
10/15/08 PKG 3 BID SET CAST-IN-PLACE CONCRETE COWPERWOOD 
392-504 SOHA 03 30 00 - 1 BATTELLE 

SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.01 SUMMARY 

A. This Section specifies cast-in place concrete for building structural work, including 
formwork, reinforcement, concrete materials, mix design, placement procedures, finishes, 
welding requirements, and materials and procedures for anchorage to concrete. 

1.02RELATED SECTIONS 

A.Section 01 81 13 – Sustainable Design Requirements 

1.02 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace 
slag, and silica fume. 

1.03 REFERENCES 

A. Washington State Building Code, Current Edition (WSBC). 

B. ACI 301 "Specifications for Structural Concrete for Buildings". 

C. Concrete Reinforcing Steel Institute, "Manual of Standard Practice" (CRSI Manual). 

D. Concrete Reinforcing Steel Institute, "Recommended Practice for Placing Reinforcing 
Bars" (CRSI). 

E. ACI 315 "Manual of Standard Practice for Detailing Reinforced Concrete Structures" and 
CBC 1907A. 

F. ACI 305R, "Recommended Practice for Hot Weather Concreting". 

G. ACI 117, “Standard Specification for Tolerances for Concrete Construction and Materials” 

H. ASTM Standards as referenced. 

I. US Green Building Council (USGBC), www.usgbc.org.  

J. American Welding Society (ASW) D1.4 “Structural Welding Code – Reinforcing Steel” 
and CBC 1903A.4.  

1.04 SUBMITTALS 

A. Product Data:   

1. Curing materials. 

2. Admixtures. 

3. Expansion anchors. 

4. Adhesives for anchorage to concrete. 
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5. Preformed metal joint forms. 

B. Design Mixes:  For each concrete mix.   Include test data. 

C. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, 
prepared according to ACI 315, "Details and Detailing of Concrete Reinforcement."  
Include material, grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, 
and supports of concrete reinforcement.  Include special reinforcement required for 
openings through concrete structures. 

D. For reinforcement to be welded, submit welders certifications and Welding Procedure 
Specifications including Procedure Qualification Records. 

E. Material Certificates:  Signed by manufacturers certifying that each of the following items 
complies with requirements: 

1. Cementitious materials and aggregates. 

2. Steel reinforcement and reinforcement accessories. 

3. Admixtures. 

4. Joint-filler strips. 

5. Repair materials. 

F. Construction and Control Joint Layout 

G. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit MR 5.1 and 5.2, Regional Materials. 

1.05 QUALITY ASSURANCE 

A. All reinforcing steel shall be accompanied by producer's certificates of mill analysis.   

1. Owner's testing laboratory will perform one tensile test and one bend test for 
each 10 tons or fraction thereof of each bar size from each source.  

B. Aggregate tests: 

1. Test aggregates in accordance with ASTM C 131 for compliance with 
requirements of ASTM C 33 (maximum 50% abrasion loss). 

2. Test aggregates in accordance with ASTM C 289 for alkali reactivity. 

C. Owner's Testing Laboratory will perform concrete compression tests and other quality 
control testing and inspection as indicated. 

D. Installer Qualifications:  An experienced installer who has completed concrete Work 
similar in material, design, and extent to that indicated for this Project and whose work 
has resulted in construction with a record of successful in-service performance. 
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E. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products complying with ASTM C 94 requirements for production facilities and 
equipment. 

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

G. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding 
Code--Reinforcing Steel." 

H. Testing and inspection of drilled-in expansion bolts and adhesive anchors shall conform 
to the drawings. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

PART 2  PRODUCTS 

2.01 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, 
true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize 
number of joints. 

1. Exterior-grade plywood panels, suitable for concrete forms, complying with   
DOC PS 1, and as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved 
material.  Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. 

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch in 
diameter in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

F. Preformed Metal Joint forms: 

1. Burke Keyed Kold Joint form. 
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2.02 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed, for reinforcing steel 
to be welded. 

C. Welding Electrodes:  AWS D1.44. 

D. Plain-Steel Wire:  ASTM A 82, as drawn. 

2.03 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast 
concrete or fiber-reinforced concrete 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 or CRSI Class 2 stainless-steel bar 
supports. 

2.04 EXPANSION ANCHORS AND ADHESIVE ANCHORS 

A. Expansion anchors:  Hilti Kwik Bolt TZ, Carbon Steel, or approved equal based on 
allowable values in ICC report. 

B. Adhesive:  Hilti HY-150 or approved equal based on allowable values in ICC report. 

2.05 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I/II. 

1. Fly Ash:  ASTM C 618, Class C or F. 

B. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, and as follows: 

1. Class:  Severe weathering region. 

2. Nominal Maximum Aggregate Size:  3/4 inch. 

C. Water:  Potable and complying with ASTM C 94. 

2.06 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent 
water-soluble chloride ions by mass of cementitious material and to be compatible with 
other admixtures and cementitious materials.  Do not use admixtures containing calcium 
chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

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

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

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

2.07 CURING MATERIALS 

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

B. Water:  Potable. 

C. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

2.08 RELATED MATERIALS 

A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

2.09 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete by the trial mixture method 
or by the field experience method.  

B. Strength: as indicated. 

C. Water/Cement ratio:  0.45 maximum. 

D. Minimum Fly Ash Replacement: 35% 

E. Air Content:  4% maximum. 

F. Do not air entrain concrete for trowel-finished interior floors and suspended slabs.  Do not 
allow entrapped air content to exceed 3 percent. 

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

1. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) 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. 

2.10 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 CONCRETE MIXING 

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

PART 3  EXECUTION 

3.01 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support 
vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 
until concrete structure can support such loads. 
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B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  
Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.  Kerf 
wood inserts for forming keyways, reglets, recesses, and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support 
screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely 
braced to prevent loss of concrete mortar.  Locate temporary openings in forms at 
inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.  Determine sizes and locations from trades providing 
such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment. 

1. Seal edges abutting masonry surfaces with tape or sealants to prevent runoff 
onto masonry. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.02 EMBEDDED ITEMS 

A. 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 bolts, accurately located, to elevations required. 

3.03 REMOVING AND REUSING FORMS 

A. General:  Formwork that does not support weight of concrete may be removed after 
cumulatively curing at not less than 50 deg F for 24 hours after placing concrete provided 
concrete is hard enough to not be damaged by form-removal operations and provided 
curing and protection operations are maintained. 
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B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, 
or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  
Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed 
concrete surfaces unless approved by Architect. 

