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SEALS PAGE

DESIGN PROFESSIONALS OF RECORD

Architect: Stantec Architecture, Inc. [SAI]

Responsible for Divisions 01-49 Sections except where indicated as
prepared by other design professionals of record.

Civil Engineer: Strand Associates [SA]

Responsible for those Sections appended with "[SA]" on Table of Contents.
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Landscape Architect: Strand Associates [SA]

Responsible for those Sections appended with "[SA]" on Table of Contents.

Structural Engineer: Mead & Hunt [M&H]

Responsible for those Sections appended with "[M&H]" on Table of
Contents.
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HVAC Engineer: Mead & Hunt [M&H]
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Electrical Engineer: Mead & Hunt [M&H]

Responsible for those Sections appended with "[M&H]" on Table of

Contents.

Vehicle Maintenance Equipment Engineer: HDR | MDG [HDR]

Responsible for those Sections appended with "[HDR]" on Table of

Contents.
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SECTION 00 01 09

PROJECT DIRECTORY

1.1 PROJECT TEAM
A.  Owner:

agrwNE

City of Madison [COM].
Department of Public Works.
210 Martin Luther King Jr. Blvd.
Madison, WI 53703.

Primary Contact(s):

a. Jim Whitney, JWhitney@cityofmadison.com.

6. Phone: 608-266-4563.
7.  City Construction Manager:
a. Dave Schaller
b.  Phone: 608-243-5891
c. dschaller@cityofmadison.com
8.  Website: www.cityofmadison.com .
B.  Architect:
1.  Stantec Architecture, Inc. [SAI]
2. 1600 Wilson Blvd., Ste. 360.
3. Arlington, VA 22209.
4.  Primary Contact(s):
a. Maybell Laluna, maybell.laluna@Stantec.com .
b.  Ken Anderson, AlA, ken.j.anderson@stantec.com
5.  Phone: 571-290-7679.
6.  Website: www.stantec.com .
C.  Civil Engineer:
1. Strand Associates [SA].
2. 910 West Wingra Drive.
3. Madison, WI 53715.
4 Primary Contact(s):
a. Pat Rank, patrick.rank@strand.com .
5.  Phone: 608-251-4843.
6.  Website: www.strand.com .

D.  Stormwater Engineer:

1.

o

©No o

Strand Associates [SA].

910 West Wingra Drive.

Madison, WI 53715.

Primary Contact(s):

a.  JohnLindert, Jon.Lindert@strand.com .

Phone: 608-251-4843.
Website: www.strand.com .

E.  Landscape Architect:

1.
2.

Strand Associates [SA].
910 West Wingra Drive.
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Madison, WI 53715.
Primary Contact(s):

a. Rad Hawkos, rad.hawkos@strand.com .

Phone: 608-251-4843.
Website: www.strand.com .

F.  Structural Engineer:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].
2440 Deming Way.
Middleton, Wl 53562.
Primary Contact(s):

a. David Cockrum, David.Cockrum@meadhunt.com .

Phone: 608-273-6380.
Website: www.meadhunt.com.

G.  Fire-Protection Engineer:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].

2440 Deming Way.

Middleton, WI 53562.

Primary Contact(s):

a. Jon Tiede, jon.tiede@meadhunt.com .

Phone: 608-443-0569.
Website: www.meadhunt.com.

H.  Plumbing Engineer:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].

2440 Deming Way.

Middleton, WI 53562.

Primary Contact(s):

a. Jon Tiede, jon.tiede@meadhunt.com .

Phone: 608-443-0569.
Website: www.meadhunt.com.

HVAC Engineer:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].

2440 Deming Way.

Middleton, WI 53562.

Primary Contact(s):

a. Dan Green, Dan.Green@meadhunt.com .

Phone: 608-443-0536.
Website: www.meadhunt.com.

J. Electrical Engineer:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].
2440 Deming Way.
Middleton, Wl 53562.
Primary Contact(s):

a. Jason McCann, jason.mccann@meadhunt.com .

Phone: 608-273-6380.
Website: www.meadhunt.com.

K. Communications and Audio/Visual Consultant:

1.
2.
3.

Mead & Hunt [M&H].
2440 Deming Way.
Middleton, Wi 53562.
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5.
6.

Primary Contact(s):
a. Jason McCann, jason.mccann@meadhunt.com .

Phone: 608-273-6380.
Website: www.meadhunt.com.

L. Electronic Safety and Security Consultant:

1.

2.
3.
4

5.
6.

Mead & Hunt [M&H].
2440 Deming Way.
Middleton, Wi 53562.
Primary Contact(s):

a. John Hudock, John.Hudock@meadhunt.com .

Phone: 608-273-6380.
Website: www.meadhunt.com.

M.  Vehicle Maintenance Equipment Consultant:

1.

2.
3.
4

5.
6.

HDR | MDG [HDR].

70 Xenia Avenue S, Ste. 600.
Minneapolis, MN 55416.
Primary Contacts:

a. Jared Weismantel, Jared.Weismantel@hdrinc.com .

Phone: 626-389-2444.
Website: www.hdrinc.com .

N.  Geotechnical Consultant:

Eal S

Construction - Geotechnical Consultants, Inc. (CGC) [CGC].

2921 Perry Street.
Madison, WI 53713.
Primary Contact(s):

a. David Staab, dstaab@cgcinc.net.
Phone: 608-288-4100.

END OF SECTION 00 01 09
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SECTION 01 58 13 - TEMPORARY PROJECT SIGNAGE [COM]
SECTION 01 60 00 - PRODUCT REQUIREMENTS [COM]

SECTION 01 71 23 - FIELD ENGINEERING [COM]

SECTION 01 73 29 - CUTTING AND PATCHING [COM]

SECTION 01 74 13 - PROGRESS CLEANING [COM]

SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL [COM]
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DIVISION 02 - EXISTING CONDITIONS
SECTION 02 41 10 - DEMOLITION [SA]

DIVISION 03 - CONCRETE

01 Addendum - Section deleted

SECTION 03 45 00 - PRECAST ARCHITECTURAL CONCRETE [M&H]

DIVISION 04 - MASONRY
SECTION 04 20 00 - UNIT MASONRY ASSEMBLIES [M&H]

DIVISION 05 - METALS

SECTION 05 12 00 - STRUCTURAL STEEL FRAMING [M&H]
SECTION 05 21 00 - STEEL JOIST FRAMING [M&H]

SECTION 05 31 00 - STEEL DECKING [M&H]

SECTION 05 40 00 — COLD FORMED METAL FRAMING [M&H]
SECTION 05 50 00 - METAL FABRICATIONS [SAI]

SECTION 05 51 13 - METAL PAN STAIRS [SAI]

SECTION 05 52 13 - PIPE AND TUBE RAILINGS [SAl]

SECTION 05 58 26 - METAL COUNTERTOPS [SAI]

SECTION 05 70 00 — DECORATIVE METAL [SAI]

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES

SECTION 06 10 53 - MISCELLANEOUS ROUGH CARPENTRY [SAl]

SECTION 06 16 00 - SHEATHING [SAl]

SECTION 06 41 16 - PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS [SAI]
SECTION 06 41 17 - PLASTIC-LAMINATE-CLAD COUNTERTOPS [SAI]

SECTION 06 61 16.13 — SOLID SURFACE COUNTERTOPS [SAI]

SECTION 06 61 19.13 - QUARTZ AGGLOMERATE COUNTERTOPS [SAI]

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

SECTION 07 11 13 - BITUMINOUS DAMPPROOFING [SAI] ]
01 Addendum - Section deleted

SECTION 07 21 00 - THERMAL INSULATION [SAI]

SECTION 07 25 00 - WEATHER BARRIERS [SAI]

SECTION 07 26 16 - BELOW-GRADE VAPOR RETARDERS [SAl]

SECTION 07 27 26 - FLUID-APPLIED MEMBRANE AIR BARRIERS [SAl]

SECTION 07 41 13.16 - STANDING SEAM METAL ROOF PANELS [SAI]

SECTION 07 42 13.13 - FORMED METAL WALL PANELS [SAI]

SECTION 07 42 13.33 — METAL WALL PANELS FOR TRANSPIRED SOLAR COLLECTORS [SAl]

EPDIVI) ROOFING [SBI1 Addendum - Section deleted

SECTION 07 71 00 - ROOF SPECIALTIES [SAI]
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SECTION 07 71 29 - MANUFACTURED ROOF EXPANSION JOINTS [SAI]
SECTION 07 72 53 - SNOW GUARDS [SAI]

SECTION 07 84 13 - PENETRATION FIRESTOPPING [SAI]

SECTION 07 84 43 - JOINT FIRESTOPPING [SAI]

SECTION 07 92 00 - JOINT SEALANTS [SAI]
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DIVISION 08 - OPENINGS
01 Addendum - Section deleted

SECTION 08 3313 - COILING COUNTER DOORS [SAI]
SECTION 08 33 23 - OVERHEAD COILING DOORS [SAl]

01 Addendum - Section deleted

) 1 ANDSTOREERONTS [SAI]
SECTION 08 45 23 FIBERGLASS-SANDWICH- PANEL ASSEMBLIES [SAI]
SECTION 08 62 23 - TUBULAR SKYLIGHTS [SAI]
SECTION 08 71 00 — DOOR HARDWARE [SAl]
SECTION 08 80 00 - GLAZING [SAl]
SECTION 08 91 19 - FIXED LOUVERS [SAI]

DIVISION 09 - FINISHES
SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING [SAI]
SECTION 09 29 00 - GYPSUM BOARD [SAI]

01 Addendum - Section deleted

SECTION 09 54 27 - SUSPENDED GYPSUM PANEL CEILINGS [SAI]

SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES [SAl]

SECTION 09 65 19 - RESILIENT TILE FLOORING [SAI]

SECTION 09 65 36 - STATIC-CONTROL RESILIENT FLOORING [SAI]
¢ 01 Addendum - Section deleted

SECTION 09 68 13 - TILE CARPETING [SAI]

SECTION 09 91 13 - EXTERIOR PAINTING [SAI]

SECTION 09 91 23 - INTERIOR PAINTING [SAI]

SECTION 09 91 26 - PAVEMENT MARKINGS FOR STRUCTURES [SAl]

DIVISION 10 - SPECIALTIES

SECTION 10 11 16.13 - FIXED MARKERBOARDS [SAI]

SECTION 10 12 00 - DISPLAY CASES [SAI]

SECTION 10 14 19 - DIMENSIONAL LETTER SIGNAGE [SAI]

SECTION 10 14 23 - PANEL SIGNAGE [SAI]

SECTION 10 14 26 - POST AND PANEL PYLON SIGNAGE [SAI]

SECTION 10 21 13.17- PHENOLIC-CORE TOILET COMPARTMENTS [SAI]
SECTION 10 26 00 - WALL AND DOOR PROTECTION [SAl]

SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES [SAIl]
SECTION 10 41 16.13 - FIRE DEPARTMENT KEYED ACCESS CONTROL SPECIALTIES [SAI]
SECTION 10 44 13 - FIRE PROTECTION CABINETS [SAI]

SECTION 10 44 16 - FIRE EXTINGUISHERS [SAI]

SECTION 10 51 13 - METAL LOCKERS [SAI]

DIVISION 11- EQUIPMENT
SECTION 11 11 00 - VEHICLE SERVICE EQUIPMENT [HDI]
SECTION 11 11 29 - VEHICLE SHOP EQUIPMENT [HDI]
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SECTION 12 24 13 - ROLLER WINDOW SHADES
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DIVISION 14- FURNISHINGS
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SECTION 23 21 13 - HYDRONIC PIPING [M&H]
SECTION 23 21 16 - HYDRONIC PIPING SPECIALTIES [M&H]
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SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS [M&H]

SECTION 26 29 13 - ENCLOSED CONTROLLERS [M&H]

SECTION 26 31 00 - PHOTOVOLTAIC SYSTEM PERFORMANCE REQUIREMENTS [M&H]
SECTION 26 31 11 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM [M&H]

SECTION 26 33 23.11 - CENTRAL BATTERY EQUIPMENT FOR EMERGENCY LIGHTING [M&H]
SECTION 26 43 13 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS [M&H]
SECTION 26 51 00 - INTERIOR LIGHTING [M&H]

SECTION 26 56 00 - EXTERIOR LIGHTING [M&H]

