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CLH ENGINEERING, INC.

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section specifies cast-in place concrete, including formwork, reinforcing, mix design,
placement procedures, and finishes.

B. Cast-in-place concrete includes the following:
1. Foundations and footings.
2. Slabs-on-grade.
3. Equipment pads and bases.

C. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 2 Section "Portland Cement Concrete Paving" for concrete paving and walks.

1.3 SUBMITTALS

A.

General: Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

Product data for proprietary materials and items, including reinforcement and forming
accessories, admixtures, patching compounds, waterstops, joint systems, curing compounds,
dry-shake finish materials, and others if requested by Engineer.

Shop drawings for reinforcement detailing fabricating, bending, and placing concrete
reinforcement. Comply with ACI SP-66 (88), BACI Detailing manual," showing bar schedules,
stirrup spacing, bent bar diagrams, and arrangement of concrete reinforcement. Include special
reinforcing required for openings through concrete structures.

Shop drawings for formwork indicating fabrication and erection of forms for specific finished
concrete surfaces. Show form construction including jointing, special form joints or reveals,
location and pattern of form tie placement, and other items that affect exposed concrete
visually.
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1. Architect's review is for general architectural applications and features only. Designing
formwork for structural stability and efficiency is Contractor's responsibility.

Samples of materials as requested by Engineer, including names, sources, and descriptions, as
follows:

1. Color finishes.

2. Normal weight aggregates.
3. Reglets.

4, Waterstops.

5.

Vapor retarder/barrier.

Laboratory test reports for concrete materials and mix design test.

Material certificates in lieu of material laboratory test reports when permitted by Architect.
Material certificates shall be signed by manufacturer and Contractor, certifying that each
material item complies with or exceeds specified requirements. Provide certification from

admixture manufacturers that chloride content complies with specification requirements.

Minutes of preinstallation conference.

1.4 QUALITY ASSURANCE

A.

Codes and Standards: Comply with provisions of the following codes, specifications, and
standards, except where more stringent requirements are shown or specified:

1. American Concrete Institute (ACI) 301, "Specifications for Structural Concrete for
Buildings."

2. ACI 318, "Building Code Requirements for Reinforced Concrete."

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

Concrete Testing Service: Owner to engage an independent testing laboratoryacceptable to
Engineer to perform material evaluation tests and to design concrete mixes.

Materials and installed work may require testing and retesting at any time during progress of
Work. Tests, including retesting of rejected materials for installed Work, shall be done at
Contractor's expense.

Mockup: Cast mockup of size indicated or as required to demonstrate typical joints, form tie
spacing, and proposed surface finish, texture, and color. Maintain sample panel exposed to view
for duration of Project, after Architect's acceptance of visual qualities.

1. Demolish mockup and remove from site when directed by Architect.

Preinstallation Conference: Conduct conference at Project site to comply with requirements of
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Division 1 Section "Project Meetings" and the following:

1. At least 35 days prior to submitting design mixes, conduct a meeting to review detailed
requirements for preparing concrete design mixes and to determine procedures for
satisfactory concrete operations. Review requirements for submittals, status of
coordinating work, and availability of materials. Establish preliminary work progress
schedule and procedures for materials inspection, testing, and certifications. Require
representatives of each entity directly concerned with cast-in-place concrete to attend
conference, including, but not limited to, the following:

Contractor's superintendent.

Agency responsible for concrete design mixes.
Agency responsible for field quality control.
Ready-mix concrete producer.

Concrete subcontractor.

Primary admixture manufacturers.

mooop oo

PART 2 - PRODUCTS

2.1 FORM MATERIALS

A.

Forms for Exposed Finish Concrete: Plywood, metal, metal-framed plywood faced, or other
acceptable panel-type materials to provide continuous, straight, smooth, exposed surfaces.
Furnish in largest practicable sizes to minimize number of joints and to conform to joint system
shown on drawings.

1. Use overlaid plywood complying with U.S. Product Standard PS-1 "A-C or B-B High Density
Overlaid Concrete Form," Class I.

2. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) Plywood,"
Class |, Exterior Grade or better, mill-oiled and edge-sealed, with each piece bearing
legible inspection trademark.

Forms for Unexposed Finish Concrete: Plywood, lumber, metal, or another acceptable material.
Provide lumber dressed on at least two edges and one side for tight fit.

Form Release Agent: Provide commercial formulation form release agent with a maximum of
350 mg/I volatile organic compounds (VOCs) that will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties
designed to prevent form deflection and to prevent spalling of concrete upon removal. Provide
units that will leave no metal closer than 1-1/2 inches to the plane of the exposed concrete
surface.

1. Provide ties that, when removed, will leave holes not larger than 1inch in diameterin the
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concrete surface.

2.2 REINFORCING MATERIALS

A.

Reinforcing Bars: ASTM A 615, Grade 40 for No. 3 bars, Grade 60 for No. 4 bars and larger,
deformed.

Steel Wire: ASTM A 82, plain, cold-drawn steel.

Welded Wire Fabric: ASTM A 185, welded steel wire fabric.

Deformed-Steel Welded Wire Fabric: ASTM A 497.

Supports for Reinforcement: Bolsters, chairs, ACI approved precast concrete block

supports,spacers, and other devices for spacing, supporting, and fastening reinforcing bars and
welded wire fabric in place. Use wire bar-type supports complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.
2. For exposed-to-view concrete surfaces where legs of supports are in contact with forms,

provide supports with legs that are protected by plastic (CRSI, Class 1) or stainless steel
(CRSI, Class 2).

2.3 CONCRETE MATERIALS

A.

Portland Cement: ASTM C 150, Type I.

1. Use one brand of cement throughout Project unless otherwise acceptable to Engineer of
Record.

Normal-Weight Aggregates: ASTM C 33 and as specified. Provide aggregates from a single
source for exposed concrete.

1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling.

2. Local aggregates not complying with ASTM C 33 that have been shown to produce
concrete of adequate strength and durability by special tests or actual service may be
used when acceptable to Engineer.

Lightweight Aggregates: ASTM C 330.
1. Nominal maximum aggregate size: & inch.
Water: Potable.

Admixtures, General: Provide concrete admixtures that contain not more than 0.1 percent
chloride ions.
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F. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Air-Tite, Cormix Construction Chemicals.
b. Air-Mix or Perma-Air, Euclid Chemical Co.
(o Darex AEA or Daravair, W.R. Grace & Co.
d. MB-VR or Micro-Air, Master Builders, Inc.
e. Sealtight AEA, W.R. Meadows, Inc.
f. Sika AER, Sika Corp.

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

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Chemtard, ChemMasters Corp.
b. PSI N, Cormix Construction Chemicals.
C. Eucon WR-75, Euclid Chemical Co.
d. WRDA, W.R. Grace & Co.
e. Pozzolith Normal or Polyheed, Master Builders, Inc.
f. Metco W.R., Metalcrete Industries.
g. Prokrete-N, Prokrete Industries.
h. Plastocrete 161, Sika Corp.

H. High-Range Water-Reducing Admixture: ASTM C 494, Type F or Type G.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

Super P, Anti-Hydro Co., Inc.

Cormix 200, Cormix Construction Chemicals.
Eucon 37, Euclid Chemical Co.

WRDA 19 or Daracem, W.R. Grace & Co.
Rheobuild or Polyheed, Master Builders, Inc.
Superslump, Metalcrete Industries.

PSPL, Prokrete Industries.

Sikament 300, Sika Corp.

Sm o o0 Ty

l. Water-Reducing, Accelerating Admixture: ASTM C 494, Type E.
1. Available Products: Subject to compliance with requirements, products that may be
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incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

Q-Set, Conspec Marketing & Manufacturing Co.
Lubricon NCA, Cormix Construction Chemicals.
Accelguard 80, Euclid Chemical Co.

Daraset, W.R. Grace & Co.

Pozzutec 20, Master Builders, Inc.

Accel-Set, Metalcrete Industries.

"m0 oo oW

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

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. PSI-R Plus, Cormix Construction Chemicals.
b. Eucon Retarder 75, Euclid Chemical Co.
c. Daratard-17, W.R. Grace & Co.
d. Pozzolith R, Master Builders, Inc.
e. Protard, Prokrete Industries.
f. Plastiment, Sika Corporation.

2.4 RELATED MATERIALS

A.

Reglets: Where sheet flashing or bituminous membranes are terminated in reglets, provide
reglets of not less than 0.0217-inch-thick (26-gage) galvanized sheet steel. Fill reglet or cover
face opening to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized sheet steel, not less than 0.0336 inch thick (22 gage)
with bent tab anchors. Fill slot with temporary filler or cover face opening to prevent intrusion
of concrete or debris.

Waterstops: Provide flat, dumbbell-type or centerbulb-type waterstops at construction joints
and other joints as indicated. Size to suit joints.

Rubber Waterstops: Corps of Engineers CRD-C 513.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated in the Work include, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products of one of the
following:

a. The Burke Co.
b. Progress Unlimited.
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c. Williams Products, Inc.
E. Polyvinyl Chloride Waterstops: Corps of Engineers CRD-C 572.
1. Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated in the Work include, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products of one of the
following:
a. The Burke Co.
b. Greenstreak Plastic Products Co.
c. W.R. Meadows, Inc.
d. Progress Unlimited.
e. Schlegel Corp.
f. Vinylex Corp.
F. Sand Cushion: Clean, manufactured or natural sand.
G. Vapor Retarder: Provide vapor retarder that is resistant to deterioration when tested according

to ASTM E 154, as follows:
1. Polyethylene sheet not less than 6 mils thick.

H. Nonslip Aggregate Finish: Provide fused aluminum oxide granules or crushed emery as the
abrasive aggregate for a nonslip finish, with emery aggregate containing not less than 50 percent
aluminum oxide and not less than 25 percent ferric oxide. Use material that is factory-graded,
packaged, rustproof, nonglazing, and unaffected by freezing, moisture, and cleaning materials.

l. Absorptive Cover: Burlap cloth made from jute or kenaf, weighing approximately 9 oz. per sq.
yd., complying with AASHTO M 182, Class 2.

