
C03300: FOOTINGS/ SLAB ON GRADE

PART 1 - GENERAL

1.1 SUMMARY
A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design,

placement procedures, and finishes.

1.2 SUBMITTALS
A. Product Data:  For each type of product indicated.

B. Design Mixtures:  For each concrete mixture.

C. Shop Drawings:  For steel reinforcement.
D. Material: test reports & certificates.

1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies

with ASTM C 94/C 94M requirements for production facilities and equipment.
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

B. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5.

C. Preinstallation Conference:  Conduct conference at Project site.

PART 2 - PRODUCTS (C03000)

2.1 FORM-FACING MATERIALS

A. Wood Form Materials:  At the discretion of the contractor.

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel wire into flat sheets.

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars
and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete

according to CRSI's "Manual of Standard Practice."

2.3 CONCRETE MATERIALS

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

1. Portland Cement:  ASTM C 150, Type I or II, unless otherwise noted.

B. Normal-Weight Aggregates:  ASTM C 33, graded, 3/4-inch (19-mm) nominal maximum coarse-aggregate size.
C. Water:  ASTM C 94/C 94M and potable.

D. Air-Entraining Admixture:  ASTM C 260.
E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that

will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium

chloride or admixtures containing calcium chloride.
1. Retarding Admixture:  ASTM C 494/C 494M, Type B.

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

2.4 VAPOR RETARDERS

A. Plastic Vapor Barrier:  6 mil polyethylene film.

2.5 CURING MATERIALS
A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq.

yd. (305 g/sq. m) when dry.

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

D. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A

2.6 RELATED MATERIALS
A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.

2.7 CONCRETE MIXTURES
A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture

or field test data, or both, according to ACI 301.
B. Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength for footings and slab on grade:  3000 psi at 28 days; all other locations, use 4000

psi, unless noted otherwise.
2. Slump Limit:  1 inch (25 mm) - 4 inches (100 mm), 8" (200 mm) if a plasticizer is used.

3. Air Content:  3 - 6 percent for all exterior concrete.

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C
1116, and furnish batch ticket information.

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

minutes.

PART 3 - EXECUTION

3.1 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 structure can support such loads.
B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position

indicated, within tolerance limits of ACI 117.
C. Chamfer exterior corners and edges of permanently exposed concrete.

3.2 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.

3.3 VAPOR RETARDERS

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 and manufacturer's

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

3.4 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.

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

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

approved by Architect.
C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as

indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of

1/8 inch (3.2 mm).  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks

on concrete surfaces.
2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed

blades.  Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action will not tear, abrade, or otherwise
damage surface and before concrete develops random contraction cracks.

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

3.6 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 the project site or during placement unless approved by the architect

/ engineer.

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be
placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed

continuously, provide construction joints as indicated.  Deposit concrete to avoid segregation.
1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

D. Cold-Weather Placement:  Comply with ACI 306.1.

E. Hot-Weather Placement:  Comply with ACI 301.

3.7 FINISHING FORMED SURFACES

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired

and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and

symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other

projections that exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces exposed to public view.

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed

surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface

treatment of formed surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for

concrete surfaces.  Do not wet concrete surfaces.

B. Wood Float Finish:  Areas scheduled to receive quarry or ceramic tile are to be finished to a slightly gritty surface

texture with straight continuous strokes with a stiff bristle push broom. do not steel trowel any areas to receive tile.

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

3.9 CONCRETE PROTECTING 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 ACI 301 for hot-weather protection during curing.

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions

cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply

according to manufacturer's written instructions after placing, screeding, and bull floating or darbying concrete, but

before float finishing.

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.

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 (300 mm), 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.

3. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 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.  Repeat process 24 hours later and apply a second coat.  Maintain continuity of coating

and repair damage during curing period

3.10 CONCRETE SURFACE REPAIRS

A. Allow Owner to inspect concrete surfaces immediately upon removal of forms.

B. Defective Concrete:  Repair and patch defective areas when approved by Owner.

C. Repair or replacement of defective concrete will be determined by the Owner.

D. Do not patch, fill, touch-up, repair or replace exposed concrete except upon express direction of Owner for each

individual area.

E. Honeycomb or embedded debris in concrete is not acceptable. Notify owner upon discovery.

3.11 FIELD QUALITY CONTROL

A. Testing and Inspecting:  Owner will engage a qualified independent testing and inspecting agency to perform field

tests and inspections and prepare test reports.

1. Testing Services:  Tests shall be performed according to ACI 301.

END OF SECTION C03300

C05000: STRUCTURAL AND MISCELLANEOUS STEEL

A: STRUCTURAL STEEL

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes structural steel and grout.

1.2 DEFINITIONS

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

Buildings and Bridges."

1. All structural steel work shall conform to the AISC Manual of Steel Construction Thirteenth Edition “Allowable Stress

Design”.