DIVISION 27 - COMMUNICATIONS
SECTION 27 05 00 - COMMON WORK RESULTS FOR COMMUNICATIONS SYSTEMS [M&H]
SECTION 27 05 50 - COMMON INFRASTRUCTURE FOR COMMUNICATIONS SYSTEMS [M&H]
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Volume 4 of 4 - Divisions 31-41

DIVISION 31 — EARTHWORK

SECTION 311000 - SITE CLEARING AND STRIPPING [SA]

SECTION 31 23 00 - EXCAVATION, FILL, BACKFILL, AND GRADING [SA]

SECTION 31 23 05 - EXCAVATION, LOADING, AND HAULING OF PETROLEUM CONTAMINATED SOIL [SA]
SECTION 31 23 19 - DEWATERING [SA]

SECTION 31 23 25 - DEWATERING CONTAMINATED GROUNDWATER [SA]

SECTION 31 25 00 - SLOPE PROTECTION AND EROSION CONTROL [SA]

SECTION 31 32 19 — GEOTEXTILES [SA]

SECTION 31 37 00 — RIPRAP [SA]

DIVISION 32 - EXTERIOR IMPROVEMENTS

SECTION 32 11 00 — AGGREGATE BASE COURSE [SA]

SECTION 32 11 26 — HOT MIX ASPHALT PAVING [SA]

SECTION 32 16 13 — CONCRETE CURB AND GUTTER, SIDEWALKS, AND DRIVEWAY APRONS [SA]
SECTION 32 31 13 - CHAIN LINK FENCES AND GATES[SAI]

SECTION 32 32 00 — MODULAR RETAINING WALL [SA]

SECTION 32 31 19 - DECORATIVE METAL FENCES AND GATES [ SAl]

SECTION 32 92 00 — SEEDING [SA]

SECTION 32 93 00 — NATIVE PLUGS [SA]

SECTION 32 94 00 — TREES, PLANTS, STONE MULCH, AND EDGING [SA]

DIVISION 33 — UTILITIES
SECTION 33 00 00 — BURIED PIPING AND APPURTENANCES [SA]

STRAND ASSOCIATES, INC.” STANDARD DETAIL DRAWINGS

SANITARY SEWER APPURETENANCES.......cooitiiiititit sttt v s s b v ses s s sa s sss s b 01-975-43A
SANITARY SEWER LATERALS ..ottt s vt s st s bbbt s bbb s saa s es bbb saen 01-975-75A

CITY OF MADISON ENGINEERING DIVISION STANDARD DETAILDRAWINGS

EROSION IMIAT ..ottt e b e b s a e e b b e b she et b et sas e b ebe e e s sbe et 1.02
CONSTRUCTION ENTRANCE......cctiitiitiiiiiticii ittt ettt st s a e b b et sa e eaa s snesa e beeane e 1.07
STREET CONSTRUCTION ENTRANCE BERM.....cuiiiiiiiiiiiiiiiiiii ittt s 1.08
STREET CONSTRUCTION STONE BERM .....ccvvviiiiiiiiiiiiiiiiicciicie 1.10
STANDARD PLANTING TECHNIQUE FOR TREES INTURF AREAS........c.cooiiiiiiiiiiiiiiicicicccctc s 2.01
STANDARD PLANTING TECHNIQUE FOR EVERGREENS .......cccoiiiiitiiiiiiiiticiciciccc s 2.03
STANDARD PLANTING TECHNIQUE FOR SHRUBS .....ouiiiiiiiiiiitcicc s 2.04

STANDARD PRUNING TECHNIQUES FOR DECIDUOUSAND

CONIFEROUS TREES AND SHRUBS.......ctiiiiiitiiiitin st 5 05
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TYPICAL FIELD STONE RETAINING WALL.....ooiiiitiiiiiiitii ittt 2.06
STANDARD SPECIAL WATERWAY ...ttt s ae s sae s ae s saa e 3.01
MADISON STANDARD CURB CUT DETAILS......ooitiiiiitiiitiiiciin i 3.02
STANDARD CURB RAMPS TYPES LT AND 2 ....oiiiiiiiiiiiii ittt 3.03
MADISON STANDARD CONCRETE CURB & GUTTER.......cccoiiiiiiiiiiicin it 3.08
A 1 N 5.1.1
PIPE BEDDING AND BACKFILL ...coviiiiiiiiiniii ettt st 5.2.1
STORM PIPE BEDDING AND BACKFILL SECTION 1 OF S.D.D.5.2.2....coiiiiiiiiiiiiiicin it 5.2.1A
TYPICAL BENCH COMPACTION ...ttt bbb s saa e 5.2.2
APRON ENDWALLS FOR PIPES AND PIPE ARCHES.......coiiiiiiiiiiictc i 5.4.1
CONCRETE PIPE JOINT TIES 5.4.6
RO L I R 5.6.1
SANITARY SEWER PRECAST SAS... .ottt st a e saa s sb e enes 5.7.2
STORM SEWER PRECAST SAS (THROUGH SECTION VIEW).....c.iiiiiiiiiiiiniiiiiiiiieinisetnneene et 5.7.5
STORM SEWER PRECAST SAS (TOP VIEW)....uiiiiiiiiiieiiieiniciitniet ettt 5.7.6

TYPE “H” INLET

TRAFFIC CONTROL,

SINGLE LANE CLOSURE NON-FREEWAY/EXPRESSWAY .....ccoiiriiiiiiniiiiiiiitiiiicinrcin e 6.33
TRAFFIC CLOSURE FOR

LANE CLOSURE (SUITABLE FOR MOVING OPERATIONS) 6.35
TRAFFIC CONTROL, SIDEWALK CLOSURE ...ttt ettt s 6.36
PAVEMENT MARKING DETAILS PAGE 1 ....ueiiiiiiiiciiciict ettt 6.37
TYPICAL WATER PIPE TRENCH ..ottt et 7.01
FIELD INSTALLATION

POLYETHYLENE WRAP/TAPPING POLYETHYLENE WRAP 7.02
TYPICAL STYROFOAM INSTALLATION ...ttt s 7.03
TYPICAL HYDRANT INSTALLATION ..ottt e sa et be e e 7.04
WATER VALVE BOX ALIGNMENT ..ottt ettt sae b sae e ene s 7.06
STANDARD CONCRETE BLOCK THRUST RESTRAINT ....cootiiiiiiiiiiitiiiiii ettt 7.13
GRAVITY BLOCK THRUST RESTRAINT FOR VERTICAL BENDS.........cootiviiiiiiiiiiiiii i 7.14
ROD & CONCRETE BLOCK THRUST RESTRAINT FOR VERTICAL BENDS.........coceiiiiiiiiiniiiiiiciicicicccci e 7.15
JOINT RESTRAINT LENGTHS FOR VERTICAL BENDS.......cciiiiiiiiiiitiiicticeti s 7.16
THREADED ROD-JOINT RESTRAINT ...ttt 7.17
OFFSETTING EXISTING WATER MAIN UNDER UTILITY CONFLICTS.....ccoiiiiiiiiiiiiiiiie e 7.22

DIVISION 41 — MATERIAL PROCESSING AND HANDLING EQUIPMENT
SECTION 41 22 00 — CRANES AND HOIST [HDI]
SECTION 41 34 23 — SPRAY PAINTING BOOTHS [HDI]

END OF SECTION 00 01 10
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SECTION 02 41 00

DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A.  Work Included: All demolition, removal, and salvage work as shown on the drawings or specified herein.

1.2 REFERENCES

A. Standard Specifications: Unless otherwise indicated, Standard Specifications shall refer to the State of Wisconsin
Department of Transportation, Standard Specifications for Highway and Structure Construction, current edition,
including all issued supplemental specifications.

B. Reference the City of Madison Standard Specifications for Public Works Construction, latest edition. The City of
Madison Standard Specifications for Public Works Construction, latest edition, takes precedence over this
specification section.

1.3 SUBMITTALS
A.  CONTRACTOR shall submit permits and notices.

14 QUALITY ASSURANCE

A.  CONTRACTOR shall perform demolition, removal, and salvage in conformity with applicable federal, state, and
local safety practices and code requirements.

B. CONTRACTOR shall contact all public utilities and shall shut off, cut and cap all utility services in accordance with
utility requirements, codes, rules and regulations.

C. Obtain and pay for all necessary permits, licenses and certificates required.
PART 2 - PRODUCTS

2.1 GENERAL
A. Compacted fill shall meet the requirements of Section 31 23 00—Excavation, Fill, Backfill, and Grading.

B. Pipe fittings and materials shall meet the requirements of Section 33 00 00-Buried Piping and Appurtenances.
PART 3 - EXECUTION

3.1 BREAKING DOWN AND REMOVING STRUCTURES
A. General:

1. All existing structures, with all attached parts and connections, shown on the drawings or specified to be
removed or that interfere with the new construction, shall be entirely removed within the limits shown or
specified, unless otherwise provided.

2. When a portion of any existing structure is to be retained, CONTRACTOR shall take care during construction
operations so as not to impair the value of the retained portion.

a. Complete all operations necessary for the removal of any existing structure which might endanger the
new construction prior to the construction of the new work.

b. Do not use any equipment or devices which might damage structures, facilities, or property which are
to be preserved and retained.

3. CONTRACTOR shall remove the existing commercial building (Cub Foods) on site that is above ground and all
substructure elements below ground including concrete foundations and floor slabs. The Cub Foods building
shell above the floor slabs was demolished by the City in 2016. Concrete floor slabs on grade and foundations
remain that are to be demolished and removed in this project. All foundation fill areas shall be graded and
restored with granular fill compacted with vibratory rollers or plate compactors in uniform, vertical lifts not
exceeding 12 inches in loose thickness.

NAKOOSA TRAIL FLEET/FIRE/RADIO SHOP FACILITY
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4. Allsurficial topsoil and pavements shall be stripped to at least 5 feet beyond the proposed construction areas,
including areas requiring cuts or fills beyond the proposed building footprint or new pavement limits.

B. Pavement, Curb, Gutter, Sidewalk, Driveways, Crosswalk, and Similar Structures:
1.  Where portions of the existing structure are to be left in the surface of the finished work, CONTRACTOR shall
remove the structure to an existing joint, or saw and chip the structure to a true line.
2. Sufficient removal shall be made to provide for proper grades and connections in the new work.
C. Existing Utilities:
1. Remove entirely all existing utilities that are to be removed, except as hereinafter specified.
2. Where existing utilities are to be extended or otherwise incorporated into the new work, remove only such
part or parts of the existing utility as necessary to provide a proper connection to the new work.
Remove existing utilities designated for salvage in a manner that will preclude damage.
4. Abandon Existing Utilities:
a. A utility may be abandoned instead of being removed if the following conditions apply:
1) If the diameter of the utility is less than 48 inches.
2) If the top thereof does not come within 5 feet of the elevation of the finished grade line.
3) If the utility is in suitable condition.
b. Completely fill each end of the utility with concrete for a distance from each end of at least 2 feet plus
the height of the opening of the utility.
3.2 ABANDONING STRUCTURES
A. Tanks, Manholes, Catch Basins, and Inlets:
1. CONTRACTOR shall thoroughly clean structures to be abandoned.
2. CONTRACTOR shall plug existing pipe connections with brick or concrete block masonry or with any grade of
concrete having a 28-day compressive strength in excess of 2,000 psi.
3. CONTRACTOR shall remove the walls of the structures to an elevation at least 3 feet below the finished grade
line, or to such elevation that may be designated on the drawings or as necessary to clear new construction.
4. CONTRACTOR shall provide an approximate 9-inch opening in the bottom of the structure to allow for
groundwater movement. CONTRACTOR shall backfill the structure with granular material compacted to that
of the trench backfill.
3.3 ABANDONING AND REMOVING UTILITIES AND UNDERGROUND PROCESS PIPING
A.  CONTRACTOR shall be responsible for the turning off or unhooking of all utilities and process piping before starting
the demolition work. Remove all utility lines, including electrical services and piping that are shown or specified to
be removed. Remove utility lines that are to be abandoned as needed to clear new construction.
B. The ends of utility lines and piping shown or specified to be abandoned that are exposed by excavation shall be
plugged with concrete to prevent soil infiltration into the pipes.
3.4 BACKFILL
A. CONTRACTOR shall fill all abandoned structures and excavations resulting from removal of structures and utilities
with compacted granular fill. See Section 31 23 00—Excavation, Fill, Backfill, and Grading for required degree of
compaction.
B. Prior to filling, CONTRACTOR shall break one opening in the floor or wall near the base of each compartment to

allow groundwater to freely migrate through the structure.