3.04 VAPOR RETARDERS 

A. Vapor Retarder:  Place, protect, and repair vapor-retarder sheets according to 
ASTM E 1643 and manufacturer's written instructions.  Lap and tape edges and at 
penetrations. 

3.05 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder 
before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials. 

C. 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. 

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

E. Welding of reinforcing steel shall conform to the requirements of AWS D1.4. 

3.06 ANCHORAGE TO CONCRETE 

A. Procedures, drilling bits, installation, and size, depth, and cleanliness of holes shall 
conform to the ICC Report governing the use of the product selected. 

B. Do not damage existing reinforcing when drilling.  If reinforcing steel is encountered, the 
hole shall be abandoned and a new hole drilled.   

3.07 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Crack Control Joints:  Construct in locations indicated on drawings. Place joints no later 
than 12 hours after concrete placement, and as indicated on drawings. 

C. 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. Form from preformed galvanized steel, plastic keyway-section forms, or bulkhead 
forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches 
into concrete. 
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3. Locate joints for beams, 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. 

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

5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with 
walls, near corners, and in concealed locations where possible. 

6. Clean and roughen surface where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

3.08 CONCRETE PLACEMENT 

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

B. Do not add water to concrete during delivery, at Project site, or during placement, unless 
approved by Architect. 

C. Deposit concrete continuously or in 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 specified.  
Deposit concrete to avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner 
to avoid inclined construction joints.  Place each layer while preceding layer is still plastic, 
to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment.  Use 
equipment and procedures for consolidating concrete recommended by 
ACI 309R. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the vibrator.  Place vibrators to rapidly penetrate placed layer 
and at least 6 inches 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 mix 
constituents to segregate. 

E. 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.  Slabs on 
grade shall be placed in checkerboard fashion. 

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. 

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, free of humps or hollows, before excess moisture or 
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bleedwater appears on the surface.  Do not further disturb slab surfaces before 
starting finishing operations. 

F. 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 air temperature has fallen to or is expected to fall below 40 deg F, 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F and not more than 80 deg F at point of 
placement. 

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 mix 
designs. 

G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R 
and as follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
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. Cover steel reinforcement with water-soaked burlap so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  
Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.09 CONCRETE SLABS 

A. Place slabs-on-grade in checkerboard fashion as indicated, with a minimum of one day 
between pours. 

3.10 FINISHING 

A. Form Finish:  For formed concrete surfaces.  This is the as-cast concrete surface as 
obtained with selected form facing material arranged orderly and symmetrically with a 
minimum of seams.  Repair and patch defective areas of exposed finish concrete with all 
fins or other projections completely removed and smoothed. 

1. Related Unformed Surfaces: 

2. At tops of foundations strike-off smooth.  Edge all curbs. 

3. At tops of site walls finish surface and chamfer edges ¾”. 

B. Interior slab finishes: Steel trowel finish, with surface plane tolerance not exceeding 1/8 
inch in 10 feet. 

C. Interior slabs to receive tile: wood float finish. 

D. Exterior slab and ramp finishes:  wood float finish followed by light broom finish. 
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3.11 MISCELLANEOUS CONCRETE ITEMS 

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

B. 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. 

C. 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 of manufacturer furnishing 
machines and equipment. 

3.12 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with 
recommendations in ACI 305R for hot-weather protection during curing. 

B. 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 by one or a combination of the following methods: 

C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces, by one 
or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.  Cover 
concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. 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, and sealed by waterproof tape or adhesive.  
Cure for not less than seven days.  Immediately repair any holes or tears during 
curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 
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4. Do not use curing compound on surfaces to receive other adhered finishes. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months.  Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

C. Install joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  
Overfill joint and trim joint filler flush with top of joint after hardening. 

3.14 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 sieve, using only enough water 
for handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension in solid concrete but not less than 1 inch in 
depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen 
with water, and brush-coat holes and voids with bonding agent.  Fill and compact 
with patching mortar before bonding agent has dried.  Fill form-tie voids with 
patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects affecting small areas on surfaces exposed to view by blending 
white portland cement and standard portland cement so that, when dry, patching 
mortar will match surrounding color.  Patch a test area at inconspicuous locations 
to verify mixture and color match before proceeding with patching.  Compact 
mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by the Engineer. 

D. 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. 

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

2. After concrete has cured at least 14 days, correct high areas by grinding. 
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3. 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. 

4. 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. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut 
out entire area between joints and recast. 

6. Repair defective areas, except random cracks and single holes 1 inch 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 3/4 
inch clearance all around.  Dampen concrete surfaces in contact with patching 
concrete and apply bonding agent.  Mix patching concrete of same materials and 
mix as original concrete except without coarse aggregate.  Place, compact, and 
finish to blend with adjacent finished concrete.  Cure in same manner as adjacent 
concrete. 

7. Repair random cracks and single holes 1 inch 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 
patching mortar and finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

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

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

3.15 FIELD QUALITY CONTROL 

A. Testing Laboratory:  Owner will engage a qualified independent testing and inspecting 
laboratory to sample materials, perform tests, and submit test reports during concrete 
placement in accordance with WSBC Chapter 17.  Sampling and testing for quality 
control may include those specified in this Article. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. 
or fraction thereof of each concrete mix placed each day. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mix, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mix.  Perform 
additional tests when concrete consistency appears to change. 
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3. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each 
composite sample. 

4. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one 
set of four standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of four standard cylinder specimens for each 
composite sample when needed for form stripping. 

5. Compressive-Strength Tests:  ASTM C 39; test one laboratory-cured specimen 
at 7 days and two at 28 days. 

a. Test one field-cured specimens at 7 days and two at 28 days. 

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

C. Strength of each concrete mix 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. 

D. 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 mix proportions and materials, compressive breaking 
strength, and type of break for both 7-and 28-day tests. 

E. Inspection:  Testing laboratory will inspect all concrete placement and will inspect all 
reinforcing and embedded items. 

