91 23.

PART 3 - EXECUTION

3.1 INSPECTION

A.
B.
C.

Verify suitability of substrate to accept installation.
Installation constitutes acceptance of responsibility for performance.

Ensure that adequate wall backing has been installed where required for handrails and similar
wall-mounted items specified in this Section.

3.2 INSTALLATION

A.

General:

1. Set work level, true to line, and plumb.

2. Shim and grout as necessary.

3. Weld field connections and grind smooth.
4. Where practical, conceal fastenings.
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Secure metal to wood with lag screws of adequate size with appropriate washers.

6. Secure metal to concrete with embedded anchors, setting compounds, caulking and sleeves,
or setting grout.
a. Use expansion bolts, toggle bolts, or screws for light duty service.
7. Meet structural requirements for erecting items of structural nature.
8. Do not field splice fabricated items unless size requires splicing.
9. Weld splices.
10. Provide fabricated items complete with attachment devices as required to install.
B. Galvanic Repair:
1. After galvanized units have been erected and anchored apply galvanizing repair paint in
accordance with manufacturer’s recommendations.
2. Surface preparation: Remove contaminates in accord with SSPC SP-1.
C. Handrails:
1. Furnish handrails complete with brackets.
2. Coordinate locations and installation of wall backing.
3. Where posts are indicated to be set in sleeves, provide galvanized steel sleeves having a
minimum wall thickness of 1/8 IN.
4. Set pickets or posts in sleeves with non-shrink grout.
5. Where setting is required for exterior, hold non-shrink grout back 1/4 IN from surface.
6. Fill flush with sealant.
D. Abrasive warning tapes:
1. Apply where indicated near end of construction, after job site has been cleaned and nearly
ready for occupancy.
2. Clean and prepare surfaces to receive tape prior to application.
3. Apply tape only when ambient temperature is within manufacture’s recommended limits.
4. Where tape is damaged by construction activities, remove, clean, and reapply.

3.3 FIELD PAINTING

A. All items in this section which are exposed to view:
1.

Painting of interior and exterior items: Specified in Section 09 91 13.

END OF SECTION

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-T015 Addendum #4 - 5/9/11

055013-6

Issued for Construction - 6/30/11



SECTION 05 52 16
ORNAMENTAL EXTERIOR METAL RAILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, materials, tools, equipment, and services for exterior metal railings, as
indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. References standards:
1. Architectural Aluminum Manufacturer’s Association (AAMA) for aluminum.
2. American Society for Testing and Materials (ASTM).

B. Design Responsibility - General:
1. Engineering design submittal must be performed by, or under the direct supervision of, a
registered Structural Engineer (SE), licensed in the State of Illinois.
2. Submittal must include calculations for all rails, posts, pickets, and other load-resisting
components:
a. Note design live loads on submittal.
3. Submittal to be reviewed by Architect for general conformance with design intent as
indicated:
a. Physical adequacy of Structural design, and conformance with applicable building
Codes are the responsibility of the railing fabricator.
4. Component sizes shall comply as indicated except larger/stronger members may be used
where additional strength is required:
a. Demonstrate by calculations performed by qualified Engineer employed by the
fabricator.

C. Code Compliance:
1. Design exterior railing system to comply with:
a. 2009 Edition of International Building Code.
b. ADA requirements.

D. Top rails of guardrail systems shall be capable of withstanding the following loads applied as
indicated:
1. Concentrated load of 250 LB applied at ant point and in any direction.
2. Uniform load of50 LB per linear FT applied horizontally and concurrently with uniform
load of100 LB per linear FT applied vertically downward.
3. Concentrated load need not be assumed to act concurrently with uniform loads.

E. Handrails not serving as top rails shall be capable of withstanding the following loads applied as
indicated:
1. Concentrated load of 250 LB applied at any point and in any direction.
2. Uniform dead load of50 LB per linear FT applied in any direction.
3. Concentrated load need not be assumed to act concurrently with uniform loads.