END OF SECTION 02 41 00
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

1.2

13

14

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design,
placement procedures, and finishes, for the following:

1. Footings.

2. Foundation Walls, Grade beams and Piers
3. Slabs-on-grade.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic
cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with
requirements.

SUBMITTALS

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project
conditions, weather, test results, or other circumstances warrant adjustments.

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes,

lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps,

mechanical connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

Field quality-control reports.

1. See Part 3 paragraph “Field Quality Control” for report requirements.

2. Submit both in-progress reports showing test results within 48 hours of each test and final reports including
results of all tests completed for each sample.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on site Project personnel qualified as ACl-certified Flatwork
Technician and Finisher and a supervisor who is an ACl-certified Concrete Flatwork Technician.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies
with ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according
to ASTM C 1077 and ASTM E 329 for testing indicated.

NAKOOSA TRAIL FLEET/FIRE/RADIO SHOP FACILITY
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1.6

Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's
plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code -
Reinforcing Steel."

ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to
design concrete mixtures.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage. Avoid damaging
coatings on steel reinforcement.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 706, Grade 60 (Grade 420), deformed.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat
sheets.

REINFORCEMENT ACCESSORIES
Joint Dowel Bars: ASTM A 706, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and

welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according
to CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-
protected steel wire or CRSI Class 2 stainless-steel bar supports.
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout
Project:

1. Portland Cement: ASTM C 150, Type |, gray. Supplement with the following:
a. Fly Ash: ASTM C 618, Class F or C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, Provide aggregates from a single source.

1. Coarse Aggregate: Coarse Aggregate shall conform to the requirement of ASTM C33, Class 4S or better and
shall be graded as follows:

NAKOOSA TRAIL FLEET/FIRE/RADIO SHOP FACILITY
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2.4

2.5

2.6

a. C.A. Mix 200: Use Size No. 357 or a combination of Size No. 3 and Size No. 57 with aggregate Size
No. 3 comprising 35 to 65 percent of the total amount of coarse aggregate (2-inch nominal
maximum aggregate size.

b. C.A. Mix 150: Use Size No. 467 or a combination of Size No.4 and Size No.67 with aggregate Size
No.4 comprising 35 to 65 percent of the total amount of coarse aggregate (1-1/2-inch nominal
maximum aggregate size).

c. C.A. Mix 100: Use Size No. 57 (1-inch nominal maximum aggregate size).
d. C.A. Mix 075: Use Size No. 67 (3/4-inch nominal maximum aggregate size).
e. C.A. Mix 050: Use Size No. 7 (1/2-inch nominal maximum aggregate size).
2. Application of Coarse Aggregate: Nominal maximum size of coarse aggregate shall not exceed three-fourths

of the minimum clear spacing between reinforcing bars, one-fifth of the narrowest dimension between sides
of forms, or one-third of the thickness of slabs or toppings.

3. Fine Aggregate: Fine aggregate shall conform to the requirements of ASTM C33, Paragraph 6, Grading, and
shall be free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.
ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that
will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium
chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il.

ouvkwnE

VAPOR BARRIERS

See section 07 26 16.

WET CURE, CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.

1. Products: Subject to compliance with requirements, available products that may be incorporated into the
Work include, but are not limited to, the following:

a. BASF Construction Chemicals - Building Systems; Confilm.
b. ChemMasters; SprayFilm.
c. Dayton Superior Corporation; Sure Film (J-74).

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd.
(305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

Water: Potable.

NAKOOSA TRAIL FLEET/FIRE/RADIO SHOP FACILITY
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2.7 POST WET CURE, CURING MATERIALS

A. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A, 30% Solids by
Weight.
1. Products: Subject to compliance with requirements, available products that may be incorporated into the

Work include, but are not limited to, the following:

BASF Construction Chemicals - Building Systems; Kure-N-Seal 30 ES.
ChemMasters; Spray-Cure & Seal Plus.

Dayton Superior Corporation; Cure & Seal 1315 EF

Edoco by Dayton Superior Corporation; Cure & Seal 1315 EF.
Meadows, W. R., Inc.; C5-309/30.

Metalcrete Industries; Seal N Kure 30.

S o Qo0 oTw

2.8 POST WET-CURE, PENETRATING SEALER MATERIALS
A. Clear, Breathable, High-Performance, Solvent-Borne, Silane Sealer, 100% Silane by Weight

1. Products: Subject to compliance with requirements, available products that may be incorporated into the
Work include, but are not limited to, the following:

a. BASF Construction Chemicals - Building Systems; Hydrozo 100
b. ChemMasters; Aquanil Plus 100
c. Dayton Superior Corporation; Weather Worker S-100 (J-29-A)
2.9 RELATED MATERIALS
A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, aromatic polyurea with a Type A shore durometer

hardness range of 90 to 95 per ASTM D 2240.
C. Bonding Agent: ASTM C 1059/C 1059M, Type Il, non-redispersible, acrylic emulsion or styrene butadiene.
2.10 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from
1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in
ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by
underlayment manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested according to

ASTM C 109/C 109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from
1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in
ASTM C 219.
2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
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212

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by
topping manufacturer.
4, Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested according to

ASTM C 109/C 109M.
CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture
or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on
laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete
as follows:

1. Fly Ash: 25%.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as required, for
placement and workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other

adverse placement conditions.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written instructions and to result
in hardened concrete color consistent with approved mockup.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Footings, Grade beams: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.45.

3. Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture.

4, Air content 5 percent, plus or minus 1.5 percent at point of delivery for 2-inch (51-mm) nominal maximum
aggregate size.

5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm) nominal
maximum aggregate size.

6. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) to 3/4-inch (19-mm)
nominal maximum aggregate size.

7. Air Content: 7 percent, plus or minus 1.5 percent at point of delivery for 1/2-inch (13-mm) nominal maximum

aggregate size.
Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 3500 psi (27.6 MPa) at 28 days.

Maximum Cementitious Materials Content: 500 Ib/cu. yd.

1 inch nominal aggregate size

Maximum Water-Cementitious Materials Ratio: 0.50.

Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture.

6. Air Content:

uhwhe
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2.14

a. Interior: Do not allow air content of trowel-finished floors to exceed 3 percent.
b. Exterior: 6 percent, plus or minus 1.5 percent at point of delivery.

Concrete Toppings: Normal-weight concrete.

Minimum Compressive Strength: 3500 psi at 28 days.

Maximum Cementitious Materials Content: 610 Ib/cu. yd.

1/2-inch nominal aggregate size

Slump Limit: 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture.

5. Air Content: Do not allow air content of trowel-finished toppings to exceed 3 percent.

PONPE

FABRICATING REINFORCEMENT
Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch
ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery
time to 60 minutes.

PART 3 - EXECUTION

3.1

3.2

33

PROVISIONS FOR FINISHES

Floor elevations shown on the floor plans are finished floor elevations, and represent the top elevation of any finishes
or flooring systems to be applied over the base slab.

Depress slabs on grade where floor mats, ceramic tile, or other flooring systems or finishes are scheduled, specified or
noted, to maintain full required base slab thickness and achieve finish floor elevations shown or noted.

Depress slabs full thickness of special flooring systems where those systems are scheduled.

Slope grades under sloped floors or grade to maintain full specified slab thickness at all times.

Do not apply curing compounds to surfaces to receive subsequent finishes.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or

supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of
AISC's "Code of Standard Practice for Steel Buildings and Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame
at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.

VAPOR BARRIERS
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35

Sheet Vapor Barriers: Place, protect, and repair sheet vapor barrier according to ASTM E 1643 and manufacturer's
written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

Granular Course: Where indicated, cover vapor barrier with fine-graded granular material, moisten, and compact with
mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 inch (19 mm).

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
1. Do not cut or puncture vapor barrier. Repair damage and reseal vapor barrier before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to
concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with
bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges
and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous

laps in either direction. Lace overlaps with wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating according to
ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten epoxy-coated steel reinforcement.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete. Place wall, floor, and curb
isolation, contraction and construction joints as shown on plans or, where not covered on the plans, as specified herein.

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as
approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless
otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.

2. Locate joints for beams, elevated slabs, joists, and girders in the middle third of spans. Offset joints in girders
a minimum distance of twice the beam width from a beam-girder intersection.

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top
of footings or floor slabs.

4, Space vertical joints in walls at 60’-0” maximum spacing. Locate joints beside piers integral with walls, near

corners, and in concealed locations where possible.

Contraction Joints in Exposed Foundation Walls: Form by cant strips on both sides of wall, and space at 15' maximum
and coincident with masonry control joints where possible

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
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3.6

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-
rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action will not tear, abrade,
or otherwise damage surface and before concrete develops random contraction cracks and in no case more
than 24 hours after concrete placement.

2. If not shown or noted, provide contraction joints at maximum 15' spacing each way, or less as necessary to
maintain approximately square panels, with consideration given to intersecting reentrant corners, in final
locations as approved by the Architect.

3. Contraction joints shall be parallel to or perpendicular to column lines unless shown otherwise. Reinforcing
shall run through center of joints unless otherwise indicated.
4. Tooled joints not allowed.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical
surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless
otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below
finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip

sections together.
Curb Joints: Joints in concrete curbs shall be coincident with same type of joints in floor slab wherever possible.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half
of dowel length to prevent concrete bonding to one side of joint.

Cleaning: Before next section is placed, reinforcing bars shall be cleaned from concrete splashed on from placing
previous section. Vertical and horizontal concrete surfaces shall be thoroughly cleaned of all laitenance and thoroughly
wetted before adjacent concrete is placed.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that
required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed

on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed
continuously, provide construction joints as indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to
avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly

spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm) into preceding layer. Do not
insert vibrators into lower layers of concrete that have begun to lose plasticity. At each insertion, limit
duration of vibration to time necessary to consolidate concrete and complete embedment of reinforcement
and other embedded items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints,
until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement
and other embedded items and into corners.
2. Maintain reinforcement in position on chairs during concrete placement.
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3.7

3. Screed slab surfaces with a straightedge and strike off to correct elevations.

4, Slope surfaces uniformly to drains where required.

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before
excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing
operations.

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or
reduced strength that could be caused by frost, freezing actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three successive
days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or
on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators

unless otherwise specified and approved in mixture designs.
Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or
chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total
amount of mixing water. Using liquid nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly
moist without standing water, soft spots, or dry areas.

FINISHING FLOORS AND SLABS

General: Comply with ACI302.1R recommendations for screeding, restraightening, and finishing operations for
concrete surfaces. Do not wet concrete surfaces.

Light Reflective Finish: See specification 03 35 53.13.
Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power
driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface

is left with a uniform, smooth, granular texture.

1. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied or sheet
waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.

Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or
quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom
perpendicular to main traffic route. Coordinate required final finish with Architect before application.

Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a randomly trafficked floor
surface:

1. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness,
F(F) 24; and of levelness, F(L) 17; for slabs-on-grade. Levelness does not apply to slabs shown as slope to drain.
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3.8

3.9

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise
indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous
concrete filling indicated or required to complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling
surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as shown on Drawings. Set
anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from
manufacturer furnishing machines and equipment.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with
ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause
moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations. Apply according to
manufacturer's written instructions after placing, screeding, and bull floating or darbying concrete, but before float
finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar
surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing

period, continue curing for the remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and
slabs, concrete floor toppings, and other surfaces.

Cure concrete slabs according to ACI 308.1, by the following methods:
1. Wet Cure: Moisture Curing or Moisture-Retaining-Cover Curing for a period of not less than seven (7) days.

a. Moisture Curing: Keep surfaces continuously moist for not less than seven (7) days with the
following materials:

1) Water.
2) Continuous water-fog spray.
3) Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces

and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing
concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300
mm), and sealed by waterproof tape or adhesive. Cure for not less than seven (7) days. Immediately
repair any holes or tears during curing period using cover material and waterproof tape.

2. Post-Wet Cure, Curing Compound:

a. All new exposed interior and exterior flatwork and other new exposed concrete surfaces not
scheduled, specified, or noted to receive post-cure penetrating sealers, ceramic tile, or other
bonded systems, coatings, or finish materials shall receive a liquid- applied, post-wet cure, curing
compound after wet curing seven (7) days as specified, to extend the curing process.

b. Apply uniformly in continuous operation by power spray or roller according to manufacturer's
written instructions immediately after the seven (7) day wet cure. Recoat areas subjected to heavy
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rainfall within three hours after initial application. Maintain continuity of coating and repair damage
during curing period.