F. Anchorage to concrete:  Testing laboratory will inspect placement of all expansion 
anchors and adhesive anchors, and will test anchors in accordance with the schedule on 
the drawings. 

END OF SECTION 
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SECTION 04 22 00 

CONCRETE UNIT MASONRY 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Reinforced masonry constructed of concrete masonry units and grout. 

2. Reinforcing steel. 

1.02 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.03 REFERENCES 

A. Washington State Building Code, Current Edition (WSBC). 

B. Building Code Requirements for Masonry Structures, ACI 530-05/ASCE 5-05/TMS 402-
05, (The Masonry Code). 

C. Specification for Masonry Structures, ACI 530.1-05/ASCE 6-05/TMS 602-05, (The 
Masonry Specification). 

D. US Green Building Council (USGBC), www.usgbc.org 

1.04 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops the following net-area compressive strengths (F'm) at 
28 days.  Determine compressive strength of masonry by unit strength method or 
masonry prisms according to WSBC. 

1. Full stresses were used in the design. 

2. For Concrete Unit Masonry: F’m=1500 psi. 

1.05 SUBMITTALS 

A. Product Data:  For each different masonry unit, accessory, and other manufactured 
product specified. 

B. Shop Drawings:  Show fabrication and installation details 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."  
Show elevations of reinforced walls. 

http://www.usgbc.org/
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2. Expansion Joints: Show locations and details. 

C. Qualification Data:  For firms and persons specified in "Quality Assurance" Article. 

D. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results of the following for compliance with requirements indicated: 

1. Each type of masonry unit required. 
a. Include test results, measurements, and calculations establishing net-

area compressive strength of masonry units. 

2. Grout mixes complying with compressive strength requirements of WSBC.  
Include description of type and proportions of grout ingredients, and historic 
strength test data. 

E. Material Certificates:  Signed by manufacturers certifying that each of the following items 
complies with requirements: 

1. Each cement product required for mortar and grout, including name of 
manufacturer, brand, type, and weight slips at time of delivery. 

F. Hot-Weather Procedures:  Detailed description of methods, materials, and equipment to 
be used to comply with hot-weather requirements. 

G. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit MR 5.1 and 5.2, Regional Materials. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C 1093 to conduct the testing indicated, 
as documented according to ASTM E 548. 

B. 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, 
through one source from a single manufacturer for each product required. 

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

D. Preconstruction Testing Service:  Engage a qualified independent testing agency to 
perform the following preconstruction testing: 

1. Concrete Masonry Unit Test:  For each concrete masonry unit indicated, per 
ASTM C 140. 

2. Prism Test (if prism test method is selected):  For each type of wall construction 
indicated, per UBC Standard 21-17. 
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1.07 DELIVERY, STORAGE, AND HANDLING 

A. 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. 

1. Protect Type I concrete masonry units from moisture absorption so that, at the 
time of installation, the moisture content is not more than the maximum allowed 
at the time of delivery. 

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

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 

1.08 PROJECT CONDITIONS 

A. 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 down both sides and hold cover securely 
in place. 

B. 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 
coverings spread 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. 

C. 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 WSBC. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 deg F and above and will remain so until masonry has dried, but not less 
than 7 days after completing cleaning. 

D. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity 
conditions produce excessive evaporation of water from mortar and grout.  Provide 
artificial shade and wind breaks and use cooled materials as required. 

1. When ambient temperature exceeds 100 deg F, or 90 deg F with a wind velocity 
greater than 8 mph, do not spread mortar beds more than 48 inches ahead of 
masonry.  Set masonry units within one minute of spreading mortar. 
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PART 2 - PRODUCTS 

2.01 CONCRETE MASONRY UNITS 

A. General:  Provide single or double open-end bond beam units for fully grouted 
construction. 

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

2. Provide square-edged units for outside corners, unless indicated as bullnose. 

B. Concrete Masonry Units:  ASTM C 90 and as follows: 

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 1900 psi. 

2. Weight Classification:  Lightweight. 

3. Size (Width):  As indicated. 
a. Actual width is 3/8 inch less than nominal width. 

4. Exposed Faces:  Standard 

2.02 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.   

B. Hydrated Lime:  UBC Standard 21-13, Type S. 

C. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch thick, use 
aggregate graded with 100 percent passing the No. 16 sieve. 

D. Aggregate for Grout:  ASTM C 404. 

E. Admixture for grout:  Sika “Grout-Aid”, Orca GA213R-Grout Aid or equal. 

F. Water:  Potable. 

2.03 REINFORCING STEEL 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M; ASTM A 616/A 616M, including 
Supplement 1; or ASTM A 617/A 617M, Grade 60. 

2.04 MASONRY CLEANERS 

A. Job-Mixed Detergent Solution:  Solution of 1/2-cup dry measure tetrasodium 
polyphosphate and 1/2-cup dry measure laundry detergent dissolved in 1 gal. of water. 

B. 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 
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approved for intended use by cleaner manufacturer and manufacturer of masonry units 
being cleaned. 

2.05 MORTAR AND GROUT MIXES 

A. 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. Add cold-weather admixture (if used) at the same rate for all mortar, regardless 
of weather conditions, to ensure that mortar color is consistent. 

B. Mortar for Unit Masonry:  Comply WSBC, Proportion Specification, Type S. 

C. Grout for Unit Masonry:   

1. Grout shall be coarse grout in accordance with ASTM C 479. Grout shall be 
ready-mix with a minimum compressive strength of 2000 psi if the unit strength 
method is used for verification of F’m.   

2. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143. 

3. All grout shall contain the specified admixture. 

2.06 SOURCE QUALITY CONTROL 

A. Engage a qualified independent testing agency to perform source quality-control testing 
indicated below: 

1. Retesting of materials failing to meet specified requirements shall be done at 
Contractor's expense. 

B. Concrete Masonry Unit Tests:  For each type of concrete masonry unit indicated, units 
shall be tested according to ASTM C 140. 

2.07 ACCESSORIES 

A. Expansion joint material:  Flanged neoprene control joint, manufactured to fit in standard 
sash block groove. 

B. Sealant:  Division 7. 

C. See Section 04 05 23 – Masonry Accessories for joint reinforcement to secure ties for 
brick masonry veneer. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

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

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

2. Verify that foundations are within tolerances specified. 

3. Verify that reinforcing dowels are properly placed. 

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

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

3.02 INSTALLATION, GENERAL 

A. Thickness:  Build walls and other masonry construction to the full thickness shown.   

B. Install joint reinforcement for ties for brick veneer as indicated. 

C. Build chases and recesses to accommodate items specified in this Section and in other 
Sections of the Specifications. 