J. Moisture-Retaining Cover: One of the following, complying with ASTM C 171.

1. Waterproof paper.
2. Polyethylene film.
3. Polyethylene-coated burlap.

K. Liquid Membrane-Forming Curing Compound: Liquid-type membrane-forming curing compound
complying with ASTM C 309, Type |, Class A. Moisture loss not more than 0.55 kg/sq. meter
when applied at 200 sq. ft./gal.

1. Provide material that has a maximum volatile organic compound (VOC) rating of 350 mg
per liter.

2. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:

3. Products: Subject to compliance with requirements, provide one of the following:
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A-H 3 Way Sealer, Anti-Hydro Co., Inc.
Spartan-Cote, The Burke Co.

Conspec #1, Conspec Marketing & Mfg. Co.
Sealco 309, Cormix Construction Chemicals.
Day-Chem Cure and Seal, Dayton Superior Corp.
Eucocure, Euclid Chemical Co.

Horn Clear Seal, A.C. Horn, Inc.

L&M Cure R, L&M Construction Chemicals, Inc.
Masterkure, Master Builders, Inc.

CS-309, W.R. Meadows, Inc.

Seal N Kure, Metalcrete Industries.
Kure-N-Seal, Sonneborn-Chemrex.

Stontop CS2, Stonhard, Inc.

L. Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type |, Class B.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

TSm0 o0 T

Highseal, Conspec Marketing and Mfg. Co.

Sealco - VOC, Cormix Construction Chemicals.

Safe Cure and Seal, Dayton Superior Corp.
Agua-Cure, Euclid Chemical Co.

Dress & Seal WB, L&M Construction Chemicals, Inc.
Masterkure 100W, Master Builders, Inc.
Vocomp-20, W.R. Meadows, Inc.

Metcure, Metalcrete Industries.

Stontop CS1, Stonhard, Inc.

M.  Evaporation Control: Monomolecular film-forming compound applied to exposed concrete slab
surfaces for temporary protection from rapid moisture loss.

3 Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
4 Products: Subject to compliance with requirements, provide one of the following:
a. Aquafilm, Conspec Marketing and Mfg. Co.
b. Eucobar, Euclid Chemical Co.
C. E-Con, L&M Construction Chemicals, Inc.
d. Confilm, Master Builders, Inc.
e. Waterhold, Metalcrete Industries.

N. Bonding Agent: Polyvinyl acetate or acrylic base.
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5 Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
6 Products: Subject to compliance with requirements, provide one of the following:

a. Polyvinyl Acetate (Interior Only):
1 Superior Concrete Bonder, Dayton Superior Corp.
2 Euco Weld, Euclid Chemical Co.
3 Weld-Crete, Larsen Products Corp.
4 Everweld, L&M Construction Chemicals, Inc.
5 Herculox, Metalcrete Industries.
6 Ready Bond, Symons Corp.

b. Acrylic or Styrene Butadiene:
7 Acrylic Bondcrete, The Burke Co.
8 Strongbond, Conspec Marketing and Mfg. Co.
9 Day-Chem Ad Bond, Dayton Superior Corp.
10 SBR Latex, Euclid Chemical Co.
11 Daraweld C, W.R. Grace & Co.
12 Hornweld, A.C. Horn, Inc.
13 Everbond, L&M Construction Chemicals, Inc.
14  Acryl-Set, Master Builders Inc.
15 Intralok, W.R. Meadows, Inc.
16  Acrylpave, Metalcrete Industries.
17 Sonocrete, Sonneborn-Chemrex.
18 Stonlock LB2, Stonhard, Inc.
19 Strong Bond, Symons Corp.

0. Epoxy Adhesive: ASTM C 881, two-component material suitable for use on dry or damp surfaces.

Provide material type, grade, and class to suit Project requirements.

7

Available Products: Subject to compliance with requirements, products that may be
incorporated in the Work include, but are not limited to, the following:
Products: Subject to compliance with requirements, provide one of the following:

Burke Epoxy M.V., The Burke Co.

Spec-Bond 100, Conspec Marketing and Mfg. Co.
Resi-Bond (J-58), Dayton Superior.

Euco Epoxy System #452 or #620, Euclid Chemical Co.
Epoxtite Binder 2390, A.C. Horn, Inc.

Epabond, L&M Construction Chemicals, Inc.
Concresive Standard Liquid, Master Builders, Inc.
Rezi-Weld 1000, W.R. Meadows, Inc.

Metco Hi-Mod Epoxy, Metalcrete Industries.
Sikadur 32 Hi-Mod, Sika Corp.

Stonset LV5, Stonhard, Inc.
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l. R-600 Series, Symons Corp.

2.5 PROPORTIONING AND DESIGNING MIXES

A.

Prepare design mixes for each type and strength of concrete by either laboratory trial batch or
field experience methods as specified in ACI 301. For the trial batch method, use anindependent
testing agency acceptable to Engineer for preparing and reporting proposed mix designs.

9 Do not use the same testing agency for field quality control testing.
10  Use of fly ash or calcium chloride will not be permitted in concrete, unless noted
otherwise.

Submit written reports to Architect of each proposed mix for each class of concrete at least 15
days prior to start of Work. Do not begin concrete production until proposed mix designs have
been reviewed by Engineer.

Design mixes to provide normal weight concrete with the following properties as indicated on
drawings and schedules:

11 3000-psi, 28-day compressive strength; water-cement ratio, 0.58 maximum
(non-air-entrained), 0.46 maximum (air-entrained). For slabs on grade, grade beam,
loading docks & ramps.

12 2500-psi, 28-day compressive strength; water-cement ratio, 0.67 maximum
(non-air-entrained), 0.54 maximum (air-entrained). For miscellaneous sidewalks and curbs
not otherwise called out to have a higher strength.

Water-Cement Ratio: Provide concrete for following conditions with maximum water-cement
(W/C) ratios as follows:

13 Subjected to freezing and thawing: W/C 0.45.

Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as
follows:

14 Ramps, slabs, and sloping surfaces: Not more than 3 inches.

15 Reinforced foundation systems: Not less than 1 inch and not more than 5 inches.

16  Concrete containing high-range water-reducing admixture (superplasticizer): Not more
than 8 inches after adding admixture to site-verified 2-to-3-inch slump concrete.

17  Other concrete: Not more than 4 inches.

Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when
characteristics of materials, job conditions, weather, test results, or other circumstances
warrant, as accepted by Engineer. Laboratory test data for revised mix design and strength
results must be submitted to and accepted by Architect before using in Work.

2.6 ADMIXTURES
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Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) in
concrete, as required, for placement and workability.

Use accelerating admixture in concrete slabs placed at ambient temperatures below 50 deg F (10
deg C).

Use high-range water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs, architectural concrete, parking structure slabs, concrete required to be watertight, and
concrete with water-cement ratios below 0.50.

Use admixtures for water reduction and set accelerating or retarding in strict compliance with
manufacturer's directions.

2.7 CONCRETE MIXING

A

Job-Site Mixing: Mix concrete materials in appropriate drum-type batch machine mixer. For
mixers of 1 cu. yd. or smaller capacity, continue mixing at least 1-1/2 minutes, but not more than
5 minutes after ingredients are in mixer, before any part of batch is released. For mixers of
capacity larger than 1 cu. yd., increase minimum 1-1/2 minutes of mixing time by 15 seconds for
each additional cu. yd.

18 Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of water
introduced.

Ready-Mixed Concrete: Comply with requirements of ASTM C 94, and as specified.
19  When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce

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

PART 3 - EXECUTION

3.1 GENERAL

A.

Coordinate the installation of joint materials, vapor retarder/barrier, and other related materials
with placement of forms and reinforcing steel.

3.2 FORMS
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A. General: Design, erect, support, brace, and maintain formwork to support vertical, lateral, static,
and dynamic loads that might be applied until concrete structure can support such loads.
Construct formwork so concrete members and structures are of correct size, shape, alignment,
elevation, and position. Maintain formwork construction tolerances and surface irregularities
complying with the following ACI 347 limits:

20  Provide Class A tolerances for concrete surfaces exposed to view.
21 Provide Class C tolerances for other concrete surfaces.

B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain accurate alighment,
location, grades, level, and plumb work in finished structures. Provide for openings, offsets,
sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, blocking, screeds,
bulkheads, anchorages and inserts, and other features required in the Work. Use selected
materials to obtain required finishes. Solidly butt joints and provide backup at joints to prevent
cement paste from leaking.

C. Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.
Provide top forms for inclined surfaces where slope is too steep to place concrete with bottom
forms only. Kerf wood inserts for forming keyways, reglets, recesses, and the like for easy
removal.

D. Provide temporary openings for clean-outs and inspections where interior area of formwork is
inaccessible before and during concrete placement. Securely brace temporary openings and set
tightly to forms to prevent losing concrete mortar. Locate temporary openings in forms at
inconspicuous locations.

E. Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber chamfer
strips fabricated to produce uniform smooth lines and tight edge joints.

F. Provisions for Other Trades: Provide openings in concrete formwork to accommodate work of
other trades. Determine size and location of openings, recesses, and chases from trades
providing such items. Accurately place and securely support items built into forms.

G. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete.
Remove chips, wood, sawdust, dirt, or other debris just before placing concrete. Retighten forms
and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper
alignment.

3.3 VAPOR RETARDER/BARRIER INSTALLATION

A. General: Place vapor retarder/barrier sheeting in position with longest dimension parallel with
direction of pour.

B. Lap joints 6 inches and seal with manufacturer's recommended mastic or pressure-sensitive
tape.
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3.4 PLACING REINFORCEMENT

3.5

A.

General: Comply with Concrete Reinforcing Steel Institute's recommended practice for "Placing
Reinforcing Bars," for details and methods of reinforcement placement and supports and as
specified.

22 Avoiding cutting or puncturing vapor retarder/barrier during reinforcement placement
and concreting operations. Repair damages before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that reduce or
destroy bond with concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as approved by
Engineer.