3.10 POST-WET CURE, PENETRATING SEALER:

A. New concrete floors scheduled to be sealed on Room Finish Schedule shall receive a post-wet cure penetrating sealer
after full seven (7) day wet cure and an additional 21-day drying/aging period.

B. Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to
manufacturer’s written instructions. Recoat areas subject to heavy rainfall within three hours after initial application.
Repeat process 24 hours later and apply a second coat.

3.11 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints. Overfill joint

and trim joint filler flush with top of joint after hardening.

3.12 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that
cannot be repaired and patched to Architect's approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one-part portland cement to two and one-half parts fine
aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.

C. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances
specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and
smoothness; use a sloped template.

Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock
pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to reinforcement or
completely through unreinforced sections regardless of width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface finishing operations by cutting out
low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and
apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth,
uniform, plane, and level surface. Feather edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a
minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations. Prepare, mix, and apply
repair topping and primer according to manufacturer's written instructions to produce a smooth, uniform,
plane, and level surface.

Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, by cutting
out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel
reinforcement with at least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in contact
with patching concrete and apply bonding agent. Mix patching concrete of same materials and mixture as
original concrete except without coarse aggregate. Place, compact, and finish to blend with adjacent finished
concrete. Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar. Groove top
of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned
concrete surfaces and apply bonding agent. Place patching mortar before bonding agent has dried. Compact
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3.13

patching mortar and finish to match adjacent concrete. Keep patched area continuously moist for at least 72
hours.

Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.

Repair materials and installation not specified above may be used, subject to Architect's approval.

FIELD QUALITY CONTROL

Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit

reports.

Inspections:

1. Steel reinforcement placement.

2. Steel reinforcement welding.

3. Headed bolts and studs.

4, Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

6. Curing procedures and maintenance of curing temperature.

7. Verification of concrete strength before removal of shores and forms from beams and slabs.

Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed
according to the following requirements:

10.

Testing Frequency: Obtain one composite sample for each 100 cu. yd. (76 cu. m) or fraction thereof of each
concrete mixture placed each day.

Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one
test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency
appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample,
but not less than one test for each day's pour of each concrete mixture.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F (4.4 deg C)
and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.

Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure three sets of two standard cylinder specimens for each composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two specimens at 7 days, one set of two
specimens at 28 days. In the event of a failed strength test one set of two specimens at 56 days.

a. A compressive-strength test shall be the average compressive strength from a set of two specimens
obtained from same composite sample and tested at age indicated.

Strength of each concrete mixture will be satisfactory if every average of any three-consecutive compressive-
strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls
below specified compressive strength by more than 500 psi (3.4 MPa).

Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours
of testing. Reports of compressive-strength tests shall contain Project identification name and number, date
of concrete placement, name of concrete testing and inspecting agency, location of concrete batch in Work,
design compressive strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by
Architect but will not be used as sole basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results
indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as
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directed by Architect. Testing and inspecting agency may conduct tests to determine adequacy of concrete
by cored cylinders complying with ASTM C 42/C 42M or by other methods as directed by Architect.

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.
12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract
Documents.
END OF SECTION 03 30 00
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SECTION 03 35 43

POLISHED CONCRETE FINISHING

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division
01 Specification Sections, apply to this Section.

SUMMARY
A.  Section includes polished concrete finishing.

DEFINITIONS

A.  Design Reference Sample: Sample designated by Architect in the Contract Documents that reflects acceptable
surface quality and appearance of polished concrete.

ACTION SUBMITTALS

A.  Product Data: For each type of product.
B.  Samples for Verification: For each type of exposed color.

INFORMATIONAL SUBMITTALS
A.  Qualification Data: For Installer.

FIELD CONDITIONS
A.  Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.

PART 2 - PRODUCTS

2.1

LIQUID FLOOR TREATMENTS

A.  Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne solution of inorganic
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and is suitable
for polished concrete surfaces.

1.  Products: Subject to compliance with requirements, available products that may be incorporated into
the Work include, but are not limited to, the following:

Advanced Floor Products; Retro Plate 99.

Ardex Americas; PC 50 Lithium Densifier.

Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
L&M Construction Chemicals, Inc.; FGS Hardener Plus.

QuestMark; DiamondQuest Densifying Impregnator.

Vexcon Chemicals, Inc.; Certi-Shine Clear.

~ooo o

PART 3 - EXECUTION

3.1

POLISHING
A.  Polish: Class 3 finish, Gloss shine, 1500 grit.
B.  Apply polished concrete finish system to cured and prepared slabs to match accepted mockup.

1. Machine grind floor surfaces to receive polished finishes level and smooth .

2. Apply reactive stain for polished concrete in polishing sequence and according to manufacturer's written
instructions.

3. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and according to
manufacturer's written instructions, allowing recommended drying time between successive coats.
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4. Apply penetrating stain for polished concrete in polishing sequence and according to manufacturer's
written instructions.

5. Continue polishing with progressively finer-grit diamond polishing pads to gloss level, to match approved
mockup.

6.  Control and dispose of waste products produced by grinding and polishing operations.

7. Neutralize and clean polished floor surfaces.

END OF SECTION 03 35 43
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SECTION 03 45 00

PRECAST ARCHITECTURAL CONCRETE

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division
01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:

1. Architectural precast concrete cladding units.
2. Architectural precast concrete load-bearing units.
3. Insulated, architectural precast concrete units.

13 DEFINITIONS

A.  Design Reference Sample: Sample of approved architectural precast concrete color, finish and texture,
preapproved by Architect.

B.  Structurally Composite Wythe Connectors: Structurally composite wythe connectors designed to transfer high
shear forces that are generated due to longitudinal bending from one concrete wythe to the other, thus
providing composite action. Composite action is achieved by transferring forces from one wythe to the other by
using wythe tie connectors. The wythe tie should be solely responsible for transferring forces.

C.  Structurally Non-Composite Wythe Connectors: Structurally non-composite wythe connectors have sufficient
shear capacity to transfer the dead load of a typical fascia wythe. They are not capable of transferring shear
forces due to the longitudinal bending of the panel. Typically, a non-composite wythe connector is flexible and
will bend due to temperature induced forces.

14 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.5 ACTION SUBMITTALS

A.  Product Data: For each type of product.
B. LEED 2009 - Sustainable Design Submittals:

1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.

2. Product Certificates: For regional materials, indicating location of material manufacturer and point of
extraction, harvest, or recovery for each raw material. Include distance to Project and cost for each
regional material.

0

Design Mixtures: For each precast concrete mixture. Include compressive strength and water-absorption tests.
D.  Shop Drawings:

1. Certificate of Compliance; Stamped and signed by Professional Engineer, List of drawing and revision
dates, statement of compliance with Building Code and Contract Documents.

2. Detail fabrication and installation of architectural precast concrete units.

3. Indicate locations, plans, elevations, dimensions, shapes, and cross sections of each unit.

4, Indicate joints, reveals, drips, chamfers, and extent and location of each surface finish.
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5. Indicate details at building corners.

6. Indicate separate face and backup mixture locations and thicknesses.

7. Indicate type, size, and length of welded connections by AWS standard symbols. Detail loose and cast-in
hardware and connections.

8. Indicate locations, tolerances, and details of anchorage devices to be embedded in or attached to
structure or other construction.

9. Indicate locations, extent, and treatment of dry joints if two-stage casting is proposed.

10. Include plans and elevations showing unit location and sequence of erection for special conditions.

11. Indicate location of each architectural precast concrete unit by same identification mark placed on panel.

12. Indicate relationship of architectural precast concrete units to adjacent materials.

13. Indicate locations, dimensions, and details of thin-brick units, including corner units and special shapes,
and joint treatment.

14. Indicate locations, dimensions, and details of stone facings, anchors, and joint widths.

15. If design modifications are proposed to meet performance requirements and field conditions, submit
design calculations and Shop Drawings. Do not adversely affect the appearance, durability, or strength of
units when modifying details or materials and maintain the general design concept.

E. Samples: Design reference samples for initial verification of design intent, for each type of finish indicated on
exposed surfaces of architectural precast concrete units, in sets of three, representative of finish, color, and
texture variations expected; approximately 12 by 12 by 2 inches.

1.  When other faces of precast concrete unit are exposed, include Samples illustrating workmanship, color,
and texture of backup concrete as well as facing concrete.

F. Delegated-Design Submittal: For architectural precast concrete indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the Professional Engineer
responsible for their preparation.

1. Show governing panel types, connections, types of reinforcement, including special reinforcement, and
concrete cover on reinforcement. Indicate location, type, magnitude, and direction of loads imposed on
the building structural frame from architectural precast concrete.

1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For the following:

1. Installer.

2. Fabricator.

B.  Welding certificates.

C.  Source quality-control test reports.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Either of following:

1. A precast concrete erector qualified and designated by PCl's Certificate of Compliance to erect Category
S2 (Complex Structural Systems) for load-bearing members.

2. Aprecast concrete erector who has retained a "PCl-Certified Field Auditor" to conduct a field audit of a
project in same category as this Project and who can produce an Erectors' Post-Audit Declaration.

B. Fabricator Qualifications: A firm that assumes responsibility for engineering architectural precast concrete units

to comply with performance requirements. This responsibility includes preparation of Shop Drawings and
comprehensive engineering analysis by a qualified professional engineer.

NAKOOSA TRAIL FLEET/FIRE/RADIO SHOP FACILITY
CONTRACT #7528 MUNIS #10305 034500-2 PRECAST ARCHITECTURAL CONCRETE



CITY OF MADISON
SPECIFICATION
MARCH 1 2019

1. Designated as a PCl-certified plant for Group A, Category Al - Architectural Cladding and Load Bearing
Units at time of bidding or designated as an APA-certified plant for production of architectural precast
concrete products.

C. Professional Engineer : A professional engineer who is licensed and legally qualified to practice in jurisdiction
where Project is located. Minimum 10 years experience in providing engineering services of structural and
archictectural precast concrete. Engineering services are defined as those performed for installations of the
system, assembly, or product that are similar in material, design, and extent to those indicated for this Project.

D.  Quality-Control Standard: For manufacturing procedures and testing requirements, quality-control
recommendations, and dimensional tolerances for types of units required, comply with PCI MNL 117, "Manual
for Quality Control for Plants and Production of Architectural Precast Concrete Products."

E.  Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D.1.1M, "Structural Welding
Code - Steel"; and AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

F. Sample Panels: After sample approval and before fabricating architectural precast concrete units, produce a
minimum of two sample panels approximately 16 sq. ft. in area for review by Architect. Incorporate full-scale
details of architectural features, finishes, textures, and transitions in sample panels.

1. Locate panels where indicated or, if not indicated, as directed by Architect.

2. Damage part of an exposed-face surface for each finish, color, and texture, and demonstrate adequacy of
repair techniques proposed for repair of surface blemishes.

3. After acceptance of repair technique, maintain one sample panel at manufacturer's plant and one at
Project site in an undisturbed condition as a standard for judging the completed Work.

4, Demolish and remove sample panels when directed.

G. Range Samples: After sample panel approval and before fabricating architectural precast concrete units,
produce a minimum of three sets of samples, approximately 16 sq. ft. in area, representing anticipated range of
each color and texture on Project's units. Maintain one set of range samples at Project site and remaining range
sample sets at manufacturer's plant as color and texture approval reference.

H.  Mockups: After sample panel and range sample approval but before production of architectural precast
concrete units, construct full-sized mockups to verify selections made under Sample submittals and to
demonstrate aesthetic effects and to set quality standards for materials and execution.

1. Build mockup as indicated on Drawings including the following:

1. Architectural precast concrete complete with anchors, connections, flashings, and joint fillers.
2. Aluminum framing, glass, sealants.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained
in mockups unless Architect specifically approves such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of the completed Work if
undamaged at time of Substantial Completion.

1.8 COORDINATION
A.  Furnish loose connection hardware and anchorage items to be embedded in or attached to other construction

without delaying the Work. Provide locations, setting diagrams, templates, instructions, and directions, as
required, for installation.