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

E. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut 
units as required to provide a continuous pattern and to fit adjoining construction.  Where 
possible, use full-size units without cutting.  Allow units cut with water-cooled saws to dry 
before placing, unless wetting of units is specified.  Install cut units with cut surfaces and, 
where possible, cut edges concealed. 

F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors 
and textures. 

1. Mix units from several pallets or cubes as they are placed. 

3.03 CONSTRUCTION TOLERANCES 

A. Comply with tolerances in The Masonry Specification and the following: 

B. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 feet, nor 
1/2 inch maximum. 

C. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet, nor 1/2 inch maximum. 
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D. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do 
not vary from level by more than 1/4 inch in 20 feet, nor 1/2 inch maximum. 

E. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary from bed-joint 
thickness of adjacent courses by more than 1/8 inch. 

F. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 
1/8 inch. 

3.04 LAYING MASONRY WALLS 

A. 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. 

B. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; 
do not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 

1. One-half running bond with vertical joint in each course centered on units in 
courses above and below. 

C. Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-
half running bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay 
masonry units lightly if required, and remove loose masonry units and mortar before 
laying fresh masonry. 

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

E. Fill space between hollow-metal frames and masonry solidly with mortar, unless 
otherwise indicated. 

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

3.05 MORTAR BEDDING AND JOINTING 

A. Lay hollow masonry units as follows: 

1. With full mortar coverage on horizontal and vertical face shells. 

2. Bed webs in mortar in starting course on footings and in all courses of piers, 
columns, and pilasters, and where adjacent to cells or cavities to be filled with 
grout. 

3. Maintain joint thicknesses indicated, except for minor variations required to 
maintain bond alignment.  If not indicated, lay walls with 1/4- to 3/8-inch- thick 
joints. 

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than the 
joint thickness, unless otherwise indicated. 
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C. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other 
than paint), unless otherwise indicated. 

3.06 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joints in unit masonry where indicated.  Build-in 
related items as masonry progresses.  Do not form a continuous span through movement 
joints unless provisions are made to prevent in-plane restraint of wall or partition 
movement. 

B. Form control joints in concrete masonry as follows: 

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

3.07 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 24 inches are 
shown without structural steel or other supporting lintels. 

1. Provide built-in-place masonry lintels.  Use specially formed bond beam units 
with reinforcing bars placed as indicated and filled with coarse grout.    
Temporarily support built-in-place lintels until cured. 

3.08 FLASHING, WEEP HOLES, AND VENTS 

A. General:  Install embedded flashing where indicated. 

3.09 REINFORCED UNIT MASONRY INSTALLATION 

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

1. Construct formwork to conform to shape, line, and dimensions shown.  Make it 
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 temporary loads that 
may be placed on them during construction. 

B. Placing Reinforcement:  Comply with requirements of the WSBC. 

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained 
sufficient strength to resist grout pressure. 

1. Comply with requirements of WSBC for cleanouts and for grout placement, 
including minimum grout space and maximum pour height. 

2. Reconsolidate grout after initial waiting period. 
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3.10 FIELD QUALITY CONTROL 

A. Owner will engage a qualified independent testing agency to perform field quality-control 
testing indicated below. 

1. Retesting of materials failing to meet specified requirements shall be done at 
Contractor's expense. 

B. Testing Frequency:  Tests and Evaluations listed in this Article will be performed during 
construction for each 5000 sq. ft. of wall area or portion thereof. 

C. Grout will be sampled and tested for compressive strength per ASTM C1019.. 

D. Concrete Masonry Unit Tests:  For each type of concrete masonry unit indicated, units 
will be tested according to ASTM C 140. 

E. Prism-Test Method (if prism testing is used to verify F’m).:  For each type of wall 
construction indicated, masonry prisms will be tested ASTM C 1314, and as follows: 

1. Prepare 1 set of prisms for testing at 7 days and 1 set for testing at 28 days. 

3.11 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. 

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 sample wall panel; leave one-half of panel uncleaned 
for comparison purposes.  Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry. 

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

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

3.12 MASONRY WASTE DISPOSAL 

A. Recycling:  Unless otherwise indicated, excess masonry materials are Contractor's 
property.  At completion of unit masonry work, remove from Project site. 
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B. Disposal as Fill Material:  Dispose of clean masonry waste, including broken masonry 
units, waste mortar, and excess or soil-contaminated sand, by crushing and mixing with 
fill material as fill is placed. 

1. Crush masonry waste to less than 4 inches in each dimension. 

C. Excess Masonry Waste:  Remove excess, clean masonry waste that cannot be used as 
fill, as described above, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 
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SECTION 05 12 00 

STRUCTURAL STEEL 

PART 1  GENERAL 

1.01 SUMMARY 

A. This Section includes structural steel, and miscellaneous plates, shapes and bars,.  

B. The seismic-load resisting system (SLRS) consists of Special Concentric Braced Frames.  
Elements of the system include columns, beams, braces, gusset plates and collectors.  
There are no Demand Critical Welds   Protected Zones include the center one-quarter of 
the brae length, and the zone adjacent to each connection equal to the brace depth in the 
plane of buckling.  

1.02 REFERENCES 

A. Washington State Building Code, (WSBC), Current Edition. 

B. AISC 341: Seismic Provisions for Structural Steel Buildings. 

C. AISC Code of Standard Practice for Steel Buildings and Bridges, and Specifications for 
the Design, Fabrication, and Erection of Structural Steel for Buildings, Ninth Edition. 

D. American Welding Society, Structural Welding Code - Steel (AWS D1.1). 

E. Steel Structures Painting Council, Painting Manual (SSPC). 

F. US Green Building Council (USGBC), www.usgbc.org. 

1.03 SUBMITTALS 

A. Provide all submittals as required by Appendix Q of AISC 341. 

B. Product Data: 

1. Welding electrodes.  Include all operating parameters. 

C. Shop Drawings detailing fabrication of structural steel components. 

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

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

3. Include Welding Procedure Specifications for all welds. Provide Procedure 
Qualification Records for Welding Procedure Specifications that are not 
prequalified in accordance with AWS D1.1. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts.  Identify high-strength bolted slip-critical, direct-tension, or tensioned 
shear/bearing connections. 