F. Guardrail systems shall be capable of withstanding a horizontal concentrated load of250 LB
applied to any member in the system:
1. Above load need not be assumed to act concurrently with loads on top rails of railing system
in determining stress on guard.
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1.3 SUBMITTALS

A. Product Data:

1.  Manufacturer’s product data, including description of materials, components, fabrication,
and finishes.

Shop Drawings:

1. Including elevations, sections, and details, indicating materials, components, sizes,
dimensions, tolerances, hardware, fasteners, finishes, options, accessories, and installation.

2. Indicate component details, materials, finishes, connection and joining methods.

3. Show details of attaching railing system to supports.

Project Information:
1. Engineering design calculations, sealed by registered Engineer, licensed to practice
Structural Engineering in state where project is located.

Contract Closeout Information:
1. Maintenance Instructions.
2. Warranty.

LEED Information:

1. MR 4.1 and 4.2, Recycled Content: For products having recycled content, documentation
indicating percentages by weight of postconsumer and preconsumer recycled content;
include statement indicating costs for each product having recycled content.

2. MR 5.1and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.

Exterior Metal Railing System:

1. Base:

a. Julius Blum & Co.; Carlstadt Aluminum Railing System
2. Optional:

a. J.G. Braun.

b. Blumcraft of Pittsburgh.
c. HDI Railings

Dissimilar metal protection coating:
1. Base:
a. Tnemec.

Grout, non-shrink:

1. Base:
a. Minwax.
2. Optional:

a. Sauereisen Cements Co.

2.2 MATERIALS

A.

B.

Aluminum:
1. Alloy 6063-T52 for extruded pipe sections and posts in accord with ASTM-B221.
2. Finish:

a. Clear anodized AA-M12-C22-A41 in accord with AAMA 606.1.

Anchorage devices:
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1. Furnish anchorage devices compatible with system and substrate.

C. Grout, non-shrink:
1. Compressive strength: 8,475 PSI at 7 days.
2. Base Product: Minwax, Super Por-Rok.

2.3 FABRICATION

A. Form to shapes and profiles indicated with straight lines, sharp angles, smooth curves.

B. Dirill or punch holes with smooth edges for temporary field connections and attachment of work
by other trades.

C. Furnish minimum 5 IN matching sleeves or inserts for post systems set in concrete:
1. Set inserts for posts at maximumg FT O.C. unless closer spacing is indicated.

D. Conceal fastenings where practicable.

o

Shop fabricate in as large assemblies as practicable.

!

Provide dissimilar metal protection coating:
1. When dissimilar metals come in contact.
2. When aluminum is anchored to or in contact with concrete or masonry.

Cut material square and remove burrs from exposed edges with no chamfer.

G
H. Make rails smooth with no projections preventing a hand from sliding along entire length.
I.  Make exposed joints butt tight and flush.

J.

Close exposed ends of pipes or rails with end caps.

PART 3 - EXECUTION

3.1 INSPECTION

A. Verify suitability of substrate to accept installation.
B. Installation constitutes acceptance of responsibility for performance.

3.2 INSTALLATION

A. Set work level, true to line, plumb.
B. Shim and grout as necessary.

C. Where practical, conceal fastenings.
D

Secure metal to concrete with embedded anchors, setting compounds, caulking and sleeves, or
setting grout.

o

Meet structural requirements for erecting items of structural nature.

!

Do not field splice fabricated items unless size requires splicing.

Wherever posts are indicated to be set in sleeves, provide galvanized steel sleeves having a
minimum wall thickness of 1/8 IN:

1. Set posts in sleeves with non-shrink grout.

2. Hold non-shrink grout back1/4 IN from surface.

3. Fill flush with sealant.

H. Provide fabricated items complete with attachment devices as required to install.

3.3 CLEANING AND PROTECTION

A. Protect railing systems during construction.
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B. Clean prior to final acceptance.

END OF SECTION
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SECTION 06 10 53
CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A.

B.