19 DELIVERY, STORAGE, AND HANDLING

A.  Deliver architectural precast concrete units in such quantities and at such times to limit unloading units
temporarily on the ground or other rehandling.
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Support units during shipment on nonstaining shock-absorbing material.

Store units with adequate dunnage and bracing and protect units to prevent contact with soil, to prevent
staining, and to prevent cracking, distortion, warping or other physical damage.

Place stored units so identification marks are clearly visible, and units can be inspected.
Handle and transport units in a manner that avoids excessive stresses that cause cracking or damage.

Lift and support units only at designated points indicated on Shop Drawings.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:

1. Spancrete.

2.2 PERFORMANCE REQUIREMENTS

A.

Delegated Design: Engage a qualified professional engineer to design the following:
1. Architectural precast concrete units.

Design Standards: Comply with ACI 318 and design recommendations of PCI MNL 120, "PCI Design Handbook -
Precast and Prestressed Concrete," applicable to types of architectural precast concrete units indicated.

Calculated Fire-Test-Response Characteristics: Provide architectural precast concrete units with fire-resistance
rating indicated as calculated according to either of the following and acceptable to authorities having
jurisdiction:

1. ACl 216.1.
2. PCI MNL 124, "Design for Fire Resistance of Precast Prestressed Concrete."

Structural Performance: Provide architectural precast concrete units and connections capable of withstanding
the following design loads within limits and under conditions indicated:

1. Loads: As indicated on Drawings.

2. Design precast concrete units and connections to maintain clearances at openings, to allow for fabrication
and construction tolerances, to accommodate live-load deflection, shrinkage and creep of primary
building structure, and other building movements as indicated on Structural Drawings. [as follows:]

1. Upward and downward movement of 3/4 inch.
2. Floors: L/300.
3. Roofs: L/200.

3. Thermal Movements: Provide for in-plane thermal movements resulting from annual ambient
temperature changes of 120 deg F.

4, Fire-Resistance Rating: Select material and minimum thicknesses to provide fire rating indicated on
Drawings.
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2.3

2.4

2.5

2.6

MOLD MATERIALS

A.  Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that provides continuous and
true precast concrete surfaces within fabrication tolerances indicated; nonreactive with concrete and suitable
for producing required finishes.

1. Mold-Release Agent: Commercially produced form-release agent that does not bond with, stain or
adversely affect precast concrete surfaces and does not impair subsequent surface or joint treatments of
precast concrete.

B. Form Liners: Use with manufacturer’s recommend form release agent that does not bond with, stain, or
adversely affect precast concrete surfaces and does not impair subsequent surface or joint treatments of

precast concrete.

1. Provide units of face design and texture indicated on Drawings.

REINFORCING MATERIALS

A.  LEED 2009 - Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer
recycled content (by weight) not less than following:

1. Reinforcing Bars: 60 percent.
2. Wire Reinforcement: 25 percent.

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

D.  Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60 deformed bars,
assembled with clips.

E. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn galvanized steel wire
into flat sheets.

F. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

G.  Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices for
spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place according to PCI
MNL 117.

PRESTRESSING TENDONS
A. Prestressing Strand: ASTM A 416/A 416M, Grade 270, uncoated, seven-wire, low-relaxation strand.

1.  Coat unbonded post-tensioning strand with post-tensioning coating complying with ACl 423.7 and sheath
with polypropylene tendon sheathing complying with ACI 423.7. Include anchorage devices and coupler
assemblies.

CONCRETE MATERIALS

A.  LEED2009 - Regional Materials: Concrete shall be manufactured within 500 miles of Project site from aggregates
and cementitious materials that have been extracted, harvested, or recovered, as well as manufactured, within
500 miles of Project site.

B. Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type | or Type I, gray, unless otherwise indicated.
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1. For surfaces exposed to view in finished structure, use gray or white cement, of same type, brand,
and mill source.

2. Supplementary Cementitious Materials:

Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.
Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Silica Fume: ASTM C 1240, with optional chemical and physical requirement.
Metakaolin: ASTM C 618, Class N.

bl

3. Blended Hydraulic Cement: ASTM C 595, of following type(s):

Type IS, portland blast-furnace slag cement.
Type IP, portland-pozzolan cement.

Type | (PM), pozzolan-modified portland cement.
Type | (SM), slag-modified portland cement.

.

D. Normal-Weight Aggregates: Except as modified by PCI MNL 117, ASTM C 33/C 33M, with coarse aggregates
complying with Class 5S. Stockpile fine and coarse aggregates for each type of exposed finish from a single
source (pit or quarry) for Project.

1. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material that reacts with cement or
causes staining; to match selected finish sample.

1. Gradation: Uniformly graded

2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand compatible with coarse aggregate;
to match approved finish sample.

E. Lightweight Aggregates: Except as modified by PCI MNL 117, ASTM C 330/C 330M, with absorption less than 11
percent.

F. Coloring Admixture: ASTM C 979/C 979M, synthetic or natural mineral-oxide pigments or colored water-
reducing admixtures, temperature stable, and nonfading.

G. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of concrete
and complying with chemical limits of PCI MNL 117.

H.  Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other required
admixtures.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and to not contain
calcium chloride, or more than 0.15 percent chloride ions or other salts by weight of admixture.

Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing Admixture: ASTM C 1017/C 1017M, Type .

Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

Corrosion Inhibiting Admixture: ASTM C 1582/C 1582M.

WOeNOUAWNE
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2.7 STEEL CONNECTION MATERIALS

A.

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

B.  Stainless steel: Type A316L.

C. Carbon-Steel-Headed Studs: ASTM A 108, AlSI 1018 through AISI 1020, cold finished, AWS D1.1/D1.1M, Type A
or Type B, with arc shields and with minimum mechanical properties of PCI MNL 117, Table 3.2.3.

D. Carbon-Steel Plate: ASTM A 283/A 283M, Grade C.

E. Malleable Iron Castings: ASTM A 47/A 47M, Grade 32510 or Grade 35028.

F. Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30.

G.  High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.

H. Carbon-Steel Structural Tubing: ASTM A 500/A 500M, Grade B or Grade C.

I Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65.

J. Deformed-Steel Wire or Bar Anchors: ASTM A 496/A 496M or ASTM A 706/A 706 M.

K. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A or ASTM F 1554, Grade 36; carbon-steel, hex-head bolts
and studs; carbon-steel nuts, ASTM A 563; and flat, unhardened steel washers, ASTM F 844.

L. High-Strength Bolts, Nuts, and Washers: ASTM F 3125/F 3125M,Grade A325 Type 1, heavy-hex steel structural
bolts; ASTM A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436/F 436M, Type 1, hardened carbon-
steel washers.

M.  Shop-Primed Finish: Prepare surfaces of nongalvanized steel connections and other items, except those surfaces
to be embedded in concrete, according to requirements indicated below, and shop-apply the primer according
to SSPC-PA 1:

1. Prep and Primer At Dry Locations: SSPC-SP 3, Power Tool Cleaning, either of following primers:
1. Primer, Alkyd, Anti-Corrosive for Metal MPI#79.
2. Primer, Alkyd, Quick Dry, for Metal MPI#76.
2. Prep and Primer At Wet Locations (e.g. Wash Bays): SSPC-SP 6/NACE No. 3, Commercial Blast Cleaning,
either of following primers:
1. Primer, zinc rich, epoxy, MPI #20.
2. Primer, epoxy, anti-corrosive, for metal, MPI #101.
3. Primer, zinc rich, inorganic, MPI #19.
4, Epoxy, high build, self-priming, MPI #120.
N.  Welding Electrodes: Comply with AWS standards.
2.8 BEARING PADS
A.  Provide one of the following bearing pads for architectural precast concrete units:

1. High-Density Plastic: Multimonomer, nonleaching, plastic strip.
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2.9 ACCESSORIES

A.  Precast Accessories: Provide clips, hangers, high-density plastic or steel shims, and other accessories required to
install architectural precast concrete units.

2.10 GROUT MATERIALS

A. Sand-Cement Grout: Portland cement, ASTM C 150/C 150M, Type |, and clean, natural sand, ASTM C 144 or
ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 to 3 parts sand, by volume, with minimum water required
for placement and hydration. Water-soluble chloride ion content less than 0.06 percent by weight of cement
when tested according to ASTM C 1218/C 1218M.

B. Nonmetallic, Nonshrink Grout: Packaged, nonmetallic, noncorrosive, nonstaining grout containing selected silica
sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing agents, complying
with ASTM C 1107/C 1107M, Grade A for drypack and Grades B and C for flowable grout and of consistency
suitable for application within a 30-minute working time. Water-soluble chloride ion content less than 0.06

percent by weight of cement when tested according to ASTM C 1218/C 1218M.

C. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type, grade, and class
to suit requirements.

211 INSULATED PANEL ACCESSORIES
A.  Extruded-Polystyrene (XPS) Board Insulation:
1. Type, Compressive Resistance, Thermal Resistance, Density, and Water Vapor Permeance:
1. ASTM C 578, Type IV, 25.0 psi, R-5.0/inch @ 75 deg F, 1.45 Ib/cu. ft., 1.5 perm/inch.

1)  Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a)  Dow Chemical Company (The); STYROFOAM Brand.
b) Owens Corning; FOAMULAR 250.

2. Edges: Square.
3.  Thickness: Asindicated on Drawings.

B.  Wythe Connectors: Units manufactured to connect wythes of precast concrete panels.
1. Epoxy-coated carbon-fiber grid.
1. Structural Action: Composite.
2. Products: Subject to compliance with requirements, available products that may be incorporated

into the Work include, but are not limited to, the following:
1) Chomarat North America; C-Grid.
2.12 CONCRETE MIXTURES
A.  Prepare design mixtures for each type of precast concrete required.

1. Use a single design mixture for units with more than one major face or edge exposed.
2. Where only one face of unit is exposed use either a single design mixture or separate mixtures for face
and backup.
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2.13

2.14

Limit use of fly ash and ground granulated blast-furnace slag to 20 percent of portland cement by weight; limit
metakaolin and silica fume to 10 percent of portland cement by weight.

Design mixtures may be prepared by a qualified independent testing agency or by qualified precast plant
personnel at architectural precast concrete fabricator's option.

Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 or PCI
MNL 117 when tested according to ASTM C 1218/C 1218M.

Concrete Mixtures: Proportion concrete by either laboratory trial batch or field test data methods according to
ACI 211.1 for normal weight concrete, with materials to be used on Project, to provide concrete with the
following properties:

1. Proportion mixtures as normal weight concrete, separately for architectural face and structural backup, or
singularly as full-depth, at fabricator's option.

1)  Compressive Strength (28 Days): 5000 psi minimum.
2)  Maximum Water-Cementitious Materials Ratio: 0.45.

Water Absorption: 6 percent by weight or 14 percent by volume, tested according to ASTM C 642, except for
boiling requirement.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement
having an air content complying with PCI MNL 117.

When included in design mixtures, add other admixtures to concrete mixtures according to manufacturer's
written instructions.

MOLD FABRICATION

A.  Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to concrete-
placement operations and temperature changes and for prestressing and detensioning operations. Coat contact
surfaces of molds with release agent before reinforcement is placed. Avoid contamination of reinforcement and
prestressing tendons by release agent.

1. Place form liners accurately to provide finished surface texture indicated. Provide solid backing and supports to
maintain stability of liners during concrete placement. Coat form liner with form release agent.

B. Maintain molds to provide completed architectural precast concrete units of shapes, lines, and dimensions
indicated, within fabrication tolerances specified.

1. Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and Corner Treatment: Uniformly chamfered.
FABRICATION
A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage hardware with

sufficient anchorage and embedment to comply with design requirements. Accurately position for attachment
of loose hardware, and secure in place during precasting operations. Locate anchorage hardware where it does
not affect position of main reinforcement or concrete placement.

1. Weld-headed studs and deformed bar anchors used for anchorage according to AWS D1.1/D1.1M and
AWS C5.4, "Recommended Practices for Stud Welding."
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B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers,
and other hardware shapes for securing architectural precast concrete units to supporting and adjacent
construction.

C. Cast-in reglets, slots, holes, and other accessories in architectural precast concrete units as indicated on the
Contract Drawings.

D.  Cast-in openings larger than 10 inches in any dimension. Do not drill or cut openings or prestressing strand
without Architect's approval.

E. Reinforcement: Comply with recommendations in PCI MNL 117 for fabricating, placing, and supporting
reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the
bond with concrete. When damage to epoxy-coated reinforcing exceeds limits specified in ASTM A 775/A
775M, repair with patching material compatible with coating material and epoxy coat bar ends after
cutting.