D. Mill test reports signed by manufacturers certifying that their products, including the 
following, comply with requirements. 

http://www.usgbc.org/
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1. Structural steel, including chemical and physical properties. 

2. Bolts, nuts, and washers, including mechanical properties and chemical analysis. 

E. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit MR 5.1 and 5.2, Regional Materials. 

3. Credit EQ 4.2, Low Emitting Materials, Paints. 

1.04 QUALITY ASSURANCE 

A. Provide submittals and quality control inspections and reports as required by Appendix Q 
of AISC 341 for the SLRS. 

B. Installer Qualifications:  Engage an experienced Installer who has completed structural 
steel work similar in material, design, and extent to that indicated for this Project and with 
a record of successful in-service performance. 

C. Fabricator Qualifications:  Engage a firm experienced in fabricating structural steel similar 
to that indicated for this Project and with a record of successful in-service performance, 
as well as sufficient production capacity to fabricate structural steel without delaying the 
Work. 

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and 
Plastic Design." 

2. ASTM A 6 "Specification for General Requirements for Rolled Steel Plates, 
Shapes, Sheet Piling, and Bars for Structural Use." 

3. Research Council on Structural Connections' (RCSC) "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts." 

E. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 
Code--Steel." 

1. Present evidence that each welder has satisfactorily passed AWS qualification 
tests for welding processes involved and, if pertinent, has undergone 
recertification. 

2. Welding Procedure Specifications shall be provided for all welds.   

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver structural steel to Project site in such quantities and at such times to ensure 
continuity of installation. 

B. Store materials to permit easy access for inspection and identification.  Keep steel 
members off ground by using pallets, platforms, or other supports.  Protect steel 
members and packaged materials from erosion and deterioration. 



10/15/08 PKG 3 BID SET STRUCTURAL STEEL COWPERWOOD 
392-504 SOHA 05 12 00 - 3 BATTELLE 

1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that 
become dry or rusty before use. 

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

1.06 SEQUENCING 

A. Supply anchorage items to be embedded in or attached to other construction without 
delaying the Work.  Provide setting diagrams, templates, instructions, and directions, as 
required, for installation. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Structural Wide Flange Steel Shapes:   

1. Carbon Steel:  ASTM A 992 

B. Channels, angles, other shapes, plates and bars:  ASTM A36. 

C. Cold-Formed Structural Steel Tubing:  ASTM A 500, Grade B. 

D. Anchor Rods, Bolts, Nuts, and Washers:  As follows: 

1. Threaded Rods:  ASTM A 36, or ASTM A193 Grade B7.. 

2. Headed Bolts:  ASTM A 307, Grade A; carbon-steel, hex-head bolts; and carbon-
steel nuts. 

3. Anchor Bolts:  ASTM F1554, Grade 105. 

4. Washers:  ASTM A 36. 

E. Non High-Strength Bolts, Nuts, and Washers:  ASTM A 307, Grade A; carbon-steel, hex-
head bolts; carbon-steel nuts; and flat, unhardened steel washers. 

1. Finish:  Plain, uncoated. 

F. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel 
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers. 

1. Finish:  Plain, uncoated. 

2. Direct-Tension Indicators:  ASTM F 959, Type 325. 

a. Finish:  Plain, uncoated. 

G. Welding Electrodes:  70 ksi.  Comply with AWS requirements.  Filler metals used in the 
SLRS shall be capable of providing a minimum Charpy V-notch toughness of 20 ft-lb at –
20 degrees F. 

2.02 GROUT 

A. Cement Grout:  Any commercial non-shrink non-metallic grout, with a minimum 28 day 
compressive strength of 6000 psi when mixed and placed in the flowable condition. 
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2.03 FABRICATION 

A. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate 
structural steel according to AISC specifications referenced in this Section and in Shop 
Drawings. 

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

2. Mark and match-mark materials for field assembly. 

3. Fabricate for delivery a sequence that will expedite erection and minimize field 
handling of structural steel. 

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

1. Plane thermally cut edges to be welded. 

C. Finishing:  Accurately mill ends of columns and other members transmitting loads in 
bearing. 

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

1. Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame-cut holes 
or enlarge holes by burning.  Drill holes in bearing plates. 

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

E. Shop prime all members except those to be embedded in concrete or covered with 
fireproofing.  Minimum coating thickness 2 mils. 

2.04 SHOP CONNECTIONS 

A. Shop install and tighten non high-strength bolts, except where high-strength bolts are 
indicated. 

B. Shop install and tighten high-strength bolts according to RCSC's "Specification for 
Structural Joints using ASTM A 325 or A 490 Bolts." 

1. Bolts:  ASTM A 325 high-strength bolts, unless otherwise indicated. 

2. Bolts shall be tightened to full pretension unless indicated otherwise. 

3. Faying surfaces for high-strength bolted connections in the SLRS shall meet the 
requirements for slip-critical connections. 

C. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of 
welds, and methods used in correcting welding work. 

1. Welding shall be performed only in accordance with approved written Welding 
Procedure Specifications. 

2. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances.  Prevent surface bleeding of back-side welding on exposed steel 
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surfaces.  Grind smooth exposed fillet welds 1/2 inch and larger.  Grind flush butt 
welds.  Dress exposed welds. 

2.05 SOURCE QUALITY CONTROL 

A. Testing and inspection of structural steel shall be in accordance with WSCBC Chapter 17 
and ASIC 341.  Owner's testing laboratory will perform the following tests and 
inspections. 

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

C. All welds will be visually inspected. 

D. All welds that are part of the SLRS shall be inspected by the Contractor’s quality control 
inspector in accordance with AISC 341, Appendix Q.  The Owner’s quality assurance 
laboratory will perform QA tasks in accordance with Appendix Q. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Before erection proceeds, and with the steel erector present, verify elevations of concrete 
and masonry bearing surfaces and locations of anchorages for compliance with 
requirements. 

B. Do not proceed with erection until unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. 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. 

3.03 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC specifications referenced in this Section. 