Furnish all labor, materials, tools, equipment, and services for Carpentry, as indicated, in
accordance with provisions of Contract Documents.

Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A.

m o 0

Drawings indicate type, arrangement, and location of items of finish carpentry and millwork.
If variations from arrangement or profile indicated are required, notify Architect.

Make such variations at no added expense to Laboratory.

Contractor is responsible for fitting to recesses, including trim pieces, fillers, and closures.

Lumber grading rules and species:

1. US Department of Commerce, DOC PS-20 — American Softwood Lumber Standard.
2. Western Wood Products Association (WWPA).

3. Southern Forest Products Association (SFPA).

Certification of wood from sustainable forests:
1. Forest Stewardship Council.
2. Smart Wood.

Plywood grading rules and recommendations:

1. For softwood plywood: US Department of Commerce DOC PS-1 — Construction and
Industrial Plywood.

2. For hardwood plywood: US Department of Commerce DOC PS-51-71.

3. American Plywood Association (APA).

Factory marking:

1. Identify type, grade, moisture content, inspection service, producing mill, and other
qualities.

2. Mark each piece of fire retardant treated material with Underwriters Laboratory
Classification mark, and fire-retardant treatment, pressure-applied blue stain color code for
identification.

3. Standards for fire hazard classification and weathering for fire retardant treated material:
Underwriters’ Laboratories (UL), American Wood Preservers Institute (AWPI), and
American Society for Testing and Materials (ASTM).

a. ASTM-ES84: Standard Test Method for Surface Burning Characteristics.
b. ASTM-D2898: Standard Method of Accelerated Weathering of Fire Retardant Treated
Wood for Fire Testing.
4. International Building Code requirements for identification and labeling.

Preservative and fire retardant treatment standards: American Wood Preservers Association
(AWPA):

1. AWPA-UI: Treated Wood.

2. AWPA P5: Standard for Waterborne Preservatives.

Argonne National Laboratory Energy Sciences Building 241
ANL Document No. J241-101-W-TO015 Issued for Proposal - 3/7/11

061053 -1

Issued for Construction - 6/30/11



1.3 DEFINITIONS - FINISHED CABINETS

A.

Certified Wood:

1. A voluntary third party certification in conformance with the Forest Stewardship Council
criteria that timber harvested and processed meets forest management and ecological
standards.

1.4 SUBMITTALS

A.
B.

Product Data.

Shop Drawings:
1. Showing the fabrication and erection of each condition for architectural metal panels,
including plans and elevations.
2. Show anchorage and accessory items, finishes, framing and bracing members.

Samples:

1. Fabricated samples: Minimum quantity of 3, 8 x 10 IN samples of veneered metal panel.

a. Architect review shall establish and control criteria for color, texture, workmanship and
joint tolerances only.

b.  Submit additional samples as may be required for Architect’s approval.

2. Include shop-applied stains and transparent finishes, where applicable, on fabricated

samples.
3. Mock-up Wall, see below.

Project Information:
1. Certification of fire-retardant treatment including name of fire-retardant salts used,
compliance with applicable building code requirements and with AWPA Spec C27B for
plywood, and that treatment will not bleed through or attack final finish.

Contract Closeout Information:
1.  Maintenance Data.

LEED Information:

1. MR 4.1 and 4.2, Recycled Content: Product data indicating percentages by weight of post-
consumer and post-industrial recycled content for products having recycled content; include
statement indicating costs for each product having recycled content.

2. MR 5.1 and 5.2, Regional Materials: For products and materials required to comply with
requirements for regional materials indicating location and distance from Project of material
manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is
considered regional.

3. MR 6.0, Rapidly Renewable Materials: Manufacturers’ product data for products
manufactured from rapidly renewable material; indicate type of rapidly renewable material.

4. MR 7, Certified Wood: Chain-of-custody certificates certifying that products specified to
be made from certified wood comply with forest certification requirements. Include
evidence that mill is certified for chain of custody by an FSC-accredited certification body;
include statement indicating costs for each certified wood product.