2. Accurately position, support, and secure reinforcement against displacement during concrete-placement
and consolidation operations. Completely conceal support devices to prevent exposure on finished
surfaces.

3. Place reinforcing steel and prestressing strands to maintain at least 3/4-inch minimum concrete cover.
Increase cover requirements for reinforcing steel to 1-1/2 inches when units are exposed to corrosive
environment or severe exposure conditions. Arrange, space, and securely tie bars and bar supports to
hold reinforcement in position while placing concrete. Direct wire tie ends away from finished, exposed
concrete surfaces.

4. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full
mesh spacing and wire tie laps, where required by design. Offset laps of adjoining widths to prevent
continuous laps in either direction.

F. Reinforce architectural precast concrete units to resist handling, transportation, and erection stresses and
specified in-place loads.

G.  Prestress tendons for architectural precast concrete units by either pretensioning or post-tensioning methods.
Comply with PCI MNL 117.

1. Delay detensioning or post-tensioning of precast, prestressed architectural concrete units until concrete
has reached its indicated minimum design release compressive strength as established by test cylinders
cured under same conditions as concrete unit.

2. Detension pretensioned tendons either by gradually releasing tensioning jacks or by heat-cutting tendons,
using a sequence and pattern to prevent shock or unbalanced loading.

3. If concrete has been heat cured, detension while concrete is still warm and moist to avoid dimensional
changes that may cause cracking or undesirable stresses.

4, Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to avoid corrosion and
possible rust spots.

H.  Comply with requirements in PCI MNL 117 and requirements in this Section for measuring, mixing, transporting,
and placing concrete. After concrete batching, no additional water may be added.

Place face mixture to a minimum thickness after consolidation of the greater of 1 inch or 1.5 times the
maximum aggregate size, but not less than the minimum reinforcing cover specified.

J. Place concrete in a continuous operation to prevent cold joints or planes of weakness from forming in precast
concrete units.

1. Place backup concrete mixture to ensure bond with face-mixture concrete.
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K. Thoroughly consolidate placed concrete by internal and external vibration without dislocating or damaging
reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air voids on surfaces.
Use equipment and procedures complying with PCI MNL 117.

1. Place self-consolidating concrete without vibration according to PCI TR-6, "Interim Guidelines for the Use
of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants." Ensure
adequate bond between face and backup concrete, if used.

L. Comply with PCI MNL 117 for hot- and cold-weather concrete placement.

M. Identify pickup points of architectural precast concrete units and orientation in structure with permanent
markings, complying with markings indicated on Shop Drawings. Imprint or permanently mark casting date on
each architectural precast concrete unit on a surface that does not show in finished structure.

N.  Cure concrete, according to requirements in PCI MNL 117, by moisture retention without heat or by accelerated
heat curing using low-pressure live steam or radiant heat and moisture. Cure units until compressive strength is
high enough to ensure that stripping does not have an effect on performance or appearance of final product.

O. Discard and replace architectural precast concrete units that do not comply with requirements, including
structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCl MNL 117 and
Architect's approval.

2.15 INSULATED PANEL CASTING

A.  Cast, screed, and consolidate bottom concrete wythe supported by mold.

B. Place insulation boards abutting edges and ends of adjacent boards. Insert wythe connectors through insulation
holes, and consolidate concrete around connectors according to connector manufacturer's written instructions.

C. Ensure bottom wythe and insulation layer are not disturbed after bottom wythe reaches initial set.

D. Cast, screed, and consolidate top wythe to meet required finish.

E. Maintain temperature below 150 deg F in bottom concrete wythe.

2.16 FABRICATION TOLERANCES

A.

Fabricate architectural precast concrete units to shapes, lines, and dimensions indicated so each finished unit
complies with the following product tolerances:

1. Overall Height and Width of Units, Measured at the Face Exposed to View: As follows:

10 feet or under, plus or minus 1/8 inch.

10 to 20 feet, plus 1/8 inch, minus 3/16 inch.

20 to 40 feet, plus or minus 1/4 inch.

Each additional 10 feet, plus or minus 1/16 inch.

Bl o

2. Overall Height and Width of Units, Measured at the Face Not Exposed to View: As follows:

10 feet or under, plus or minus 1/4 inch.

10 to 20 feet, plus 1/4 inch, minus 3/8 inch.

20 to 40 feet, plus or minus 3/8 inch.

Each additional 10 feet, plus or minus 1/8 inch.

bl

3.  Total Thickness or Flange Thickness: Plus 1/4 inch, minus 1/8 inch.
4, Rib Thickness: Plus or minus 1/8 inch.
5. Rib to Edge of Flange: Plus or minus 1/8 inch.
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10.
11.
12.

13.
14.
15.
16.
17.

Distance between Ribs: Plus or minus 1/8 inch.

Variation from Square or Designated Skew (Difference in Length of the Two Diagonal Measurements): Plus
or minus 1/8 inch/72 inches or 1/2 inch total, whichever is greater.

Length and Width of Block-outs and Openings within One Unit: Plus or minus 1/4 inch.

Location and Dimension of Block-outs Hidden from View and Used for HVAC and Utility Penetrations: Plus
or minus 3/4 inch.

Dimensions of Haunches: Plus or minus 1/4 inch.

Haunch Bearing Surface Deviation from Specified Plane: Plus or minus 1/8 inch.

Difference in Relative Position of Adjacent Haunch Bearing Surfaces from Specified Relative Position: Plus
or minus 1/4 inch.

Bowing: Plus or minus L/360, maximum 1 inch.

Local Smoothness: 1/4 inch/10 feet.

Warping: 1/16 inch/12 inches of distance from nearest adjacent corner.

Tipping and Flushness of Plates: Plus or minus 1/4 inch.

Dimensions of Architectural Features and Rustications: Plus or minus 1/8 inch.

B.  Position Tolerances: For cast-in items measured from datum line location, as indicated on Shop Drawings.

PONPE

15.
16.

2.17 FINISHES

Weld Plates: Plus or minus 1 inch.

Inserts: Plus or minus 1/2 inch.

Handling Devices: Plus or minus 3 inches.

Reinforcing Steel and Welded Wire Reinforcement: Plus or minus 1/4 inch where position has structural
implications or affects concrete cover; otherwise, plus or minus 1/2 inch.

Reinforcing Steel Extending out of Member: Plus or minus 1/2 inch of plan dimensions.

Tendons: Plus or minus 1/4 inch, vertical; plus or minus 1 inch, horizontal.

Location of Rustication Joints: Plus or minus 1/8 inch.

Location of Opening within Panel: Plus or minus 1/4 inch.

Location of Flashing Reglets: Plus or minus 1/4 inch.

Location of Flashing Reglets at Edge of Panel: Plus or minus 1/8 inch.

Reglets for Glazing Gaskets: Plus or minus 1/8 inch.

Electrical Outlets, Hose Bibs: Plus or minus 1/2 inch.

Location of Bearing Surface from End of Member: Plus or minus 1/4 inch.

Allowable Rotation of Plate, Channel Inserts, and Electrical Boxes: 2-degree rotation or 1/4 inch maximum
over the full dimension of unit.

Position of Sleeve: Plus or minus 1/2 inch.

Location of Window Washer Track or Buttons: Plus or minus 1/8 inch.

A.  Faces exposed to view shall be free of joint marks, grain, and other obvious defects. Corners, including false
joints shall be uniform, straight, and sharp. Finish exposed-face surfaces of architectural precast concrete units

as follows:

1. Match approved sample panels.

2. Match approved mockups.

3. As-Cast Surface Finish: Provide surfaces to match approved sample for acceptable surface, air voids, sand
streaks, and honeycomb.

4.  Textured-Surface Finish: Impart by form liners or inserts.

5. Exposed-Aggregate Finish: Use chemical retarding agents applied to concrete forms and washing and
brushing procedures to expose aggregate and surrounding matrix surfaces after form removal.

6. Abrasive-Blast Finish: Use abrasive grit, equipment, application techniques, and cleaning procedures to
expose aggregate and surrounding matrix surfaces.

7. Acid-Etched Finish: Use acid and hot-water solution, equipment, application techniques, and cleaning
procedures to expose aggregate and surrounding matrix surfaces. Protect hardware, connections, and
insulation from acid attach.

8. Sand Embedment Finish: Use selected stones placed in a sand bed in bottom of mold, with sand removed

after curling.
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B.

C.

Finish exposed top and back surfaces of architectural precast concrete units with smooth, steel-trowel finish.
Finish unexposed surfaces of architectural precast concrete units as follows:

1. As cast finish.

2.18 SOURCE QUALITY CONTROL

A.

Quality-Control Testing: Test and inspect precast concrete according to PCI MNL 117 requirements. If using self-
consolidating concrete, also test and inspect according to PCI TR-6, ASTM C 1610/C 1610M, ASTM C 1611/C
1611M, ASTM C 1621/C 1621M, and ASTM C 1712.

Strength of precast concrete units is considered deficient if units fail to comply with ACI 318 requirements for
concrete strength.

Testing: If there is evidence that strength of precast concrete units may be deficient or may not comply with ACI
318 requirements, precaster will employ an independent testing agency to obtain, prepare, and test cores
drilled from hardened concrete to determine compressive strength according to ASTM C 42/C 42M and ACI 318.

1. A minimum of three representative cores shall be taken from units of suspect strength, from locations
directed by Architect.

2. Test cores in an air-dry condition.

3. Strength of concrete for each series of three cores is considered satisfactory if average compressive
strength is equal to at least 85 percent of 28-day design compressive strength and no single core is less
than 75 percent of 28-day design compressive strength.

4. Report test results in writing on same day that tests are performed, with copies to Architect, Contractor,
and precast concrete fabricator. Test reports include the following:

Project identification name and number.

Date when tests were performed.

Name of precast concrete fabricator.

Name of concrete testing agency.

Identification letter, name, and type of precast concrete unit(s) represented by core tests; design
compressive strength; type of break; compressive strength at breaks, corrected for length-diameter
ratio; and direction of applied load to core in relation to horizontal plane of concrete as placed.

v wN e

Patching: If core test results are satisfactory and precast concrete units comply with requirements, clean and
dampen core holes and solidly fill with precast concrete mixture that has no coarse aggregate, and finish to
match adjacent precast concrete surfaces.

Defective Units: Discard and replace recast architectural concrete units that do not comply with acceptability
requirements in PCI MNL 117, including concrete strength, manufacturing tolerances, and color and texture
range. Chipped, spalled, or cracked units may be repaired, subject to Architect's approval. Architect reserves the
right to reject precast units that do not match approved samples, sample panels, and mockups. Replace
unacceptable units with precast concrete units that comply with requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

C.

Examine supporting structural frame or foundation and conditions for compliance with requirements for
installation tolerances, bearing surface tolerances, and other conditions affecting performance of the Work.

Do not install precast concrete units until supporting cast-in-place concrete has attained minimum allowable
design compressive strength and supporting steel or other structure is structurally ready to receive loads from

precast concrete units.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Install clips, hangers, bearing pads, and other accessories required for connecting architectural precast concrete
units to supporting members and backup materials.

B. Erect architectural precast concrete level, plumb, and square within specified allowable tolerances. Provide
temporary supports and bracing as required to maintain position, stability, and alignment of units until
permanent connections are completed.

1. Install temporary steel or plastic spacing shims as precast concrete units are being erected. Tack weld
steel shims to each other to prevent shims from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.

3. Remove projecting lifting devices and grout fill voids within recessed lifting devices flush with surface of
adjacent precast surfaces when recess is exposed.

4, Unless otherwise indicated, maintain uniform joint widths of 3/4 inch.

C. Connect architectural precast concrete units in position by bolting, welding, grouting, or as otherwise indicated
on Shop Drawings. Remove temporary shims, wedges, and spacers as soon as practical after connecting and
grouting are completed.

1. Do not permit connections to disrupt continuity of roof flashing.

D.  Welding: Comply with applicable requirements in AWS D1.1/D1.1M and AWS D1.4/D1.4M for welding, welding
electrodes, appearance, quality of welds, and methods used in correcting welding work.

1. Protect architectural precast concrete units and bearing pads from damage by field welding or cutting
operations, and provide noncombustible shields as required.