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

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

2. Tighten anchor bolts after supported members have been positioned and 
plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with 
edge of base or bearing plate prior to packing with grout. 

3. Pack grout solidly between bearing surfaces and plates so no voids remain.  
Finish exposed surfaces, protect installed materials, and allow to cure. 

a. Comply with manufacturer's instructions for proprietary grout materials. 

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

D. Align and adjust various members forming part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that 
will be in permanent contact.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Establish required leveling and plumbing measurements on mean operating 
temperature of structure.  Make allowances for difference between temperature 
at time of erection and mean temperature at which structure will be when 
completed and in service. 

E. Splice members only where indicated. 

F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with 
plug welds; and grind smooth at exposed surfaces. 

G. Do not use thermal cutting during erection. 

3.04 FIELD CONNECTIONS 

A. Install and tighten non high-strength bolts, except where high-strength bolts are indicated. 

B. Install and tighten high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts." 

1. Bolts:  ASTM A 325 high-strength bolts, unless otherwise indicated.  Bolts shall 
be tightened to full pretension unless indicated otherwise. 

2. Faying surfaces for high-strength bolted connections in the SLRS shall meet the 
requirements for slip-critical connections. 

C. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of 
welds, and methods used in correcting welding work. 

1. Comply with AISC specifications referenced in this Section for bearing, adequacy 
of temporary connections, alignment, and removal of paint on surfaces adjacent 
to field welds. 

2. Assemble and weld built-up sections by methods that will maintain true alignment 
of axes without warp. 

3.05 FIELD QUALITY CONTROL 

A. Testing and inspection of structural steel shall be in accordance with WSBC Chapter 17 
and ASIC 341.  Owner's testing laboratory will perform the following tests and 
inspections. 

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

C. All welds will be visually inspected. 
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D. All welds that are part of the SLRS shall be inspected by the Contractor’s quality control 
inspector in accordance with AISC 341, Appendix Q.  The Owner’s quality assurance 
laboratory will perform QA tasks in accordance with Appendix Q. 

END OF SECTION 
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SECTION 05 21 00 

STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes design, fabrication, and installation of K-series and LH series steel 
joists for roof framing. 

1.02 DEFINITIONS 

A. SJI "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and 
Weight Tables for Steel Joists and Joist Girders." 

B. Special Joists:  Steel joists or joist girders requiring modification by manufacturer to 
support axial, non-uniform, unequal, or special loading conditions that invalidate load 
tables in SJI's "Specifications." 

1.03 REFERENCES 

A. US Green Building Council (USGBC), www.usgbc.org 

1.04 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Design and manufacture joists in accordance with SJI 
Specifications to with stand the loads indicated, including loads from mechanical, 
electrical, and architectural components 

1. Design and provide special joists and connections as required, to withstand 
special design loads indicated.  The Contractor’s attention is directed to the 
requirement that joists in some locations shall be designed and detailed as 
collectors. 

1.05 SUBMITTALS 

A. Product Data:  For each type of joist, accessory, and product indicated. 

B. Shop Drawings:  Show layout, designation, number, type, location, and spacings of joists.  
Include joining and anchorage details, bracing, bridging, joist accessories; splice and 
connection locations and details; and attachments to other construction. 

C. Comprehensive engineering analysis of special joists signed and sealed by the qualified 
professional engineer responsible for its preparation. 

D. Welding Procedure Specifications and welders’ qualification records.   

E. Manufacturer Certificates:  Signed by manufacturers certifying that joists comply with 
requirements. 

F. Mill Certificates:  Signed by bolt manufacturers certifying that bolts comply with 
requirements. 

G. Qualification Data:  For manufacturer and the professional engineer. 

H. Research/Evaluation Reports:  For joists. 

http://www.usgbc.org/
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I. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit EQ 4. Low Emitting Materials, Paints. 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer certified by SJI to manufacture joists 
complying with applicable standard specifications and load tables of SJI "Specifications." 

1. Manufacturer's responsibilities include providing professional engineering 
services for designing special joists to comply with performance requirements. 

B. SJI Specifications:  Comply with standard specifications in SJI's "Specifications" that are 
applicable to types of joists indicated. 

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

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, 
and handling. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Steel:  Comply with SJI's "Specifications" for web and steel-angle chord members. 

B. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-
head bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel 
washers. 

1. Finish:  Plain, uncoated. 

C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel 
structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 (hardened 
carbon-steel washers. 

1. Finish:  Plain, uncoated. 

D. Welding Electrodes:  Comply with AWS standards. 

2.02 PRIMERS 

A. Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with 
performance requirements in SSPC-Paint 15. 
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2.03 K-SERIES AND LH-SERIES STEEL JOISTS 

A. 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 as indicated 

2. Joist Type:  LH-series steel joists as indicated 

B. Comply with AWS requirements and procedures for shop welding, appearance, quality of 
welds, and methods used in correcting welding work. 

C. Top-Chord Extensions:  Extend top chords of joists with SJI's Type S top-chord 
extensions where indicated, complying with SJI's "Specifications." 

D. Extended Ends:  Extend bearing ends of joists with SJI's Type R extended ends where 
indicated, complying with SJI's "Specifications." 

E. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes 
if joist slope exceeds 1/4 inch per 12 inches. 

2.04 JOIST ACCESSORIES 

A. Bridging:  Schematically indicated.  Detail and fabricate according to SJI's 
"Specifications." Furnish additional erection bridging if required for stability. 

B. Supply ceiling extensions, either extended bottom-chord elements or a separate 
extension unit of enough strength to support ceiling construction.  Extend ends to within 
1/2 inch of finished wall surface, unless otherwise indicated. 

C. Supply miscellaneous accessories, including splice plates and bolts required by joist 
manufacturer to complete joist installation. 

2.05 CLEANING AND SHOP PAINTING 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated 
joists and accessories by hand-tool cleaning. 

B. Apply 1 coat of shop primer to joists and joist accessories to be primed to provide a 
continuous, dry paint film not less than 1 mil thick. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural 
framing for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

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

3.02 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 
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B. Install joists and accessories plumb, square, and true to line; securely fasten to 
supporting construction according to SJI's "Specifications," joist manufacturer's written 
recommendations, and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 

2. Space, adjust, and align joists accurately in location before permanently 
fastening. 

3. Install temporary bracing and erection bridging, connections, and anchors to 
ensure that joists are stabilized during construction. 