5. EQA4.1, Low-Emitting Materials, Adhesives and Sealants: Manufacturers’ product data for
construction adhesives and sealants, including printed statement of VOC content.

6. EQ 4.4, Low-Emitting Materials, Composite Wood and Agrifiber Products: Manufacturer’s
product data for each composite wood product used indicating that no urea formaldehyde is
used in the production of the product.

1.5 SAMPLE WALL

A.

Sample Wall
1. Prior to proceeding with work, erect sample typical of metal paneled wall.
2. Based on approved materials.
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Sample shall be used to obtain Architect’s acceptance of visual qualities as well as
materials and workmanship.

Accepted mock-up shall be protected and maintained as a standard for the balance of the
work, and may be part of the permanent installation.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Fire-retardant treated dimension lumber and plywood:

1.

2.

Base:

a. Hoover Wood Treated Products, Inc.
Optional:

a. Chemical Specialties.

b. Arch Wood Protection (Dricon).

B. Metal Paneling:

1.

Base: As indicated in Room Finish and Color Schedule, Section 09 06 10.

C. Mounting Clips:

Base:
a. Brooklyn Hardware, LLC.

2. Optional:

a. Monarch Manufacturing.

D. Other manufacturers desiring approval comply with Section 00 26 00.
2.2 MATERIALS

A. Dimensional Lumber and Plywood:

1.

General:
a. Thoroughly seasoned, non-treated, well-fabricated materials of longest practical lengths
and sizes.

b. Free of non-correctable warp.

c. Discard material which would impair quality of work.

Lumber Grading: Comply with dry size requirements of PS-20, Douglas fir WWPA No.3,
or SFPA No.2.

Plywood Grading: PS1, A-C Grade.

Application, except where treated types are indicated:

General framing.

Blocking, backing, nailers, grounds, and similar members.

Other locations where indicated.

Plywood shall be FSC certified.

Plywood shall be manufactured without urea-formaldehyde binders.

opo o

B. Fire-retardant Treated (FRT) Lumber and Plywood:

1.

General:
a. Fire-retardant-treated wood:
1) ASTM-E84:

a) Flame spread index of 25 or less and no evidence of significant progressive
combustion when the test is continued for an additional 20-minute period.
b) Flame front shall not progress more than 10.5 FT beyond the centerline of the
burners at any time during the test.
b. Free of halogens, sulfates, chlorides, arsenic, ammonium phosphate, formaldehyde, and
urea formaldehyde.
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¢. Manufactured under the independent third party inspection of Underwriters
Laboratories Inc. (UL).

d. Kiln dried after treatment to maximum moisture content of 19 percent for lumber and
15percent for plywood. Label each piece kiln dried after treatment "KDAT."

e. Lumber Grading:

1) Comply with dry size requirements of PS-20, Douglas fir WWPA No.3, or SFPA
No.2.
2) Thoroughly seasoned, well-fabricated materials of longest practical lengths and
sizes.
3) Free of non-correctable warp.
4) Discard material which would impair quality of work.
f.  Plywood Grading: PS1, A-C Grade.
g.  FSC certified.
2. FRT material for interior, above-grade Locations (typical):

a. Base Product: Pyro-Guard by Hoover, or Dricon FRT by Dricon.

b. Natural wood products treated to add fire-retardant qualities.

¢.  Maximum equilibrium moisture content: Not more than 28 percent when tested in
accordance with ASTM-D3201 at 92 percent relative humidity.

d. Application:

1) Interior, above-grade framing, blocking, and sill plates within non-load bearing
interior partitions that are fire rated 2 hours or less.

2) Above-grade framing, blocking, and sill plates within non-load bearing exterior
walls that are not fire-rated.

3) Platforms and Stages.

4) Wood in concealed spaces.

5) Framing, blocking, cants and nailers within roof covering and waterproofing
systems.

6) Interior sleepers and sill plates in contact with concrete slabs-on-grade.

7) Interior wood items in direct contact with exterior concrete and exterior masonry
walls.