Place reinforcement to maintain minimum coverages as indicated for concrete protection.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement operations. Set wire ties so ends are directed into concrete, not toward
exposed concrete surfaces.

Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one full
mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in
either direction.

JOINTS

A.

Construction Joints: Locate and install construction joints so they do not impair strength or
appearance of the structure, as acceptable to Architect.

Provide keyways at least 1-1/2 inches deep in construction joints in walls and slabs and between
walls and footings. Bulkheads designed and accepted for this purpose may be used for slabs.

Place construction joints perpendicular to main reinforcement. Continue reinforcement across
construction joints except as indicated otherwise. Do not continue reinforcement through sides
of strip placements.

Use bonding agent on existing concrete surfaces that will be joined with fresh concrete.

Waterstops: Provide waterstops in construction joints as indicated. Install waterstops to form
continuous diaphragm in each joint. Support and protect exposed waterstops during progress of
Work. Field-fabricate joints in waterstops according to manufacturer's printed instructions.

Isolation Joints in Slabs-on-Grade: Construct isolation joints in slabs-on-grade at points of
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contact between slabs-on-grade and vertical surfaces, such as column pedestals, foundation
walls, grade beams, and other locations, as indicated.

23 Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."

Contraction (Control) Joints in Slabs-on-Grade: Construct contraction joints in slabs-on-grade to
form panels of patterns as shown. Use saw cuts 1/8 inch wide by one-fourth of slab depth or
inserts 1/4 inch wide by one-fourth of slab depth, unless otherwise indicated.

24 Form contraction joints by inserting premolded plastic, hardboard, or fiberboard strip into
fresh concrete until top surface of strip is flush with slab surface. Tool slab edges round
on each side of insert. After concrete has cured, remove inserts and clean groove of loose
debris.

25  Contraction joints in unexposed floor slabs may be formed by saw cuts as soon as possible
after slab finishing as may be safely done without dislodging aggregate.

26  If joint pattern is not shown, provide joints not exceeding 15 feet in either direction and
located to conform to bay spacing wherever possible (at column centerlines, half bays,
third bays).

27  Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."

3.6 INSTALLING EMBEDDED ITEMS

A.

General: Set and build into formwork anchorage devices and other embedded items required for
other work that is attached to or supported by cast-in-place concrete. Use setting drawings,
diagrams, instructions, and directions provided by suppliers of items to be attached.

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

Install dovetail anchor slots in concrete structures as indicated on drawings.
Forms for Slabs: Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve

required elevations and contours in finished surfaces. Provide and secure units to support
screed strips using strike-off templates or compacting-type screeds.

3.7 PREPARING FORM SURFACES

A.

General: Coat contact surfaces of forms with an approved, nonresidual, low-VOC, form-coating
compound before placing reinforcement.

Do not allow excess form-coating material to accumulate in forms or come into contact with
in-place concrete surfaces against which fresh concrete will be placed. Apply according to
manufacturer's instructions.
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28  Coat steel forms with a nonstaining, rust-preventative material. Rust-stained steel
formwork is not acceptable.

3.8 CONCRETE PLACEMENT

A.

Inspection: Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or cast in. Notify other trades to permit installation of their
work.

General: Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and Placing
Concrete," and as specified.

Deposit concrete continuously or in layers of such thickness that no new concrete will be placed
on concrete that has hardened sufficiently to cause seams or planes of weakness. If a section
cannot be placed continuously, provide construction joints as specified. Deposit concrete to
avoid segregation at its final location.

Placing Concrete in Forms: Deposit concrete in forms in horizontal layers no deeper than 24
inches and in a manner to avoid inclined construction joints. Where placement consists of
several layers, place each layer while preceding layer is still plastic to avoid cold joints.

29  Consolidate placed concrete by mechanical vibrating equipment supplemented by
hand-spading, rodding, or tamping. Use equipment and procedures for consolidation of
concrete complying with ACI 309.

30 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
machine. 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
set. 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 to segregate.

Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous operation, within
limits of construction joints, until completing placement of a panel or section.

31 Consolidate concrete during placement operations so that concrete is thoroughly worked
around reinforcement, other embedded items and into corners.

32 Bring slab surfaces to correct level with a straightedge and strike off. Use bull floats or
darbies to smooth surface free of humps or hollows. Do not disturb slab surfaces prior to
beginning finishing operations.

33 Maintain reinforcing in proper position on chairs during concrete placement.

Cold-Weather Placement: Comply with provisions of ACI 306 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing actions,
or low temperatures.
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When air temperature has fallen to or is expected to fall below 40 deg F (4 deg C), uniformly heat
water and aggregates before mixing to obtain a concrete mixture temperature of not less than
50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of placement.

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

35 Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise accepted in mix designs.

Hot-Weather Placement: When hot weather conditions exist that would impair quality and
strength of concrete, place concrete complying with ACI 305 and as specified.

36  Coolingredients before mixing to maintain concrete temperature at time of placement to
below 90 deg F (32 deg C). Mixing water may be chilled 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.

37  Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before embedding
in concrete.

38 Fog spray forms, reinforcing steel, and subgrade just before placing concrete. Keep
subgrade moisture uniform without puddles or dry areas.

39 Use water-reducing retarding admixture when required by high temperatures, low
humidity, or other adverse placing conditions, as acceptable to Architect.

3.9 FINISHING FORMED SURFACES

A.

Rough-Formed Finish: Provide a rough-formed finish on formed concrete surfaces not exposed
to view in the finished Work or concealed by other construction. This is the concrete surface
having texture imparted by form-facing material used, with tie holes and defective areas
repaired and patched, and fins and other projections exceeding 3/4 inch in height rubbed down
or chipped off.

Smooth-Formed Finish: Provide a smooth-formed finish on formed concrete surfaces exposed to
view or to be covered with a coating material applied directly to concrete, or a covering material
applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, painting, or
another similar system. This is an as-cast concrete surface obtained with selected form-facing
material, arranged in an orderly and symmetrical manner with a minimum of seams. Repairand
patch defective areas with fins and other projections completely removed and smoothed.

Smooth-Rubbed Finish: Provide smooth-rubbed finish on scheduled concrete surfaces that have
received smooth-formed finish treatment not later than 1 day after form removal.

40  Moisten concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.
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Grout-Cleaned Finish: Provide grout-cleaned finish on scheduled concrete surfaces that have
received smooth-formed finish treatment.

41  Combine one part portland cement to one and one-half parts fine sand by volume, and a
50:50 mixture of acrylic or styrene butadiene-based bonding admixture and water to form
the consistency of thick paint. Blend standard portland cement and white portland
cement in amounts determined by trial patches so that final color of dry grout will match
adjacent surfaces.

42  Thoroughly wet concrete surfaces, apply grout to coat surfaces, and fill small holes.
Remove excess grout by scraping and rubbing with clean burlap. Keep damp by fog spray
for at least 36 hours after rubbing.

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.

3.10 MONOLITHIC SLAB FINISHES

A.

Scratch Finish: Apply scratch finish to monolithic slab surfaces to receive concrete floor topping
or mortar setting beds for tile, portland cement terrazzo, and other bonded applied cementitious
finish flooring material, and where indicated.

43  After placing slabs, finish surface to tolerances of F(F) 15 (floor flatness) and F(L) 13 (floor
levelness) measured according to ASTM E 1155. Slope surfaces uniformly to drains where
required. After leveling, roughen surface before final set with stiff brushes, brooms, or
rakes.

Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and other
finishes as specified; slab surfaces to be covered with membrane or elastic waterproofing,
membrane or elastic roofing, or sand-bed terrazzo; and where indicated.

44  After screeding, consolidating, and leveling concrete slabs, do not work surface until ready
for floating. Begin floating, using float blades or float shoes only, when surface water has
disappeared, or when concrete has stiffened sufficiently to permit operation of
power-driven floats, or both. Consolidate surface with power-driven floats or by
hand-floating if area is small or inaccessible to power units. Finish surfaces to tolerances
of F(F) 18 (floor flatness) and F(L) 15 (floor levelness) measured according to ASTM E 1155.

Cut down high spots and fill low spots. Uniformly slope surfaces to drains. Immediately
after leveling, refloat surface to a uniform, smooth, granular texture.

Trowel Finish: Apply a trowel finish to monolithic slab surfaces exposed to view and slab
surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or another
thin film-finish coating system.

45  Afterfloating, begin first trowel-finish operation using a power-driven trowel. Begin final
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troweling when surface produces a ringing sound as trowel is moved over surface.
Consolidate concrete surface by final hand-troweling operation, free of trowel marks,
uniform in texture and appearance, and finish surfaces to tolerances of F(F) 20 (floor
flatness) and F(L) 17 (floor levelness) measured according to ASTM E 1155. Grind smooth
any surface defects that would telegraph through applied floor covering system.

Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with thin-set
mortar, apply a trowel finish as specified, then immediately follow by slightly scarifying the
surface with a fine broom.

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

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

Nonslip Aggregate Finish: Apply nonslip aggregate finish to concrete stair treads, platforms,
ramps, sloped walks, and where indicated.

47  After completing float finishing and before starting trowel finish, uniformly spread 25 Ib of
dampened nonslip aggregate per 100 sq. ft. of surface. Tamp aggregate flush with surface
using a steel trowel, but do not force below surface. After broadcasting and tamping,
apply trowel finishing as specified.

48  After curing, lightly work surface with a steel wire brush or an abrasive stone, and water
to expose nonslip aggregate.

3.11 MISCELLANEOUS CONCRETE ITEMS

A.

Filling In: Fill in holes and openings left in concrete structures for passage of work by other
trades, unless otherwise shown or directed, 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 shown or required to complete Work.

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

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

3.12 CONCRETE CURING AND PROTECTION
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General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. In hot, dry, and windy weather protect concrete from rapid moisture loss before
and during finishing operations with an evaporation-control material. Apply according to
manufacturer's instructions after screeding and bull floating, but before power floating and
troweling.

Startinitial curing as soon as free water has disappeared from concrete surface after placing and
finishing. Weather permitting, keep continuously moist for not less than 7 days.

Curing Methods: Cure concrete by curing compound, by moist curing, by moisture-retaining
cover curing, or by combining these methods, as specified.