1.3 PERFORMANCE REQUIREMENTS

A. Connections:  Provide details of simple shear connections required by the Contract Documents to be selected or

completed by structural-steel fabricator to withstand loads indicated and comply with other information and restrictions

indicated.

1. Select and complete connections using schematic details indicated and AISC 360.

2. Use ASD; data are given at service-load level.

B. Moment Connections:  Type FR, fully restrained.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  Show fabrication of structural-steel components.

1. Submit Shop Drawings confirming that the connections have been designed in accordance with the AISC Codes

specified.  The Shop Drawings shall include complete details and schedules for fabrication and assembly of structural

steel members.  Reproduction of structural drawings for shop drawings is not permitted.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer, fabricator, and testing agency.

B. Welding certificates.

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

D. Source quality-control reports.

1.6 QUALITY ASSURANCE

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification Program and is

designated an AISC-Certified Plant, Category STD.

B. Installer Qualifications:  5 years experience with projects of similar complexity.

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

Steel."

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

1. AISC 303.

2. AISC 360.

3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PART 2 - PRODUCTS (C05120)

2.1 STRUCTURAL-STEEL MATERIALS

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

B. Channels, Angles, M , S-Shapes:  ASTM A 36/A 36M.

C. Plate and Bar:  ASTM A 36/A 36M.

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.

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

F. Welding Electrodes:  Comply with AWS requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade

C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with plain finish.

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490, Type 1, heavy-hex steel structural bolts or tension-control,

bolt-nut-washer assemblies with splined ends; ASTM A 563, Grade DH, (ASTM A 563M, Class 10S) heavy-hex

carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers with plain finish.

1. Direct-Tension Indicators:  ASTM F 959, Type 490, compressible-washer type with plain finish.

C. Headed Anchor Rods:  ASTM F 1554, Grade 55, weldable, straight.

1. Finish:  Plain.

2. Embed 12 Bolt diameters of 12” minimum.
D. Threaded Rods:  ASTM A.

1. Finish:  Plain.

2. Embed 12 Bold diameters or 12” minimum.

2.3 PRIMER

A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various

Sources Using Small-Scale Environmental Chambers."

B. Primer:  SSPC-Paint 25, Type II, zinc oxide, alkyd, linseed oil primer.

C. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79

and compatible with topcoat.

2.4 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout,

noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

2.5 FABRICATION

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of

Standard Practice for Steel Buildings and Bridges" and AISC 360.

B. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic

end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions

(Do not use single fin plate).

2.6 SHOP CONNECTIONS

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using

ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type:  Snug tightened.

2. Minimum diameter of bolts shall be ¾”, maximum diameter shall be 1 1/8” unless noted otherwise on drawings.

3. Provide at least (2) two bolts per connection.

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications,

weld quality, and methods used in correcting welding work.

2.7 SHOP PRIMING

A. Shop prime steel surfaces except the following:

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

mm).

2. Surfaces to be field welded.

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

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux

deposits.  Prepare surfaces according to the following specifications and standards:

1. SSPC-SP 2, "Hand Tool Cleaning."

2. SSPC-SP 3, "Power Tool Cleaning."

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at

rate recommended by SSPC to provide a minimum dry film thickness of 2.5 mils (0.063 mm).  Use priming methods

that result in full coverage of joints, corners, edges, and exposed surfaces.

2.8 SOURCE QUALITY CONTROL

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to perform shop tests and

inspections and prepare test reports.

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

tests and inspections.

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

C. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's "Specification for

Structural Joints Using ASTM A 325 or A 490 Bolts."

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and inspected

according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection:  ASTM E 165.

2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of

incomplete fusion or penetration will not be accepted.

3. Ultrasonic Inspection:  ASTM E 164.

4. Radiographic Inspection:  ASTM E 94.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods,

bearing plates, and other embedments for compliance with requirements.

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

3.2 ERECTION

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

B. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and

roughen surfaces prior to setting plates.  Clean bottom surface of plates.

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

2. Weld plate washers to top of baseplate.

3. Snug-tighten typical base plate anchor rods, Pretension anchor rods in moment frames after supported members

have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate

before packing with grout.

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

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

grouts.

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

Bridges."

3.3 FIELD CONNECTIONS

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM

A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type:  Snug tightened.

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications,

weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of

paint on surfaces adjacent to field welds.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and

high-strength bolted connections.

B. Bolted Connections:  Bolted connections will be tested and inspected according to RCSC's "Specification for

Structural Joints Using ASTM A 325 or A 490 Bolts."

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

1. In addition to visual inspection, field welds will be tested and inspected according to AWS D1.1/D1.1M and the

following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection:  ASTM E 165.

b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of

incomplete fusion or penetration will not be accepted.

c. Ultrasonic Inspection:  ASTM E 164.

d. Radiographic Inspection:  ASTM E 94.

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

END OF SECTION C05000A

Information contained on this drawing and in all digital files
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