8) Window frame blocking within exterior walls.

9) Plywood backing panels for electrical, tele-communication equipment.

10) Similar locations where wood products are indicated and building code does not
permit non-FRT products.

11) Exception: Upgrade to Exterior grade where schedules in the following article.

e. FSC certified.

3. FRT material for exterior and wet locations:

a. Base: Exterior Fire-X by Hoover; Dricon FRX by Dricon.

b. Natural wood products treated to add fire-retardant qualities plus decay and termite
resistance.

c. Treatment must be non-leaching under direct exposure to precipitation, sunlight, and
effects of weather; No deterioration of Flame Spread Rating after undergoing rain test
(ASTM-D2898).

d. Application (Exterior FRT):

1) Fire-treated wood that is directly exposed to weather.
2) Fire-treated wood in areas of high-humidity, >80 percent RH.
3) Other areas where indicated.

C. Sill Sealing Gaskets:
1. Closed cell neoprene foam.
2. Nominal Thickness: 6.4mm 1/4 IN.
3. Widths: matching width of sill members indicated.

D. Adhesives for bonding furring, sleepers, and sills and similar items to concrete or masonry:
1.  ASTM-D3498 product that is approved for use indicated by adhesive manufacturer.
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2. Adhesives applied inside building envelope shall have a VOC content no greater than 70
g/L..

E. Water-Repellent Preservative:
1. Usage: For treatment of exposed ends of posts and beams. Do not use for treating cuts in
preservative-treated lumber or fire-retardant treated lumber.
2. NWWDA tested and accepted formulation containing propynyl butyl carbamate, combined
with an insecticide containing chloropyrifos as its active ingredient.

F. Fasteners:

1. Provide fasteners of size and type indicated that comply with requirements specified in this
Article for material and manufacture.

2. Anchorage and fastening materials: Proper type, size, material, and finish for application.

3. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative
treated, or in area of high relative humidity:
a. Use fasteners with hot dip zinc coating complying with ASTM-A153.
b. Use fasteners of Type 304 stainless steel.

Nails, Brads, and Staples: ASTM-F1667.

Power-Driven Fasteners: NES NER-272.

Wood Screws: ASME B18.6.1.

Lag Bolts: ASME-B18.2.1.

Bolts: ASTM-A307, Grade A steel bolts with ASTM-A563 hex nuts and washers.

C A - E o0

Expansion Anchors:

1. Anchor bolt and sleeve assembly capable of sustaining a load equal to 6 times the load
imposed when installed in unit masonry assemblies and 4 times the load imposed when
installed in concrete as determined by testing per ASTM-E488 conducted by a qualified
independent testing and inspecting agency.

2. Material:

a. Interior Applications: Carbon-steel components, zinc plated to comply with ASTM-
B633, Class Fe/Zn 5.

b. Exterior and Wet Applications: Stainless Steel components, ASTM-F593 & F594 Alloy
Group 1 or 2.

c. Zinc plated to comply with ASTM-B633, Class Fe/Zn 5.

2.3 MATERIALS — FINISH CARPENTRY

A. Metal Clad Paneling (MP-1):
1. Particleboard core paneling finished on exterior with decorative steel.
a. Sizes and configurations as indicated.
b. AWI Section 500.
c. Fire rated: Class A.
d. Premium Grade.
2. Steel facing material and edges:
a.  Minimum 0.0250 IN thick.
b. Color:
1) See Section 09 06 10.
a) Steel finish has directional quality — striping to run vertical, parallel to panel
height.
2) Alternate manufacturer must match patina, coating and overall look of metal panel
finish specified in 09 06 10.
3) Alternate manufacturer must provide lacquer coating that prohibits transfer of rust
from panel, while also being able to break form at edges without cracking or
chipping.
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3. Plastic laminate backer sheet:

a. Minimum 0.048 IN thick.

4. Adhesive: VOC content no greater than 80 g/ and containing no urea-formaldehyde

resins.