Provide moisture curing by the following methods:

49  Keep concrete surface continuously wet by covering with water.

50 Use continuous water-fog spray.

51  Cover concrete surface with specified absorptive cover, thoroughly saturate cover with
water, and keep continuously wet. Place absorptive cover to provide coverage of
concrete surfaces and edges, with a 4-inch lap over adjacent absorptive covers.

Provide moisture-retaining cover curing as follows:

52  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in
widest practicable width with sides and ends lapped at least 3 inches and sealed by
waterproof tape or adhesive. Immediately repair any holes or tears during curing period
using cover material and waterproof tape.

Apply curing compound on exposed interior slabs and on exterior slabs, walks, and curbs as
follows:

53  Apply curing compound to concrete slabs as soon as final finishing operations are
complete (within 2 hours and after surface water sheen has disappeared). Apply
uniformly in continuous operation by power spray or roller according to manufacturer's
directions. Recoat areas subjected to heavy rainfall within 3 hours after initial application.

Maintain continuity of coating and repair damage during curing period.

54 Use membrane curing compounds that will not affect surfaces to be covered with finish

materials applied directly to concrete.

Curing Formed Surfaces: Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces, by moist curing with forms in place for the full curing
period or until forms are removed. If forms are removed, continue curing by methods specified
above, as applicable.

Curing Unformed Surfaces: Cure unformed surfaces, including slabs, floor topping, and other flat
surfaces, by applying the appropriate curing method.
55  Final cure concrete surfaces to receive finish flooring with a moisture-retaining cover,
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unless otherwise directed.

3.13 REMOVING FORMS

A.

General: Formwork not supporting weight of concrete, such as sides of beams, walls, columns,
and similar parts of the work, may be removed after cumulatively curing at not less than 50 deg F
(10 deg C) for 24 hours after placing concrete, provided concrete is sufficiently hard to not be
damaged by form-removal operations, and provided curing and protection operations are
maintained.

Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other structural
elements, may not be removed in less than 14 days or until concrete has attained at least 75
percent of design minimum compressive strength at 28 days. Determine potential compressive
strength of in-place concrete by testing field-cured specimens representative of concrete
location or members.

Form-facing material may be removed 4 days after placement only if shores and other vertical
supports have been arranged to permit removal of form-facing material without loosening or
disturbing shores and supports.

3.14 REUSING FORMS

A.

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-coating compound as specified for new formwork.

When forms are extended for successive concrete placement, thoroughly clean surfaces, remove
fins and laitance, and tighten forms to close joints. Align and secure joint to avoid offsets. Do
not use patched forms for exposed concrete surfaces except as acceptable to Architect.

3.15 CONCRETE SURFACE REPAIRS

A.

Patching Defective Areas: Repair and patch defective areas with cement mortar immediately
after removing forms, when acceptable to Architect.

Mix dry-pack mortar, consisting of one part portland cement to 2-1/2 parts fine aggregate
passing a No. 16 mesh sieve, using only enough water as required for handling and placing.

56 Cut out honeycombs, rock pockets, voids over 3/4 inch in any dimension, and holes left by
tie rods and bolts down to solid concrete but in no case to a depth less than 1 inch. Make
edges of cuts perpendicular to the concrete surface. Thoroughly clean, dampen with
water, and brush-coat the area to be patched with bonding agent. Place patching mortar
before bonding agent has dried.
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57 For surfaces exposed to view, blend white portland cement and standard portland cement
so that, when dry, patching mortar will match surrounding color. Provide test areas 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.

Repairing Formed Surfaces: Remove and replace concrete having defective surfaces if defects
cannot be repaired to satisfaction of Architect. Surface defects include color and texture
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other projections on
the surface, and stains and other discolorations that cannot be removed by cleaning. Flush out
form tie holes and fill with dry-pack mortar or precast cement cone plugs secured in place with
bonding agent.

58 Repair concealed formed surfaces, where possible, containing defects that affect the

concrete's durability. If defects cannot be repaired, remove and replace the concrete.
Repairing Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for smoothness
and verify surface tolerances specified for each surface and finish. Correct low and high areas as
specified. Test unformed surfaces sloped to drain for trueness of slope and smoothness by using
a template having the required slope.

59 Repair finished unformed surfaces containing defects that affect the concrete's durability.
Surface defects include crazing and cracks in excess of 0.01 inch wide or that penetrate to
the reinforcement or completely through nonreinforced sections regardless of width,
spalling, popouts, honeycombs, rock pockets, and other objectionable conditions.

60. Correct high areas in unformed surfaces by grinding after concrete has cured at least 14
days.

61. Correct low areas in unformed surfaces 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. Proprietary underlayment compounds
may be used when acceptable to Architect.

62. Repair defective areas, except random cracks and single holes not exceeding 1 inch in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose reinforcing steel 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 to provide concrete of same type or class as
original concrete. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

Repair isolated random cracks and single holes 1 inch or less in diameter by dry-pack method.
Groove top of cracks and cut out holes to sound concrete and clean of dust, dirt, and loose
particles. Dampen cleaned concrete surfaces and apply bonding compound. Place dry-pack
before bonding agent has dried. Compact dry-pack mixture in place and finish to match adjacent
concrete. Keep patched area continuously moist for at least 72 hours.

Perform structural repairs with prior approval of Engineer for method and procedure, using
specified epoxy adhesive and mortar.
Repair methods not specified above may be used, subject to acceptance of Engineer.
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3.16 QUALITY CONTROL TESTING DURING CONSTRUCTION

A.

General: The Owner will employ a testing agency to perform tests and to submit test reports.

Sampling and testing for quality control during concrete placement may include the following, as
directed by Engineer.

Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM C
94.

a. Slump: ASTM C 143; one test at point of discharge for each day's pour of each type
of concrete; additional tests when concrete consistency seems to have changed.

b. Air Content: ASTM C 173, volumetric method for lightweight or normal weight
concrete; ASTM C 231, pressure method for normal weight concrete; one for each
day's pour of each type of air-entrained concrete.

C. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40
deg F (4 deg C) and below, when 80 deg F (27 deg C) and above, and one test for
each set of compressive-strength specimens.

d. Compression Test Specimen: ASTM C 31; one set of four standard cylinders for
each compressive-strength test, unless otherwise directed. Mold and store
cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

e. Compressive-Strength Tests: ASTM C 39; one set for each day's pour exceeding 5
cu. yd. plus additional sets for each 50 cu. yd. more than the first 25 cu. yd. of each
concrete class placed in any one day; one specimen tested at 7 days, two
specimens tested at 28 days, and one specimen retained in reserve for later testing
if required.

f. For drilled piers, u.n.o., there shall be (1) set of compressive strength test for each
10 cu. Yds.

When frequency of testing will provide fewer than five strength tests for a given class of

concrete, conduct testing from at least five randomly selected batches or from each batch

if fewer than five are used.

When total quantity of a given class of concrete is less than 50 cu. yd., Engineer may waive

strength testing if adequate evidence of satisfactory strength is provided.

When strength of field-cured cylinders is less than 85 percent of companion

laboratory-cured cylinders, evaluate current operations and provide corrective procedures

for protecting and curing the in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of three

consecutive strength test results equal or exceed specified compressive strength and no

individual strength test result falls below specified compressive strength by more than 500

psi.

Test results will be reported in writing to Architect, Structural Engineer, ready-mix producer, and
Contractor within 24 hours after tests. Reports of compressive strength tests shall contain the
Project identification name and number, date of concrete placement, name of concrete testing
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service, concrete type and class, location of concrete batch in structure, design compressive
strength at 28 days, concrete mix proportions and materials, compressive breaking strength, and
type of break for both 7-day tests and 28-day tests.

D. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted but shall not be used as the sole basis for acceptance or rejection.

E. Additional Tests: The testing agency will make additional tests of in-place concrete when test
results indicate specified concrete strengths and other characteristics have not been attained in
the structure, as directed by Architect. Testing agency may conduct tests to determine adequacy
of concrete by cored cylinders complying with ASTM C 42, or by other methods as directed.

END OF SECTION 03 30 00
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SECTION 03 31 00
STRUCTURAL CONCRETE

PART 1 - GENERAL
RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-
1 Specification Sections, apply to work of this section.

SUMMARY

Extent of concrete work is shown on drawings.

SUBMITTALS

Product Data: Submit data for non-proprietary materials and items, including admixtures, patching
compounds, waterstops, joint systems, curing compounds, dry-shake finish materials, and others as
requested by Architect.

Shop Drawings; Reinforcement: Submit original shop drawings for fabrication, bending, and placement of
concrete reinforcement. Comply with ACT 315 "Manual of Standard Practice for Detailing Reinforced
Concrete Structures" showing bar schedules, stirrup spacing, diagrams of bent bars, arrangement of
concrete reinforcement. Include special reinforcement required for openings through concrete structures.

QUALITY ASSURANCE

Codes and Standards: Comply with provisions of the following codes, specifications, and standards, except
where more stringent requirements are shown or specified:

ACT 301 "Specifications for Structural Concrete for Buildings".
ACT 318 "Building Code Requirements for Reinforced Concrete".
Concrete Reinforcing Steel Institute (CRSI), "Manual of Standard Practice".

Materials and installed work may require testing and retesting at anytime during progress of work.
Retesting of rejected materials for installed work, shall be done at Contractor's expense.

PROJECT CONDITIONS

Protect adjacent finish materials against spatter during concrete placement.

PART 2 - PRODUCTS
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FORM MATERIALS
Forms for Exposed Finish Concrete: Plywood, metal, metal-framed plywood faced, or other acceptable
panel-type materials, to provide continuous, straight, smooth, exposed surfaces. Furnish in largest
practicable sizes to minimize number of joints and to conform to joint system shown on drawings.
Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) Plywood", Class |,
Exterior Grade or better, mill-oiled and edge-sealed, with each piece bearing legible inspection

trademark.

Forms for Unexposed Finish Concrete: Plywood, lumber, metal, or other acceptable material. Provide
lumber dressed on at least 2 edges and one side for tight fit.