4. Delay rigidly connecting bottom-chord extensions to columns or supports until 
dead loads have been applied. 

C. Field weld joists to supporting steel.  Coordinate welding sequence and procedure with 
placement of joists.  Comply with AWS requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

D. Install and connect bridging concurrently with joist erection, before construction loads are 
applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or 
beams. 

3.03 FIELD QUALITY CONTROL 

A. Testing Laboratory:  Owner will engage a qualified independent testing and inspecting 
laboratory to inspect field welds and bolted connections and to perform field tests and 
inspections and prepare test and inspection reports. 

B. Field welds will be visually inspected according to AWS D1.1/D1.1M. 

C. Bolted connections will be visually inspected. 

D. High-strength, field-bolted connections will be tested and verified according to procedures 
in RCSC's "Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts." 

E. Correct deficiencies in Work that test and inspection reports have indicated are not in 
compliance with specified requirements. 

F. Additional testing will be performed to determine compliance of corrected Work with 
specified requirements. 

3.04 REPAIRS AND PROTECTION 

A. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists abutting structural 
steel, and accessories. 

1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2, or power-tool 
cleaning, SSPC-SP 3. 

2. Apply a compatible primer of same type as shop primer used on adjacent 
surfaces. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and installer, that ensure that joists and accessories are without damage or deterioration 
at time of Substantial Completion. 
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END OF SECTION 05 21 00 



10/15/08 PKG 3 BID SET STEEL DECK COWPERWOOD 
392-504 SOHA 05 31 00 - 1 BATTELLE 

SECTION 05 31 00 

STEEL DECK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes the following: 

1. Steel floor and roof deck. 

1.02 REFERENCES 

A. US Green Building Council (USGBC), www.usgbc.org 

1.03 SUBMITTALS 

A. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing 
channels, pans, deck openings, special jointing, accessories, and attachments to other 
construction. 

B. Welding Procedure Specifications. 

C. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit MR 5.1 and 5.2, Regional Materials. 

1.04 QUALITY ASSURANCE 

A. Comply with the material, workmanship, and inspection requirements of the Washington 
State Building Code, Current Edition (WSBC). 

B. Testing and Inspection Service: Owner will employ a qualified independent testing 
laboratory to inspect all welding of deck. 

1. Schedule and coordinate all inspections. Notify the inspector at least 48 hours 
prior to performing any work requiring the inspector’s presence.  Provide access 
to the work, cause the work to remain exposed for inspection, pay all costs 
associated with uncovering work that has been covered without inspection. 

C. Installer Qualifications:  An experienced installer who has completed steel deck similar in 
material, design, and extent to that indicated for this Project and whose work has resulted 
in construction with a record of successful in-service performance. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel," (for shear connectors) and AWS D1.3, "Structural Welding Code--Sheet 
Steel" (for deck.) 

E. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical 
to those steel deck units tested for fire resistance per ASTM E 119 by a testing and 
inspection agency acceptable to authorities having jurisdiction. 

http://www.usgbc.org/
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1. Steel deck units shall be identified with appropriate markings of applicable testing 
and inspecting agency. 

F. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's 
"Specification for the Design of Cold-Formed Steel Structural Members. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 
waterproof covering and ventilate to avoid condensation. 

PART 2 - PRODUCTS 

2.01 DECK 

A. Steel Floor and Roof Deck:  Fabricate panels, with integrally embossed or raised pattern 
ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for 
Composite Steel Floor Deck," in SDI Publication No. 29, the minimum section properties 
indicated, and the following: 

1. Steel Sheet: ASTM A653/653M, Structural Steel (SS), Grade 33. 

2. Profile Depth: As indicated. 

3. Design Uncoated-Steel Thickness:  As indicated on drawings. 

2.02 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

C. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 
33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and 
finish as deck; of profile indicated or required for application. 

D. Steel Sheet Accessories:  Steel sheet, of same material, finish, and thickness as deck, 
unless otherwise indicated. 

E. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of 
same material and finish as deck, and of thickness and profile indicated. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same 
material, finish, and thickness as deck, unless otherwise indicated. 

G. Shear Connectors:  ASTM A 108, Grades 1010 through 1020 headed stud type, cold-
finished carbon steel, AWS D1.1, Type B, with arc shields. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance. 
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3.02 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and 
commentary in SDI Publication No. 29, manufacturer's written instructions, and 
requirements in this Section. 

B. Locate decking bundles to prevent overloading of supporting members. 

C. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened.  Do not 
stretch or contract side-lap interlocks. 

D. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection. 

E. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to decking. 

F. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of decking, and support of other work. 

G. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

3.03 FLOOR AND ROOF DECK INSTALLATION 

A. Weld Diameter:  As indicated. 

1. Weld Spacing:  Space and locate welds as indicated. 

B. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 2 
inches, with end joints as follows: 

1. End Joints: Lapped or butted at Contractor's option. 

C. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations, unless otherwise indicated. 

D. Floor Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to 
deck, according to SDI recommendations, to provide tight-fitting closures at open ends of 
ribs and sides of decking.  Weld cover plates at changes in direction of floor deck panels, 
unless otherwise indicated. 

3.04 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing laboratory to perform field 
quality-control testing. 

B. Field welds will be subject to inspection. 

C. Testing laboratory will report test results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected work with specified requirements. 
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3.05 REPAIRS AND PROTECTION 

A. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both 
surfaces of prime-painted deck immediately after installation, and apply repair paint. 

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 
surfaces of deck exposed to view. 

B. Provide final protection and maintain conditions to ensure that steel deck is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 
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SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes the following: 

1. Exterior load-bearing (wind load) walls supporting masonry panels and other 
finish systems. 

1.02 REFERENCES 

A. Washington State Building Code, Current Edition (WSBC). 

B. US Green Building Council (USGBC), www.usgbc.org. 

1.03 DEFINITIONS 

A. Minimum Uncoated Steel Thickness:  Minimum uncoated thickness of cold-formed 
framing delivered to the Project site shall be not less than 95 percent of the thickness 
used in the cold-formed framing design.  Lesser thicknesses shall be permitted at bends 
due to cold forming. 