5. Particleboard core:

a. Thickness: 3/4 IN.
b. UL Class L.
1) Fire rated: Flame spread 20, Smoke developed 450.

B. Mounting Clips:

1. Fully concealed devices with mating edges; used to secure of metal panels to parent wall.
a. Permits installation of metal panels from finished side without exposed fasteners.
b. Capable of supporting panel’s full dead load.
c. Limiting lateral movement in direction perpendicular to plane of parent wall.
d. Permitting longitudinal movement (parallel to plane of wall) caused by normal,
seasonal humidity and temperature fluctuations.
Material: Type 6005A Aluminum, treated to TS5 hardness.
Maximum thickness: 6.4mm 1/4 IN.
Lift-off clearance: 16mm 5/8 IN.
Fasteners:
a. No. 10, pan head screws, length as required.
b. Quantity and spacing as required.
6. Base Product: “PanelClip” by Brooklyn Hardware, LLC.
7. Optional: “Panel Z-Clip MF 375 — 2 IN” by Monarch Manufacturing.
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2.4 FABRICATION - FINISHED PANELING

A.
B.
C.

Finish panel edges to match exterior surfaces.
Assemble without use of exposed fasteners.

Provide access panels if installed work covers mechanical, electrical or other items requiring
access.

Verify dimensions by accurate field measurement before fabrication wherever work adjoins
other work that precede it in construction.

Do not erect or install Paneling in areas until completion of work by other trades that might
damage or disfigure the woodwork.

Paneling shall be constructed in accordance with dimensions and design indicated.
Tolerances on overall assembly dimensions shall comply with the applicable AWI standards.

Workmanship:
1. Work shall be fabricated and rigidly assembled.
2. Reinforcing shall be provided to ensure a rigid and secure assembly.
3. Exposed surfaces shall be free from dents, toll marks, warpage, buckle, glue and open
joints.
4. Joints, corners and miters shall be accurately fitted.
5. Threaded connections shall be drawn tightly so that the threads are entirely concealed.

Fastening:
1. Attachment of panels to walls: By concealed mounting clips.
2. Except where otherwise indicated, the methods of assembly and joining shall be in
accordance with AWI standards..

3. Manufacturer’s proven methods that produce the required standards of workmanship shall

be used.

Assembly: Fit and assemble work in shop insofar as practicable.
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1. Mark and disassemble units that are too large for shipment to project site, retaining units in
sizes that are appropriate for shipment and erection.

PART 3 - EXECUTION

3.1

3.2
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PREPARATION - ROUGH CARPENTRY

A.

B.
C.

D.

Verify measurements, dimensions, and drawing details before proceeding.
Coordinate location of furring, nailers, blocking, grounds and similar supports for attached work.
Examine conditions under which work is to be installed.

Correct unsatisfactory conditions.

INSTALLATION - ROUGH CARPENTRY

A.

=R =

M.

Attach work securely by anchoring and fastening as indicated or required to support applied
loading.

1. Provide washers under bolt heads and nuts.

2. Nail plywood in accordance with APA recommendations.

3. Countersink nail heads.

Set work to required levels and lines, plumb, true.
Cut and fit accurately.

Make connections tight.

1.  Use common wire nails or screws for general work.

2. Use finishing nails for finish work.

3. Use fasteners of size that will not penetrate members where opposite side will be exposed to
view or receive finish materials.

Install fasteners without splitting wood; predrill as required.

Do not drive threaded friction type fasteners.

Tighten bolts and lag screws at installation and retighten as required.

Use galvanized nails and fasteners.
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Provide wood grounds, nailers, or blocking as required for attachment of other work and surface
applied items.

Form to shapes indicated.
Provide wood blocking between studs at height of door stop, behind stop, at every door opening.

Grounds: Dressed, key beveled lumber minimum 1-1/2 IN wide of thickness required to bring
face of ground even with finish material.

Remove temporary grounds when no longer required.
Install wood furring plumb and level with closure strips at edges and openi