Form Coatings: Provide commercial formulation form-coating compounds that will not bond with, stain, nor
adversely affect concrete surfaces, and will not impair subsequent treatments of concrete surfaces.

Provide ties which, when removed, will leave holes not larger than 1" diameter in concrete surface.
REINFORCING MATERIALS
Reinforcing Bars: ASTM A 615, Grade 60 deformed.
Steel Wire: ASTM A 82, plain, cold-drawn steel.
Welded Wire Fabric: ASTM A 185, welded steel wire fabric.
Supports for Reinforcement: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire fabric in place. Use wire bar type supports complying with CRSI
specifications.
For slabs-on-grade, use supports with sand plates or horizontal runners where base material will not
support chair legs. Brick scrap is acceptable.

CONCRETE MATERIALS

Portland Cement: ASTM C 150, Type |, "Alamo Cement" or equal. Use one brand of cement throughout
project, unless otherwise acceptable to Architect.

Normal Weight Aggregates: ASTM C 33, and as herein specified. Provide aggregates from a single source for
exposed concrete.

For exterior exposed surfaces, do not use fine or coarse aggregates containing spalling-causing
deleterious substances.

Local aggregates not complying with ASTM C 33 but which have shown by
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special test or actual service to produce concrete of adequate strength and durability may be used
when acceptable to Architect.

Water: Drinkable.
Water-reducing Admixture: ASTM C 194, Type A, and containing not more than 0.1 percent chloride ions.

Available Products: Subject to compliance with requirements, products which may be incorporated
in the work include, but are not limited to, the following:

"WRDA Hycol"; W.R. Grace.

"PSI N"; Gifford-Hill/American Admixtures
"Eucon WR-75"; Euclid Chemical Co.
"Pozzolith Normal"; Master Builders.
"Plastocrete 160"; Sika Chemical Corp.
"Chemtard"; Chem-Masters Corp.
"Pro-Kete-N"; Protex Industries, Inc.

Water-Reducing, Non-Chloride Accelerator Admixture: ASTM C494, Type E, and containing not more than
0.1 percent chloride ions.

Available Products: Subject to compliance with requirements, products which may be
incorporated in the work include, but are not limited to, the following:

"Accelguard 80"; Euclid Chemical Co.
"Pozzolith High Early"; Master Builders.
"Gilco Accelerator"; Gifford-Hill/America Admixtures

Water-Reducing, Retarding Admixture: ASTM C 494, Type D, and containing not more than 0.1 percent
chloride ions.

Available Products: Subject to compliance with requirements, products which may be incorporated
in the work include, but are not limited to, the following:

"Edoco 20006"; Edoco Technical Products.
"Pozzolith Retarder"; Master Builders.
"Eucon Retarder 75"; Euclid Chemical Co.
"Daratard"; W.R. Grace.

"PSI R"; Gifford-Hill/American Admixtures.
"Plastiment"; Sika Chemical Co.

"Protard"; Protex Industries, Inc.

Prohibited Admixtures: Calcium chloride thyocyanates or admixtures containing more than 0.1 percent
chlorine ions are not permitted.

RELATED MATERIALS
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Vapor Retarder: Provide vapor retarder cover over prepared base material where indicated below slabs on
grade. Use only materials which are resistant to decay when tested in accordance with ASTM E 154, as
follows:

Polyethylene sheet not less than 10 mils thick.

Liqguid Membrane-Forming Curing Compound: Liquid type membrane-forming curing compound complying
with ASTM C 309. Moisture loss not more than 0.055 gr./sq. cm. when applied at 200 sq ft./gal.

Products: Provide the following:
"Sonosil': Sonneborn.
Bonding Compound: Polyvinyl acetate or acrylic base.

Available Products: Subject to compliance with requirements, products which may be incorporated
in the work include, but are not limited to, the following:

Polyvinyl Acetate (Interior Only):

"Euco Weld"; Euclid Chemical Co.
"Weldcrete"; Larsen Products Corp.

Acrylic or Styrene Butadiene:

"J-40 Bonding Agent"; Dayton Superior Corp.
"Everbond"; L & M Construction Chemicals.
"Hornweld': A.C. Horn, Inc.

"Sonocrete"; Sonneborn-Rexnord.

"Acrylic Bondcrete"; The Burke Co.

"SBR Latex"; Euclid Chemical Co.

"Daraweld C"; W.R. Grace

PROPORTIONING AND DESIGN OF MIXES:

Prepare design mixes for each type and strength of concrete by either laboratory trial batch or field
experience methods as specified in ACT 301. If trial batch method used, use an independent testing facility
acceptable to Architect for preparing and reporting proposed mix designs. The testing facility shall not be
the same as used for field quality control testing.

Submit written reports to Architect and Structural Engineer of each proposed mix for each class of concrete
atleast 15 days prior to start of work. Do not begin concrete production until mixes have been reviewed by
Architect.

Design mixes to provide normal weight concrete with the following properties, as indicated on drawings and
schedules:

3000 psi 28-day compressive strength; W/C ratio, 0.58 maximum (non-air-
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entrained), 0.46 maximum (air-entrained). For structural slabs.
Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when
characteristics of materials, job conditions, weather, test results, or other circumstances warrant; at no
additional cost to Owner and as accepted by Architect. Laboratory test data for revised mix design and
strength results must be submitted to and accepted by Architect before using in work.
Admixtures:

Use water-reducing admixture in concrete as required for placement and workability.

Use non-chloride accelerating admixture in concrete slabs placed at ambient temperatures below 50 deg F
(10 deg C).

Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as follows:
Ramps, slabs, and sloping surfaces: Not more than 5".
Reinforced foundation systems: Not less than 3" and not more than 5".

Other concrete: Not less than 3" nor more than 5".

CONCRETE MIXING
Ready-Mix Concrete: Comply with requirements of ASTM C 94, and as herein specified.

During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing time than
specified in ASTM C 94 may be required.

PART 3 - EXECUTION
GENERAL:

Coordinate the installation of joint materials and vapor retarders with placement of forms and reinforcing
steel.

FORMS:

Design, erect, support, brace, and maintain formwork to support vertical and lateral, static and dynamic
loads that might be applied until such loads can be supported by concrete structure. Construct formwork so
concrete members and structures are of correct size, shape, alignment, elevation, and position. Maintain
formwork construction tolerances complying with ACT 347.

Design formwork to be readily removable without impact, shock, or damage to cast-in-place concrete
surfaces and adjacent materials.
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Construct forms to sizes, shapes, lines, and dimensions shown, and to obtain accurate alignment, location,
grades level and plumb work in finished structures. Provide for openings, offsets, sinkages, keyways,
recesses, moldings, rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorage insets, and
other features required in work. Use selected materials to obtain required finishes. Solidly but joints and
provide back-up at joints to prevent leakage of cement paste.

Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush
plates or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined
surfaces where slope is too steep to place concrete with bottom forms only. Kerf wood inserts for forming
keyways, reglets, recesses, and the like, to prevent swelling and for easy removal.

Provide temporary openings where interior of formwork is inaccessible for cleanout, for inspection before
concrete placement, and for placement of concrete. Securely brace temporary openings and set tightly to
forms to prevent loss of concrete mortar. Locate temporary openings on forms at inconspicuous locations.

Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber chamfer strips
fabricated to produce uniform smooth lines and tight edge joints.

Provisions for Other Trades: Provide openings is concrete formwork to accommodate work of other trades.
Determine size and location of openings, recesses, and chases from trades providing such items. Accurately
place and securely support items built into forms.

Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips,
wood, sawdust, dirt, or other debris just before concrete is placed. Retightening forms and bracing after
concrete placement is required to eliminate mortar leaks and maintain proper alignment.

VAPOR RETARDER INSTALLATION

Following leveling, tamping, and termite treatment of granular base for slabs on grade, place vapor retarder
sheeting with longest dimension parallel with direction of pour.

Lap joints 6" and seal with appropriate tape.
PLACING REINFORCEMENT

Comply with Concrete Reinforcing Steel Institute's recommended practice for "Placing Reinforcing Bars", for
details and methods of reinforcement placement and supports, and as herein specified.

Avoid cutting or puncturing vapor retarder during reinforcement placement and concreting
operations.

Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or destroy
bond with concrete.

Accurately position, support and secure reinforcement against displacement by formwork, construction, or
concrete placement operations. Locate and support reinforcing by metal chairs, runners, bolsters, spacers,
and hangers, as required.

03 31 00 STRUCTURAL CONCRETE
Page 6 of 13



CLH ENGINEERING, INC.

Place reinforcement to obtain at least minimum coverages for concrete protection. Arrange, space, and
securely tie bars and bar supports to hold reinforcement in position during concrete placement operations.
Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces.

Install welded wire fabric in as long lengths as practicable. Lap adjoining pieces at least one full mesh and
lace splices with wire. Offset end laps in adjacent widths to prevent continuous laps in either direction.

JOINTS:

Construction Joints: Locate and install construction joints as indicated or, if not indicated, located so as not
to impair strength and appearance of the structure, as acceptable to Architect.

Place construction joints perpendicular to main reinforcement. Continue reinforcement across construction
joints, except as otherwise indicated.

INSTALLATION OF EMBEDDED ITEMS

General: Set and build into work anchorage devices and other embedded items required for other work that
is attached to, or supported by, cast-in-place concrete. Use setting drawings, diagrams, instructions, and
directions provided by suppliers of items to be attached thereto.

Edge Forms and Screed Strips for Slabs: Set edge forms or bulkheads and intermediate screed strips for slabs
to obtain required elevations and contours in finished slab surface. Provide and secure units sufficiently
strong to support types of screed strips by use of strike-off templates or accepted compacting type screeds.

PREPARATION OF FORM SURFACES

Clean re-used forms of concrete matrix residue, repair and patch as required to return forms to acceptable
surface condition.

Coat contact surfaces of forms with a form-coating compound before reinforcement is placed.