2. Welds not specified shall be continuous fillet welds, using no less than the minimum fillet as specified by
AWS.

3.  Clean weld-affected metal surfaces with chipping hammer followed by brushing, and recoat metal as
follows:

1. Galvanized Metal: Apply a minimum 4.0 mil thick coat of galvanized repair paint to surfaces
according to ASTM A 780/A 780M.
2. Painted Metal: Reprime damaged painted surfaces using same primer applied in shop.

4, Visually inspect welds and remove, reweld, or repair incomplete and defective welds.

E. At bolted connections, use lock washers, tack welding, or other approved means to prevent loosening of nuts
after final adjustment.

1. Where slotted connections are used, verify bolt position and tightness. For sliding connections, properly
secure bolt but allow bolt to move within connection slot.
2. For slip-critical connections, use one of the following methods to assure proper bolt pretension:

1.  Turn-of-Nut: According to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490
Bolts."

2. Calibrated Wrench: According to RCSC's "Specification for Structural Joints Using ASTM A 325 or A
490 Bolts."

3. Twist-off Tension Control Bolt: ASTM F3125/F 3125M, Grade 1852.

4, Direct-Tension Control Bolt: ASTM F3125/F 3125M, Grade 1852.

3. For slip-critical connections, use method and inspection procedure approved by Architect and
coordinated with inspection agency.
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F. Grouting or Dry-Packing Connections and Joints: Grout connections where required or indicated. Retain
flowable grout in place until hard enough to support itself. Alternatively, pack spaces with stiff dry-pack grout
material, tamping until voids are completely filled. Place grout and finish smooth, level, and plumb with
adjacent concrete surfaces. Promptly remove grout material from exposed surfaces before it affects finishes or
hardens. Keep grouted joints damp for not less than 24 hours after initial set.

33 ERECTION TOLERANCES
A.  Erect architectural precast concrete units level, plumb, square, and in alignment, without exceeding the
following noncumulative erection tolerances:
1. Plan Location from Building Grid Datum: Plus or minus 1/2 inch.
2. Plan Location from Centerline of Steel: Plus or minus 1/2 inch.
3.  Top Elevation from Nominal Top Elevation: As follows:
1. Exposed Individual Panel: Plus or minus 1/4 inch.
2. Non-Exposed Individual Panel: Plus or minus 1/2 inch.
3. Exposed Panel Relative to Adjacent Panel: 1/4 inch.
4, Non-Exposed Panel Relative to Adjacent Panel: 1/2 inch.
4.  Support Elevation from Nominal Support Elevation: As follows:
1. Maximum Low: 1/2 inch.
2. Maximum High: 1/4 inch.
5. Maximum Plumb Variation over the Lesser of Height of Structure or 100 Feet: 1 inch.
6. Plumb in Any 10 Feet of Element Height: 1/4 inch.
7. Maximum Jog in Alignment of Matching Edges: 1/4 inch.
8.  Joint Width (Governs over Joint Taper): Plus or minus 1/4 inch.
9.  Maximum Joint Taper: 3/8 inch.
10. Joint Taper in 10 Feet: 1/4 inch.
11. Maximum Jog in Alignment of Matching Faces: 1/4 inch.
12. Differential Bowing or Camber, as Erected, between Adjacent Members of Same Design: 1/4 inch.
13. Opening Height between Spandrels: Plus or minus 1/4 inch.
3.4 FIELD QUALITY CONTROL
A.  Special Inspections: Owner will engage a qualified special inspector to perform special inspections.
1. Special inspections are indicated on Structural Drawings.
2. Special inspections include the following:
1. Erection of loadbearing precast concrete members.
2.
3. Owner's testing agency will report test results promptly and in writing to Contractor and Architect.
B.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections and prepare test

reports.

1. Visually inspect field welds and test according to ASTM E 165 or to ASTM E 709 and ASTM E 1444. High-
strength bolted connections are subject to inspections.

2. Insert other special tests and inspections at underscore below or delete paragraph if not used.

3. Owner's testing agency will report test results promptly and in writing to Contractor and Architect.
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C.  Repair or remove and replace work where tests and inspections indicate that it does not comply with specified
requirements.

D. Additional testing and inspecting, at Contractor's expense, shall be performed to determine compliance of
replaced or additional work with specified requirements.

3.5 REPAIRS

A.  Repair architectural precast concrete units if permitted by Architect. Architect reserves the right to reject
repaired units that do not comply with requirements.

B. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of adjacent
exposed surfaces and show no apparent line of demarcation between original and repaired work, when viewed
in typical daylight illumination from a distance of 20 feet.

C. Touch-up metal anchors, connections, and other items as follows:

1. Galvanized Metal: Prepare and repair damaged galvanized coatings with a minimum of 4.0 mil thick coat
of galvanized repair paint according to ASTM A 780/A 780M.

2. Prime-Painted Metal: Wire brush, clean, and paint damaged components using same primer applied in
shop.

D. Remove and replace damaged architectural precast concrete units when repairs do not comply with
requirements.

3.6 CLEANING

A. Clean surfaces of precast concrete units exposed to view.

B. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and
adjacent materials immediately.

C. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to remove
weld marks, other markings, dirt, and stains.

1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's recommendations.
Protect other work from staining or damage due to cleaning operations.
2. Do not use cleaning materials or processes that could change the appearance of exposed concrete
finishes or damage adjacent materials.
END OF SECTION 03 45 00
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SECTION 04 20 00
UNIT MASONRY ASSEMBLIES

PART 1 - GENERAL

11

A.

1.2

13

14

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions, Standard
Specifications, Proposal Documents, Special Provisions, Supplemental Specifications, Bid Item Manual and other
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Concrete masonry units.

Brick

Mortar and grout.

Steel reinforcing bars.

Masonry joint reinforcement.
Embedded Flashing.

Miscellaneous masonry accessories.

NouswNe

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete" for installing dovetail slots for masonry anchors.

2. Division 05 Section "Structural Steel Framing" for installing anchor sections of adjustable masonry anchors
for connecting to structural-steel frame.

3. Division 07 Section "Sheet Metal Flashing and Trim" for sheet metal flashing and for furnishing

manufactured reglets installed in masonry joints.

DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

PERFORMANCE REQUIREMENTS

Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

1. Determine net-area compressive strength of masonry from average net-area compressive strengths of
masonry units and mortar types (unit-strength method) according to Tablesl and 2 in
ACI 530.1/ASCE 6/TMS 602.

SUBMITTALS

Shop Drawings: For the following:

1. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. Comply with ACI 315,
"Details and Detailing of Concrete Reinforcement."

QUALITY ASSURANCE
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A.

1.7

1.8

Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform
blend within the ranges accepted for these characteristics, from single source from single manufacturer for each
product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed
masonry, from single manufacturer for each cementitious component and from single source or producer for each

aggregate.

Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract
Documents.

DELIVERY, STORAGE, AND HANDLING

Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops
and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious
materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained, and contamination avoided.
Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos. Store
preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in
covered weatherproof dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

PROJECT CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end
of each day's work. Cover partially completed masonry when construction is not in progress.

1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after
building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.
Immediately remove grout, mortar, and soil that come in contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground
and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes,
from mortar droppings.

4, Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and

dirt onto completed masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build
on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with
cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and
higher and will remain so until masonry has dried, but not less than 7 days after completing cleaning.
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Hot-Weather  Requirements: Comply with  hot-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

CONCRETE MASONRY UNITS

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units
unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, movement joints, headers, bonding, and other special
conditions.

Integral Water Repellent: Provide units made with integral water repellent for exterior exposed units and where
indicated.

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not reduce flexural
bond strength. Units made with integral water repellent, when tested according to ASTM E 514 as a wall
assembly made with mortar containing integral water-repellent manufacturer's mortar additive, with test
period extended to 24 hours, shall show no visible water or leaks on the back of test specimen.

CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 3750 psi
(19.3 MPa).

2. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

3. Exposed Faces: Provide color and texture matching the range represented by Architect's sample.

BRICK

Clay Brick: Match existing size, texture and color.

MASONRY LINTELS

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs with reinforcing bars
placed as indicated and filled with coarse grout. Cure precast lintels before handling and installing. Temporarily
support built-in-place lintels until cured.

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C 150, Type | or I, except Type Il may be used for cold-weather construction. Provide natural
color or white cement as required to produce mortar color indicated.

Hydrated Lime: ASTM C 207, Type S.
Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.

Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
2. For joints less than 1/4-inch (6 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-
mm) sieve.

Aggregate for Grout: ASTM C 404.
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2.5

2.6

2.7

2.8

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs, containing integral
water repellent by same manufacturer.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

Interior Walls: Mill- galvanized, carbon steel.

Exterior Walls: Hot-dip galvanized, carbon steel.

Wire Size for Side Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Veneer Ties: 0.187-inch (4.76-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

NounhkwNeE

Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with single pair of side rods.
MISCELLANEOUS ANCHORS

Anchor Bolts: Headed steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with
ASTM A 563 (ASTM A563M) hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with
ASTM A 153/A 153M, Class C; of dimensions indicated.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

1. Load Capacity: Capable of sustaining, without failure, a load equal to six times the load imposed when

installed in unit masonry and four times the load imposed when installed in concrete, as determined by
testing according to ASTM E 488, conducted by a qualified independent testing agency.

2. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 633 or
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 unless otherwise indicated.
3. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2 (A4) stainless-steel

bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).

Control Joint Anchor

1. Restrains lateral movement across control joints while allowing masonry shrinkage.
a. Available products
1) Hohmann & Barnard; Slip-Set Stabilizer
2) Hohmann & Barnard; Corrugated, Veed, control joint anchor
3) Wire-bond; Control Joint Anchor
4) Heckmann Building Products; #351 Corrugated Control Joint Anchor

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with Division 07 Section "Sheet Metal Flashing and Trim."
Solder and Sealants for Sheet Metal Flashings: As specified in Division 07 Section "Sheet Metal Flashing and Trim."
MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent;
of width and thickness indicated; formulated from neoprene urethane or PVC.
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2.9

2.10

Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D 2000,
Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block
and to maintain lateral stability in masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type | (No. 15 asphalt felt).

Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and hold
reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-mm) steel wire, hot-dip galvanized after
fabrication. Provide units designed for number of bars indicated.

MASONRY CLEANERS

Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains,
efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry
surfaces. Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry
units being cleaned.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent
agents, antifreeze compounds, or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime mortar unless otherwise indicated.
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of

weather conditions, to ensure that mortar color is consistent.

Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar
for applications stated unless another type is indicated.

For masonry below grade or in contact with earth, use Type S.

For reinforced masonry, use Type S.

For mortar parge coats, use Type S.

For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-
bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not
indicated, use Type S.

Bl o

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with
Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, paragraph 4.2.2 for specified 28-day compressive strength
of 2500 psi (17.5 MPa).

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to

ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance
of work.
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3.2

33

Verify that foundations are within tolerances specified.
Verify that reinforcing dowels are properly placed.

Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping
connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing equipment, complete
masonry to match the construction immediately adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining
construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before
laying unless wetting of units is specified. Install cut units with cut surfaces and, where possible, cut edges concealed.

Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/194 sg. cm (30 g/30 sq. in.) per
minute when tested per ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.

TOLERANCES

Dimensions and Locations of Elements:

For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or minus 1/4
inch (6 mm).

For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch (12
mm).

For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch (6
mm) in a story height or 1/2 inch (12 mm) total.

Lines and Levels:

Joints:

For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet (6
mm in 3 m), or 1/2 inch (12 mm) maximum.

For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more
than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8
inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control
joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in
6 m), or 1/2 inch (12 mm) maximum.

For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in
20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), or 1/2 inch (12 mm) maximum.

For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), with a
maximum thickness limited to 1/2 inch (12 mm).

For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch (3
mm).

For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) or minus
1/4 inch (6 mm).
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3.5

3.6

4, For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm).
LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate
location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at
corners, jambs, and, where possible, at other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use
units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4-inches (100-
mm). Bond and interlock each course of each wythe at corners. Do not use units with less than nominal 4-inch (100-
mm) horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from those in course below; do not
tooth. When resuming work, clean masonry surfaces that are to receive mortar before laying fresh masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with
masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or
plastic mesh in the joint below and rod mortar or grout into core.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items
unless otherwise indicated.

Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless
otherwise indicated.

MORTAR BEDDING AND JOINTING
Lay hollow CMUs as follows:

With face shells fully bedded in mortar and with head joints of depth equal to bed joints.