B. Producer:  Entity that produces steel sheet coil fabricated into cold-formed members. 

1.04 SUBMITTALS 

A. Product Data:  For each type of cold-formed metal framing product and accessory 
indicated. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed 
metal framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners.  Show reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
Work. 

C. Mill certificates signed by steel sheet producer indicating steel sheet complies with 
requirements. 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

F. Product Test Reports:  From a qualified testing agency indicating that each of the 
following complies with requirements, based on comprehensive testing of current 
products: 

1. Expansion anchors. 

2. Power-actuated anchors. 

3. Mechanical fasteners. 

http://www.usgbc.org/
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4. Miscellaneous structural clips and accessories. 

G. Research/Evaluation Reports:  Evidence of cold-formed metal framing's compliance with 
WSBC. 

H. LEED Certification product data as specified in Division 1, Section 01 81 13 – 
Sustainable Design Requirements.  Complete the Material Buyout Form for the following 
LEED Credits: 

1. Credit MR 4.1 and 4.2, Recycled Content. 

2. Credit MR 5.1 and 5.2, Regional Materials. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed cold-formed metal 
framing similar in material, design, and extent to that indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

C. Fire-Test-Response Characteristics:  Where metal framing is part of a fire-resistance-
rated assembly, provide framing identical to that of assemblies tested for fire resistance 
per ASTM E 119 by a testing and inspecting agency acceptable to authorities having 
jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by GA File Numbers in GA-600, "Fire 
Resistance Design Manual," or by design designations from UL's "Fire 
Resistance Directory" or from the listings of another testing and inspecting 
agency. 

D. AISI Specifications:  Comply with AISI's "Specification for the Design of Cold-Formed 
Steel Structural Members" [or "Load and Resistance Factor Design Specification for 
Cold-Formed Steel Structural Members" and the following] for calculating structural 
characteristics of cold-formed metal framing. 

1. CCFSS Technical Bulletin:  "AISI Specification Provisions for Screw 
Connections." 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling. 

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to 
avoid condensation. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Steel Sheet:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as 
follows: 

1. Grade:  33 for minimum uncoated steel thickness of 0.0428 inch and less; 50, 
Class 1 or 2 for minimum uncoated steel thickness of 0.0538 inch and greater. 
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2. Coating:  G60. 

2.02 WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness:  As indicated. 

2. Flange Width:  As indicated. 

3. Section Properties:  As indicated. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness:  Match steel studs. 

2. Flange Width:  as indicated.  

2.03 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories of the same material and finish used for framing 
members, with a minimum yield strength of 33,000 psi. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Strap bracing, thickness as indicated. 

2. Supplementary framing. 

3. Bracing, bridging, and solid blocking. 

4. Web stiffeners. 

5. End clips. 

6. Foundation clips. 

7. Gusset plates. 

8. Stud kickers, knee braces, and girts. 

9. Backer plates. 

2.04 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123. 

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel bolts and carbon-steel 
nuts; and flat, hardened-steel washers. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to 
sustain, without failure, a load equal to 5 times design load, as determined by testing per 
ASTM E 488 conducted by a qualified independent testing agency. 
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D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a 
load equal to 10 times design load, as determined by testing per ASTM E 1190 
conducted by a qualified independent testing agency. 

E. Mechanical Fasteners:  Corrosion-resistant-coated, self-drilling, self-threading steel drill 
screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard 
elsewhere. 

F. Welding Electrodes:  Comply with AWS standards. 

2.05 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  SSPC-Paint 20 or DOD-P-21035. 

2.06 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to manufacturer's written 
recommendations and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed metal framing members by welding or screwing as indicated.  
Comply with AWS D1.3 requirements and procedures for welding, appearance 
and quality of welds, and methods used in correcting welding work. 

a. Comply with AWS D1.3 requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting 
welding work. 

b. Locate mechanical fasteners as indicated, with screw penetrating joined 
members by not less than three exposed screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 
fastening, as indicated. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch 
from plan location.  Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum 
out-of-square tolerance of 1/8 inch. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance.  
Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, 
supplementary framing, or tracks to structural members indicated to receive sprayed fire-
resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials as 
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that are required to obtain fire-resistance rating indicated.  
Protect remaining fire-resistive materials from damage. 

3.03 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed metal framing according to ASTM C 1007, unless more stringent 
requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Bolt or weld wall panels at horizontal and vertical junctures to produce flush, 
even, true-to-line joints with maximum variation in plane and true position 
between fabricated panels not exceeding 1/16 inch. 

D. Install cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to manufacturer's written 
recommendations and requirements in this Section. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed metal framing members by welding or screw fastening, as 
standard with fabricator.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting 
welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, 
with screw penetrating joined members by not less than three exposed 
screw threads. 

E. Install framing members in one-piece lengths, unless splice connections are indicated for 
track or tension members. 

F. Install temporary bracing and supports to secure framing and support loads comparable 
in intensity to those for which structure was designed.  Maintain braces and supports in 
place, undisturbed, until entire integrated supporting structure has been completed and 
permanent connections to framing are secured. 
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G. Do not bridge building expansion and control joints with cold-formed metal framing.  
Independently frame both sides of joints. 

H. Install insulation in built-up exterior framing members, such as headers, sills, boxed 
joists, and multiple studs at openings, that are inaccessible on completion of framing 
work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
standard punched openings. 

J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.04 LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 
anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space 
studs as indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Install horizontal bridging in wall studs, spaced in rows indicated but not more than 54 
inches apart.  Fasten at each stud intersection. 

1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and 
stable curtain-wall-framing system. 

3.05 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing laboratory to perform field 
quality-control testing. 

B. Field and shop welds will be subject to inspection and testing. 

C. Testing laboratory will report test results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace Work that does not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected Work with specified requirements. 

3.06 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated 
and installed cold-formed metal framing with galvanized repair paint according to 
ASTM A 780 and manufacturer's written instructions. 
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B. Touchup Painting:  Wire brush, clean, and paint scarred areas, welds, and rust spots on 
fabricated and installed prime-painted, cold-formed metal framing.  Paint framing 
surfaces with same type of shop paint used on adjacent surfaces. 

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and installer, that ensure cold-formed metal framing is without damage or deterioration at 
time of Substantial Completion. 

END OF SECTION 
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