Thin form-coating compounds only with thinning agent of type, amount, and under conditions of form-
coating compound manufacturer's directions. Do not allow excess form-coating material to accumulate in
forms or to come into contact with in-place concrete surfaces against which fresh concrete will be placed.
Apply in compliance with manufacturer's instructions.

Coat steel forms with, if used, a non-staining, rust-preventative form oil or otherwise protect against rusting.
Rust-stained steel formwork is not acceptable.

CONCRETE PLACEMENT

Replacement Inspection: Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or casting. Notify other crafts to permit installation of their work;
cooperate with other trades in setting such work. Moisten wood forms immediately before placing concrete
where form coatings are not used.
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Apply temporary protective covering to lower 2' of finished walls adjacent to poured floor slabs and similar
conditions, and guard against spattering during placement.

General: Comply with ACT 304 "Recommended Practice for Measuring, Mixing, Transporting, and Placing
Concrete", and as herein specified.

Deposit concrete continuously or in layers of such thickness that no concrete will be placed on concrete
which has hardened sufficiently to cause the formation of seams or planes of weakness. If a section cannot
be placed continuously, provide construction joints as herein specified. Deposit concrete as nearly as
practicable to its final location to avoid segregation.

Placing Concrete in Forms: Deposit concrete in forms in horizontal layers not deeper than 24" and in a
manner to avoid inclined construction joints. Where placement consists of several layers, place each layer
while preceding layer is still plastic to avoid cold joints.

Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, rodding, or
tamping. Use equipment and procedures for consolidation of concrete in accordance with ACT 309.

Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at
uniformly space locations not farther than visible effectiveness of machine. Place vibrators to rapidly
penetrate placed layer and at least 6" into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to set. At each insertion limit duration of vibration to time necessary to
consolidate concrete and complete embedment of reinforcement and other embedded items without
causing segregation of mix.

Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous operation, within limits of
construction joints, until the placing of a panel or section is completed.

Consolidate concrete during placing operations so that concrete is thoroughly worked around reinforcement
and other embedded items and into corners.

Bring slab surfaces to correct level within straightedge and strike off. Use bull floats or darbies to smooth
surface, free of humps or hollows. Do not disturb slab surfaces prior to beginning finishing operations.

Maintain reinforcing in proper position during concrete placement operations.

Cold Weather Placing: Protect concrete work from physical damage or reduced strength which could be
caused by frost, freezing actions, or low temperatures, in compliance with ACT 306 and as herein specified.

When air temperature has fallen to or is expected to fall below 40 deg F (4deg C), uniformly heat water and
aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C), and
not more than 80 deg F (27 deg C) at point of placement.

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

Do not use calcium chloride, salt, and other materials containing antifreeze agents or chemical accelerators,
unless otherwise accepted in mix design.
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Hot Weather Placing: When hot weather conditions exist that would seriously impair quality and strength of
concrete, place concrete in compliance with ACT 305 and as herein specified.

Cool ingredients before mixing to maintain concrete temperature at time of placement below 952 deg F (32
deg C). Mixing water may be chilled, or chopped ice may be used to control temperature provided water
equivalent of ice is calculated to total amount of mixing water. Use of liquid nitrogen to cool concrete is
Contractor's option.

Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel temperature will not
exceed the ambient air temperature immediately before embedment in concrete.

Fog spray forms, reinforcing steel, and subgrade just before concrete is placed.

Use water-reducing retarding admixture (Type D) when required by high temperatures, low humidity, or
other adverse placing conditions.

FINISH OF FORMED SURFACES

Rough Form Finish: For formed concrete surfaces not exposed-to-view in the finish work or by other
construction, unless otherwise indicated. This is the concrete surface having texture imparted by form
facing material used, with tie holes and defective areas repaired and patched and fins and other projections
exceeding 1/4" in height rubbed down or chipped off.

MONOLITHIC SLAB FINISHES:

Scratch Finish: Apply scratch finish to monolithic slab surfaces that are to receive concrete floor topping or
mortar setting beds for tile, portland cement terrazzo, and other bonded applied cementitious finish flooring
material, and as otherwise indicated.

After placing slabs, plane surface to tolerances for floor flatness (F) of 25 and floor levelness (F1) of 20.
Slope surfaces uniformly to drains where requires. After leveling, roughen surface before final set, with stiff
brushes, brooms, or rakes.

Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and other finishes as
hereinafter specified, and slab surfaces which are to be covered with membrane or elastic waterproofing,
membrane or elastic roofing, or sand-bed terrazzo, and as otherwise indicated.

After screeding, consolidating, and leveling concrete slabs, do not work surface until ready for floating.
Begin floating when surface water has disappeared or when concrete has stiffened sufficiently to permit
operation of power-driven floats, or both. Consolidate surface with power-driven floats, or by hand-floating
if area is small or inaccessible to power units. Check and level surface plane to tolerances of F 18 - F 15. Cut
down high spots and fill low spots. Uniformly slope surfaces to drains. Immediately after leveling, refloat
surface to a uniform, smooth, granular texture.

Trowel Finish: Apply trowel finish to monolithic slab surfaces to be exposed-to-view, and slab surfaces to be
covered with resilient flooring, carpet, ceramic or quarry tile, paint, or other thin firm finish coating system.
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After floating, begin first trowel finish operation using a power-driven trowel. Begin final troweling when
surface procedures a ringing sound as trowel is moved over surface. Consolidate concrete surface by final
hand-troweling operation, free of trowel marks, uniform in texture and appearance, and with surface leveled
to tolerances of F 20 - F 25. Grind smooth surface defects which would telegraph through applied floor
covering system.

Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with thin-set mortar, apply
trowel finish as specified, then immediately follow with slightly scarifying surface by fine brooming.

Non-Slip Broom Finish: Apply non-slip broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

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

CONCRETE CURING AND PROTECTION
General: Protect freshly placed concrete from premature drying and excessive cold or hot temperature.
Start initial curing as soon as free water has disappeared from concrete surface after placing and finishing.

Provide curing and sealing compound to exposed interior slabs and to exterior slabs, walks, and curbs, as
follows:

Apply specified curing and sealing compound to concrete slabs as soon as final finishing operations
are complete (within 2 hours). Apply uniformly in continuous operation by power-spray or rollerin
accordance with manufacturer's directions. Recoat areas subjected to heave rainfall within 3 hours
after initial application. Maintain continuity of coating and repair damage during curing period.

Curing Unformed Surfaces: Cure unformed surfaces, such as slabs, floor topping, and other flat surfaces by
application of appropriate curing method.

Sealer and Dustproofer: Apply a second coat of specified curing and sealing compound only to surfaces given
a first coat.

REMOVAL OF FORMS

Formwork not supporting weight of concrete, such as sides of beams and similar parts of the work, may be
removed after cumulatively curing at not less than 50 deg F (10 deg C) for 24 hours after placing concrete,
provided concrete is sufficiently hard to not be damaged by form removal operations, and provided curing
and protection operations are maintained.

RE-USE OF FORMS
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Clean and repair surfaces of forms to be re-used in work. Split, frayed, delaminated, or otherwise damaged
form facing material will not be acceptable for exposed surfaces. Apply new form coating compound as
specified for new formwork.

When forms are extended for successive concrete placement, thoroughly clean surfaces, remove fins and
laitance, and tighten forms to close joints. Align and secure joint to avoid offsets. Do not use "patched"
forms for exposed concrete surfaces, except as acceptable to Architect.

MISCELLANEOUS CONCRETE ITEMS

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

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

CONCRETE SURFACE REPAIRS:

Patching Defective Areas: Repair and patch defective areas with cement mortar immediately after removal
of forms, when acceptable to Architect.

Cut out honeycomb, rock pockets, voids over 1/4" in any dimension, and holes left by tie rods and bolts,
down to solid concrete but, in no case to a depth of less than 1". Make edges of cuts perpendicular to the
concrete surface. Thoroughly clean, dampen with water, and brush-coat the area to be patched with
specified bonding agent. Place patching mortar after bonding compound has dried.

For exposed-to-view surfaces blend white portland cement and standard portland cement so that, when dry,
patching mortar will match color surrounding. Provide test areas at inconspicuous location to verify mixture
and color match before proceeding with patching. Compact mortar in place and strike-off slightly higher
than surrounding surface.

Repair of Formed Surfaces: Removed and replaced concrete having defective surfaces if defects cannot be
repaired to satisfaction of Architect. Surface defects, as such, include color and texture irregularities, cracks,
spalls, air bubbles, honeycomb, rock pockets; fins and other projections on surface; and stains and other
discolorations that cannot be removed by cleaning. Flush out form tie holes, fill with dry pack mortar, or
precast cement cone plugs secured in place with bonding agent.

Repair concealed formed surfaces, where possible, that contain defects that affect the durability of concrete.
If defects cannot be repaired, remove and replace concrete.

Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for smoothness and verify
surface plane to tolerances specified for each surface and finish. Correct low and high areas as herein
specified. Test unformed surfaces sloped to drain for trueness of slope, in addition to smoothness using a
template having required slope.
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Correct high area in unformed surfaces by grinding, after concrete has cured at least 4 days.

Correct low areas in unformed surfaces during or immediately after completion of surface finishing
operations by cutting out low areas and replacing with fresh concrete. Finish repaired areas to blend into
adjacent concrete. Proprietary patching compounds may be used when acceptable to Architect.

Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by cutting out and
replacing with fresh concrete. Remove defective areas to sound concrete with clean, square cuts and expose
reinforcing steel with at least 3/4" clearance all around. Dampen concrete surfaces in contact with patching
concrete and apply bonding compound. Mix patching concrete of same materials to provide concrete of
same type or class as original concrete. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

Repair isolated random cracks and single holes not over 1" in diameter by dry-pack method. Groove top of
cracks and cut-out holes to sound concrete and clean of dust, dirt, and loose particles. Dampen cleaned
concrete surfaces and apply bonding compound. Mix dry-pack, consisting of one part portland cement to 2-
1/2" parts fine aggregate passing a No. 16 mesh sieve, using only enough water as required for handling and
placing. Place dry pack after bonding compound has dried. Compact dry-pack mixture in place and finish to
match adjacent concrete. Keep patched area continuously moist for not less than 72 hours.