With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

With webs fully bedded in mortar in grouted masonry, including starting course on footings.

With entire units, including areas under cells, fully bedded in mortar at starting course on footings where
cells are not grouted.

PONE

Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head
joints and shove into place. Do not deeply furrow bed joints or slush head joints.

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear water.
2. Allow cleaned surfaces to dry before setting.
3. Wet joint surfaces thoroughly before applying mortar.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless
otherwise indicated.

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on
exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches (150 mm).
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3.7

3.8

3.9

3.10

3.11

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuous horizontal wire in the facing wythe.

Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete to comply
with the following:

1. Provide an open space not less than 1/2-inch-wide between masonry and structural steel or concrete unless
otherwise indicated. Keep open space free of mortar and other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 inches (915 mm)

o.c. horizontally.
CONTROL AND EXPANSION JOINTS

General: Install control and expansion joint materials in unit masonry as masonry progresses. Do not allow materials
to span control and expansion joints without provision to allow for in-plane wall or partition movement.

Form control joints in concrete masonry as follows:

1. Install preformed control-joint gaskets designed to fit standard sash block.

If not shown on plans, provide at maximum 25 feet joint-to-joint and at maximum 12 joint-to-corner in locations to
coincide with changes in wall height or thickness, construction joints in foundation, chases or recesses, columns, sides
of wall opening, return angles or reentrant corners, as approved by Architect/Engineer.

LINTELS

Provide masonry lintels where shown and where openings of more than 12 inches (305 mm) for brick-size units and
24 inches (610 mm) for block-size units are shown without structural steel or other supporting lintels.

1. Provide (2) #5 in continuous bond beams immediately above the lintel and below the sill. Extend reinforcing
a minimum of 2'-0" beyond jambs of openings.

Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

FLASHING

Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.
REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry
elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms
sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position
and shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry
their own weight and other loads that may be placed on them during construction.
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B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout
pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including
minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).

3.12 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not
match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence
of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.

Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.

Prepare joints for sealant application, where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears
before tooling joints.
D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.

2. Test cleaning methods on an inconspicuous location approved by the Contracting Officer. Clean part of the
area for comparison purposes. Obtain Contracting Officer’s approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering them with liquid
strippable masking agent or polyethylene film and waterproof masking tape.

4, Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces
thoroughly with clear water.

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on
exposed surfaces.

3.13 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion
of unit masonry work, remove from Project site.

END OF SECTION 04 20 00
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

A.

1.2

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Structural steel.
2. Grout.
DEFINITIONS

Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of Standard Practice for Steel
Buildings and Bridges."

SUBMITTALS

Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size,
length, and type of each weld.

4, Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify pretensioned
and slip-critical high-strength bolted connections.

5. Prepare erection drawings
a. Follow AISC Code of Standard Practice

Mill test reports for structural steel, including chemical and physical properties.
QUALITY ASSURANCE

Fabricator Qualifications:

1. A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-
Certified Plant, Category STD.
2. Certified welders required perform all welding.

Installer Qualifications:
1. Certified welders required perform all welding.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code -
Steel."
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1.6

1.7

Comply with applicable provisions of the following specifications and documents:

1. AISC 303-05. Code of Standard Practice for Steel Buildings and Bridges
2. AISC 360-05. Specification for Structural Steel Buildings
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by
using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from corrosion
and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to
members or supporting structures. Repair or replace damaged materials or structures as directed.

Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 fasteners
and for retesting fasteners after lubrication.

COORDINATION

Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the
Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

Coordinate steel detailing with mechanical equipment.

PART 2 - PRODUCTS

2.1

2.2

2.3

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A 992/A 992 M.

Channels, Angles, M, S-Shapes: ASTM A 36/A 36 M.
Plate and Bar:

1. Unless noted otherwise; ASTM A 36/A 36 M.
2. Selected plates on moment connections; ASTM A529 Gr 50.

Cold-Formed Hollow Structural Sections: ASTM A 1085, structural tubing.

Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.

Steel Castings: ASTM A 216/A 216M, Grade WCB with supplementary requirement S11.

Steel Forgings: ASTM A 668/A 668M.

Welding Electrodes: Comply with AWS requirements.

Crane Runway Beams shall be straightened and fabricated to CMAA requirements and tolerances.

BOLTS, CONNECTORS, AND ANCHORS
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A.

2.4

2.5

Steel Bolts and Nuts: Heavy hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with heavy
hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-
steel washers; all with plain finish.

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), heavy-hex steel structural bolts; ASTM A 563,
Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened
carbon-steel washers; all with plain finish.

Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel;
AWS D1.1/D1.1M, Type B.

Anchor Rods: ASTM F 1554, Grade 55.

Configuration: Straight, headed or tacked nut.

Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.

Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
Finish: Plain.

vk wnN e

Threaded Rods: ASTM A 36/A 36M.

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
3. Finish: Plain.

Clevises and Turnbuckles: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035.
Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.
Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive
and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC's "Code of
Standard Practice for Steel Buildings and Bridges" and AISC 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until structural
steel has been erected.

4, Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.
Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

Cleaning: Clean and prepare steel surfaces according to SSPC-SP 6, "Commercial Blast Cleaning."
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2.6

2.7

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end
welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel
framing members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge holes by
burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

Stainless steel shall be passivated after fabrication to restore non-corrosive properties to prevent corrosion or
staining at welded joints.

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened.

Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.6/D1.6M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Assemble and weld built-up sections by methods that will maintain true alignment of axes without
exceeding tolerances in AISC 303 for mill material.

SHOP PRIMING

Primer: Comply with Section 099113 "Exterior Painting," Section 099123 "Interior Painting," and Section 099600
"High-Performance Coatings."

Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2
inches (50 mm).

Surfaces to be field welded.

Surfaces to be high-strength bolted with slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Galvanized surfaces.

uhwn

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits.
Prepare surfaces according to the following specifications and standards:

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at
rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 mm). Use priming methods
that result in full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change color of
second coat to distinguish it from first.

Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting
System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film thickness of not less
than 1.5 mils (0.038 mm).
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2.8

A.

2.9

2.10

FIELD-APPLIED PAINT FINISH

Field paint all exposed steel in accordance with the architectural finish schedule and “Interior Painting” in Division 9 of
the specifications.

GALVANIZING

Hot-Dip Galvanized Finish: For all exterior steel apply zinc coating by the hot-dip process to structural steel according
to ASTM A 123/A 123M.

1. Complete all fabrication and cleaning before galvanizing.

2. Fill vent and drain holes that will be exposed in the finished Work unless they will function as weep holes,
by plugging with zinc solder and filing off smooth.

3. Galvanize lintels and welded door frames attached to structural-steel frame and located in exterior walls.

SOURCE QUALITY CONTROL

Testing Agency: Engage an independent testing and inspecting agency to perform shop tests and inspections and
prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to
perform tests and inspections.

Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

Bolted Connections: Shop-bolted connections will be tested and inspected according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: In addition to visual inspection, shop-welded connections will be tested and inspected
according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of
incomplete fusion or penetration will not be accepted.

3. Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, shop-welded shear connectors will be tested and inspected according to
requirements in AWS D1.1/D1.1M for stud welding and as follows:

1. Bend tests will be performed if visual inspections reveal either a less-than-continuous 360-degree flash or
welding repairs to any shear connector.
2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear connectors already

tested, according to requirements in AWS D1.1/D1.1M.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods,
bearing plates, and other embedments for compliance with requirements.

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other embedments showing
dimensions, locations, angles, and elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

A.

33

3.4

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb,
and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove
temporary supports when permanent structural steel, connections, and bracing are in place unless otherwise

indicated.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has
attained its design compressive strength.

ERECTION
Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.

Base Bearing and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials and
roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove
wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly finish exposed

surfaces; protect grout and allow to cure. Comply with manufacturer's written installation instructions for
shrinkage-resistant grouts.

Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

Align and adjust various members that form part of complete frame or structure before permanently fastening.

Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members. Perform

necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.

2. Make allowances for difference between temperature at time of erection and mean temperature when
structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection.

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit
bolts.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end
welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

FIELD CONNECTIONS

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications,
weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and
removal of paint on surfaces adjacent to field welds.
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3.5

3.6

2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without
exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent testing and inspecting agency to inspect field welds and high-strength
bolted connections.

Bolted Connections: Bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts."

Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1M.

1. In addition to visual inspection, field welds will be tested and inspected according to AWS D1.1/D1.1M and
the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or
zones of incomplete fusion or penetration will not be accepted.

(o Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in
AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or welding
repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors already tested,

according to requirements in AWS D1.1/D1.1M.
Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
REPAIRS AND PROTECTION

Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with
ASTM A 780.

END OF SECTION 05 12 00
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SECTION 05 21 00

STEEL JOIST FRAMING

PART 1 - GENERAL

11

1.2

13

14

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. K-series steel joists.
2. Joist accessories.
DEFINITIONS

SJI's "Specifications": Steel Joist Institute's "Standard Specifications, Load Tables and Weight Tables for Steel Joists
and Joist Girders."

Special Joists: Steel joists or joist girders requiring modification by manufacturer to support non-uniform, unequal, or
special loading conditions that invalidate load tables in SJI's "Specifications."

ACTION SUBMITTALS

Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.

2. Include joining and anchorage details, bracing, bridging, and joist accessories; splice and connection
locations and details; and attachments to other construction.

QUALITY ASSURANCE

Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with applicable standard
specifications and load tables in SJI's "Specifications."

1. Manufacturer's responsibilities include providing professional engineering services for designing special
joists to comply with performance requirements.

SJI Specifications: Comply with standard specifications in SJI's "Specifications" that are applicable to types of joists
indicated.

Welding Qualifications: Qualify field-welding procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

DELIVERY, STORAGE, AND HANDLING
Deliver, store, and handle joists as recommended in SJI's "Specifications."

Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

PERFORMANCE REQUIREMENTS

Structural Performance: Provide special joists and connections capable of withstanding design loads indicated.

1. Use ASD; data are given at service-load level.
2. Design special joists to withstand design loads with live-load deflections no greater than the following:
a. Roof Joists Vertical deflection:
1) 1/360 of the span for joists supporting gypsum ceiling.
2) 1/240 of the span for all others.

K-SERIES STEEL JOISTS

Manufacture steel joists of type indicated according to "Standard Specifications for Open Web Steel Joists, K-Series"
in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and parallel top chord.

1. Joist Type: K-series steel joists and KCS-type K-series steel joists, as indicated.

Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open Web Steel Joists, K-Series" in SJI's
"Specifications," with steel-angle or -channel members.

Top-Chord Extensions: Extend top chords of joists with SJI's Type S top-chord extensions where indicated, complying
with SJI's "Specifications."

Extended Ends: Extend bearing ends of joists with SlI's Type R extended ends where indicated, complying with SJI's
"Specifications."

Camber joists according to SJI's "Specifications."

Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch
per 12 inches (1:48).

LONG-SPAN STEEL JOISTS

Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-Series and Deep Longspan
Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members; of joist type and
end and top-chord arrangements as indicated.

Camber long-span steel joists according to SJI's "Specifications."

Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch
per 12 inches (1:48).

JOIST GIRDERS

Manufacture joist girders according to "Standard Specifications for Joist Girders" in SJI's "Specifications," with steel-
angle top- and bottom-chord members; with end and top-chord arrangements as indicated.

Camber joist girders according to SJI's "Specifications."

Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch
per 12 inches (1:48).
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2.5

2.6

2.7

2.8

PRIMERS

Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance requirements in SSPC-
Paint 15.

JOIST ACCESSORIES

Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of material, size, and type
required by SJI's "Specifications" for type of joist, chord size, spacing, and span. Furnish additional erection bridging if
required for stability.

Provide horizontal bridging at locations where mechanical equipment or ductwork must pass between joists.

Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to complete joist
assembly.

CLEANING AND SHOP PAINTING

Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories by
power-tool cleaning, SSPC-SP 3.

Do not prime paint joists and accessories to receive sprayed fire-resistive materials.

Apply one coat of shop primer to joists and joist accessories to be primed to provide a continuous, dry paint film not
less than 1 mil (0.025 mm) thick.

1. Comply with Division 9.
FIELD-APPLIED PAINT FINISH

Field paint all exposed steel in accordance with the architectural finish schedule and “Interior Painting” in Division 9 of
the specifications.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine supporting substrates, embedded bearing plates, and abutting structur