Perform structural repairs with prior approval of Architect or Structural Engineer for method and procedure,
using specified epoxy adhesive and mortar.

Repair methods not specified above may be used, subject to acceptance of Architect.

QUALITY CONTROL TESTING DURING CONSTRUCTION
The Contractor will employ a testing laboratory to perform test and to submit test reports.

Sampling and testing for quality control during placement of concrete shall include the following, as directed
by Architect.

Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM C 94.

03 31 00 STRUCTURAL CONCRETE
Page 12 of 13



CLH ENGINEERING, INC.

Slump: ASTM C 143; one test at point of discharge for each day's pour of each type of concrete; additional
tests when concrete consistency seems to have changed.

Air Content: ASTM C 173, volumetric method for lightweight or normal weight concrete; ASTM C
231 pressure method for normal weight concrete; one for each day's pour of each type of air-
entrained concrete.

Concrete Temperature: Test hourly when air temperature is 40 deg F (4 deg C) and below, and when
80 deg F (27 deg C) and above; and each time a set of compression test specimens are required.

Compression Test Specimen: ASTM C 31, one set of 4 standard cylinders for each compressive
strength test, unless otherwise directed. Mold and store cylinders for laboratory cured test
specimens except when field-cure test specimens are required.

Compressive Strength Tests: ASTM C 39; one set for each day's pour

exceeding 5 cu yds. plus additional sets for each 50 cu yds. over and above the first 25 cu. yds. of
each concrete class placed in any one day; one specimen tested at 7 days, two specimens tested at
28 days, and one specimen retained in reserve for later testing if required. When frequency of
testing will provide less than 5 strength test for a given class of concrete, conduct testing from at
least 5 randomly selected batches or from each batch if fewer than 5 are used.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured
cylinders, evaluate current operations and provide corrective procedures for protecting and curing
the in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of three consecutive
strength test results equal or exceed specified compressive strength, and no individual strength test
result falls below specified compressive strength by more than 500 psi.

Test results will be reported in writing to Architect, Structural Engineer, and Contractor within 24 hours after
tests. Reports of compressive strength test shall contain the project identification name and number, date
of concrete placement, name of concrete testing service, concrete type and class, location of concrete batch
in structure, design compressive strength at 28 days, concrete mix proportions and materials; compressive
breaking strength and type of break for both 7-day tests and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted but
shall not be used as the sole basis for acceptance or rejection.

Additional Tests: The testing service will make additional tests of in-place concrete when test results indicate
specified concrete strengths and other characteristics have not been attained in the structure, as directed by
Architect. Testing service may conduct tests to determine adequacy of concrete by cored cylinders
complying with ASTM C 42, or by other methods as directed. Contractor shall pay for such tests when
unacceptable concrete is verified.

See Structural Plans for additional requirements.
END OF SECTION 03 31 00
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SECTION 04 27 00
MULTIPLE-WYTHE UNIT MASONRY

PART 1 - GENERAL
11 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Requirements of Section "Unit Masonry" apply to work of this section.
1.2 DESCRIPTION OF WORK
A. Extent of each type of reinforced unit masonry work is indicated on drawings and in
schedules.
13 SUBMITTALS
A. Shop Drawings: Submit shop drawings for fabrication, bending, and placement of
reinforcement bars. Comply with ACI 315 "Manual of Standard Practice for Detailing
Reinforced Concrete Structures". Show bar schedules, diagrams of bent bars, stirrup
spacing, lateral ties and other arrangements and assemblies as required for fabrication and

placement of reinforcement for unit masonry work.

PART 2 - PRODUCTS

21 MATERIALS

A General: Refer to Section "Unit Masonry" for masonry materials and accessories not
included in this section.

B. Reinforcement Bars: Provide deformed bars of following grades complying with ASTM A
615, except as otherwise indicated.

1. Provide Grade 60 for bars No. 3 to No. 18, except as otherwise indicated.
C. Shop-fabricate reinforcement bars which are shown to be bent or hooked.
PART 3 - EXECUTION
3.1 PLACING REINFORCEMENT
A. General: Clean reinforcement of loose rust, mill scale, earth, ice or other materials which
will reduce bond to mortar or grout. Do not use reinforcement bars with kinks or bends not
shown on drawings or final shop drawings, or bars with reduced cross-section due to
excessive rusting or other causes.
B. Position reinforcement accurately at the spacing indicated.
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1. Supportand secure vertical bars against displacement. Horizontal reinforcement may
be placed as the masonry work progresses. Where vertical bars are shown in proximity,
provide a clear distance between bars of not less than the nominal bar diameter or 1",
whichever is greater.

2. For columns, piers and pilasters, provide a clear distance between vertical bars as
indicated, but not less than 1-1/2 times the nominal bar diameter or 1-1/2", whichever
is greater. Provide lateral ties as indicated.

3. Splice reinforcement bars where shown; do not splice at other points unless acceptable
to the Architect. Provide lapped splices, unless otherwise indicated. In splicing vertical
bars or attaching to dowels, lap ends, place in contact and wire tie.

4. Provide not less than minimum lap indicated, or if not indicated, as required by
governing code.

5. Embed metal ties in mortar joints as work progresses, with a minimum mortar cover of
5/8" on exterior face of walls and 1/2" at other locations.

6. Embed prefabricated horizontal joint reinforcement as the work progresses, with a
minimum cover of 5/8" on exterior face of walls and 1/2" at other locations. Lap units
not less than 6" at ends. Use prefabricated "L" and "T" units to provide continuity at
corners and intersections. Cut and bend units as recommended by manufacturer for
continuity at returns, offsets, column fire-proofing, pipe enclosures and other special
conditions.

Anchoring: Anchor reinforced masonry work to supporting structure as indicated.

1. Anchor reinforced masonry walls to non-reinforced masonry where they intersect.

INSTALLATION, GENERAL

A.

N

Refer to Section "Unit Masonry" for general installation requirements of unit masonry.

Temporary Formwork: Provide formwork and shores as required for temporary support of
reinforced masonry elements.

Construct formwork to conform to shape, line and dimensions shown. Make sufficiently
tight to prevent leakage of mortar, grout, or concrete (if any). Brace, tie and support as
required to maintain position and shape during construction and curing of reinforced
masonry.

Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and all other reasonable temporary loads that may be
placed on them during construction.

Allow not less than the following minimum time to elapse after completion of members
before removing shores or forms, provided suitable curing conditions have been obtained
during the curing period:

10 days for girders and beams.
7 days for slabs.
7 days for reinforced masonry soffits.
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INSTALLATION OF REINFORCED CONCRETE UNIT MASONRY

A

GENERAL

1. Do not wet concrete masonry units (CMU).

2. Lay CMU units with full-face shell mortar beds. Fill vertical head joints (end joints
between units) solidly with mortar from face of unit to a distance behind face equal to
not less than the thickness of longitudinal face shells. Solidly bed cross-webs of starting
courses in mortar. Maintain head and bed joint widths shown, or if not shown, provide
3/8" joints.

WALLS

3.

Pattern Bond: Lay CMU wall units in 1/2-running bond with vertical joints in each
course centered on units in courses above and below, unless otherwise indicated.
Bond and interlock each course at corners and intersections. Use special-shaped
units where shown, and as required for corners, jambs, sash, control joints, lintels,
bond beams and other special conditions.

Maintain vertical continuity of core or cell cavities, which are to be reinforced and
grouted (3000 p.s.i. compressive strength), to provide minimum clear dimension
indicated and to provide minimum clearance and grout coverage for vertical
reinforcement bars. Keep cavities free of mortar. Solidly bed webs in mortar
where adjacent to reinforced cores or cells.

Where horizontal reinforced beams (bond beams) are shown, use special units or
modify regular units to allow for placement of continuous horizontal reinforcement
bars. Place small mesh expanded metal lath or wire screening in mortar joints
under bond beam courses over cores or cells of non-reinforced vertical cells, or
provide units with solid bottoms.

Grouting Technique: At the Contractor's option, use either low-lift or high-lift

grouting techniques subject to requirements which follow.

LOW-LIFT GROUTING

Provide minimum clear dimension of 2" and clear area of 8 sq. in. in vertical cores

to be grouted.

Place vertical reinforcement prior to laying of CMU. Extend above elevation of
maximum pour height as required for splicing. Support in position at vertical
intervals not exceeding 192 bar diameters nor 10 ft.

Lay CMU to maximum pour height. Do not exceed 4' height, or if bond beam
occurs below 4' height stop pour at course below bond beam.

Pour grout using chute or container with spout. Rod or vibrate grout during
placing. Place grout continuously; do not interrupt pouring of grout for more than
one hour. Terminate grout pours 1-1/2" below top course of pour.

Bond Beams: Stop grout in vertical cells 1-1/2" below bond beam course. Place
horizontal reinforcement in bond beams; lap at corners and intersections as shown.
Place grout in bond beam course before filling vertical cores above bond beam.
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HIGH-LIFT GROUTING

1. Do not use high-lift grouting technique for grouting of CMU unless minimum cavity
dimension and area is 3" and 10 sq. in., respectively.

2. Provide cleanout holes in first course at all vertical cells which are to be filled with

grout.

3. Use units with one face shell removed and provide temporary supports for units
above, or use header units with concrete brick supports, or cut openings in one
face shell.

4, Construct masonry to full height of maximum height grout pour specified, prior to

placing grout.

5. Limit grout lifts to a maximum height of 4' and grout pour to a full height of wall,
unless otherwise indicated.

6. Place vertical reinforcement before grouting. Place before or after laying masonry

units, as required by job conditions. Tie vertical reinforcement to dowels at base of
masonry where shown and thread CMU over or around reinforcement. Support
vertical reinforcement at intervals not exceeding 192 bar diameters nor 10'.

7. Where individual bars are placed after laying masonry, place wire loops extending
into cells as masonry is laid and loosen before mortar sets. After insertion of
reinforcement bar, pull loops and bar to proper position and tie free ends.

8. Place horizontal beam reinforcement as the masonry units are laid.

PREPARATION OF GROUT SPACES

1. Prior to grouting, inspect and clean grout spaces. Remove dust, dirt, mortar
droppings, loose pieces of masonry and other foreign materials from grout spaces.
Clean reinforcement and adjust to proper position. Clean top surface of structural
members supporting masonry to ensure bond. After final cleaning and inspection,
close cleanout holes and brace closures to resist grout pressures.

2. Do not place grout until entire height of masonry to be grouted has attained
sufficient strength to resist displacement of masonry units and breaking of mortar
bond. Install shores and bracing, if required, before starting grouting operations.

3. Place grout by pumping into grout spaces unless alternate methods are acceptable
to the Architect.
4, Limit grout pours to sections which can be completed in one working day with not

more than one hour interruption of pouring operation. Place grout in lifts which do
not exceed 4ft. Allow not less than 30 minutes, nor more than one hour between
lifts of a given pour. Rod or vibrate each grout lift during pouring operation.

5. Place grout in lintels or beams over openings in one continuous pour.

6. Where bond beam occurs more than one course below top of pour, fill bond beam
course to within 1" of vertically reinforced cavities, during construction of masonry.

7. When more than one pour is required to complete a given section of masonry,
extend reinforcement beyond masonry as required for splicing. Pour grout to
within 1-1/2" of top course of first pour. After grouted masonry is cured, lay
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masonry units and place reinforcement for second pour section before grouting.
Repeat sequence if more pours are required.

END OF SECTION 04 27 00
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SECTION 05 12 00
STRUCTURAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

1.2 SUMMARY

A.

1.3 SUBMITTALS

A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

This Section includes fabrication and erection of structural steel work, as shown on drawings
including schedules, notes, and details showing size and location of members, typical
connections, and types of steel required.

Structural steel is that work defined in American Institute of Steel Construction (AISC)
"Code of Standard Practice" and as otherwise shown on drawings.

Miscellaneous Metal Fabrications are specified elsewhere in Division 5.

Refer to Division 3 for anchor bolt installation in concrete, Division 4 for anchor bolt
installation in masonry.

General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

Product data or manufacturer's specifications and installation instructions for following products.
Include laboratory test reports and other data to show compliance with specifications (including
specified standards).

3.
4.

Structural steel (each type), including certified copies of mill reports covering chemical
and physical properties.
High-strength bolts (each type), including nuts and washers.

a. Include Direct Tension Indicators if used.

Structural steel primer paint.
Shrinkage-resistant grout.

Shop drawings prepared under supervision of a licensed Structural Engineer, including complete
details and schedules for fabrication and assembly of structural steel members, procedures, and
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diagrams.

Include details of cuts, connections, camber, holes, and other pertinent data. Indicate
welds by standard AWS symbols and show size, length, and type of each weld.

Provide setting drawings, templates, and directions for installation of anchor bolts and
other anchorages to be installed as work of other sections.

Test reports conducted on shop- and field-bolted and welded connections. Include data on
type(s) of tests conducted and test results.

Certified copies of each survey conducted by a licensed Land Surveyor, showing elevations and
locations of base plates and anchor bolts to receive structural steel and final elevations and
locations for major members. Indicate discrepancies between actual installation and contract
documents.

1.4 QUALITY ASSURANCE

A.

Codes and Standards: Comply with provisions of following, except as otherwise indicated:

American Institute of Steel Construction (AISC) "Code of Standard Practice for Steel
Buildings and Bridges."

a. Paragraph 4.2.1 of the above code is hereby modified by deletion of the following
sentence:

1) "This approval constitutes the owner's acceptance of all responsibility for the
design adequacy of any detail configuration of connections developed by the
fabricator as a part of his preparation of these shop drawings."

AISC "Specifications for Structural Steel Buildings," including "Commentary."
"Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" approved by the
Research Council on Structural Connections.

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

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

Qualifications for Welding Work: Qualify welding procedures and welding operators in
accordance with AWS "Qualification" requirements.

Provide certification that welders to be employed in work have satisfactorily passed AWS
qualification tests.
If recertification of welders is required, retesting will be Contractor's responsibility.

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Deliver materials to site at such intervals to ensure uninterrupted progress of work.
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Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete
or masonry, in ample time to not to delay work.

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. If bolts and nuts become dry or rusty, clean and
relubricate before use.

1. 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.

PART 2 - PRODUCTS

2.1 MATERIALS

A.

Metal Surfaces, General: For fabrication of work that will be exposed to view, use only materials
that are smooth and free of surface blemishes including pitting, rust and scale seam marks, roller
marks, rolled trade names, and roughness. Remove such blemishes by grinding, or by welding
and grinding, prior to cleaning, treating, and applying surface finishes.

Structural Steel Shapes, Plates, and Bars: ASTM A 36.

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

Hot-Formed Steel Tubing: ASTM A 501.

Steel Pipe: ASTM A 53, Type E or S, Grade B; or ASTM A 501.

1. Finish: Black, except where indicated to be galvanized.

Steel Castings: ASTM A 27, Grade 65-35, medium-strength carbon steel.

Headed Stud-Type Shear Connectors: ASTM A 108, Grade 1015 or 1020, cold-finished carbon
steel with dimensions complying with AISC Specifications.

Anchor Bolts: ASTM A 307, nonheaded type unless otherwise indicated.
Unfinished Threaded Fasteners: ASTM A 307, Grade A, regular low-carbon steel bolts and nuts.

1. Provide hexagonal heads and nuts for all connections.
2. Provide either hexagonal or square heads and nuts, except use only hexagonal units for
exposed connections.

High-Strength Threaded Fasteners: Heavy hexagon structural bolts, heavy hexagon nuts, and
hardened washers, as follows:

05 12 00 STRUCTURAL FRAMING
Page 3 of 10



CLH ENGINEERING, INC.

1. Quenched and tempered medium-carbon steel bolts, nuts, and washers, complying with
ASTM A 325.

a. Where indicated as galvanized, provide units that are zinc coated, either

mechanically deposited complying with ASTM B 695, Class 50, or hot-dip galvanized
complying with ASTM A 153.

2. Quenched and tempered alloy steel bolts, nuts, and washers, complying with ASTM A 490.

Direct Tension Indicators: ASTM F 959, type as required.

1. Use at Contractor's option.

Electrodes for Welding: Comply with AWS Code.

Structural Steel Primer Paint: GPA-313

Cement Grout: Portland cement (ASTM C 150, Type | or Type Ill) and clean, uniformly graded,

natural sand (ASTM C 404, Size No. 2). Mix at a ratio of 1.0 part cement to 3.0 parts sand, by

volume, with minimum water required for placement and hydration.

Metallic Shrinkage-Resistant Grout: Premixed factory-packaged ferrous aggregate grouting
compound.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

100 Non-Shrink Grout (Metallic); Conspec, Inc.
Firmix; Euclid Chemical Co.

Vibra-Foil; W. R. Grace.

Ferrogrout; L & M Construction Chemicals, Inc.
Embeco 885; Master Builders.

Protalico; Protex Industries, Inc.

Kemox G; Sika Corporation.

Ferrolith G; Sonneborn/Rexnord.

Sm 000 Ty

Nonmetallic Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, nonstaining
product containing selected silica sands, Portland cement, shrinkage compensating agents,
plasticizing and water-reducing agents, complying with CE-CRD-C621.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated in the work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. 100 Non-Shrink Grout (Non-Metallic); Conspec, Inc.
b. Supreme Grout; Cormix, Inc.
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Sure Grip Grout; Dayton Superior.

Euco N.S.; Euclid Chemical Co.

Crystex; L & M Construction Chemicals, Inc.
Masterflow 713; Master Builders.

Sealtight 588 Grout; W. R. Meadows.
Propak; Protex Industries, Inc.

Set Non-Shrink; Set Products, Inc.

Five Star Grout; U.S. Grout Corp.

TSm0

2.2 FABRICATION

A.

Shop Fabrication and Assembly: Fabricate and assemble structural assemblies in shop to greatest
extent possible. Fabricate items of structural steel in accordance with AISC Specifications and as
indicated on final shop drawings. Provide camber in structural members where indicated.

1. Properly mark and match-mark materials for field assembly. Fabricate for delivery
sequence that will expedite erection and minimize field handling of materials.
2. Where finishing is required, complete assembly, including welding of units, before start of

finishing operations. Provide finish surfaces of members exposed in final structure free of
markings, burrs, and other defects.

Connections: Weld or bolt shop connections, as indicated.

Bolt field connections, except where welded connections or other connections are indicated.

1. Provide high-strength threaded fasteners for principal bolted connections, except where
unfinished bolts are indicated.
2. Provide unfinished threaded fasteners for only bolted connections of secondary framing

members to primary members (including purlins, girts, and other framing members taking
only nominal stresses) and for temporary bracing to facilitate erection.

High-Strength Bolted Construction: Install high-strength threaded fasteners in accordance with
AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts."

Welded Construction: Comply with AWS Code for procedures, appearance and quality of welds,
and methods used in correcting welding work.

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

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors.
Weld shear connectors in field, spaced as shown, to beams and girders in composite
construction. Use automatic end welding of headed stud shear connectors in accordance with
manufacturer's printed instructions.

Steel Wall Framing: Select members that are true and straight for fabrication of steel wall
framing. Straighten as required to provide uniform, square, and true members in completed wall

05 12 00 STRUCTURAL FRAMING
Page 5 of 10



CLH ENGINEERING, INC.

framing.

Build up welded door frames attached to structural steel framing. Weld exposed joints
continuously and grind smooth. Plug-weld steel bar stops to frames, except where shown
removable. Secure removable stops to frames with countersunk, cross-recessed head machine
screws, uniformly spaced not more than 10 inches o.c., unless otherwise indicated.

Holes for Other Work: Provide holes required for securing other work to structural steel framing
and for passage of other work through steel framing members, as shown on final shop drawings.

Provide threaded nuts welded to framing and other specialty items as indicated to receive other
work.

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

Expansion Joints: Provide expansion joints in steel shelf angles when part of structural steel
frame; locate at vertical brick expansion joints as indicated on drawings.

2.3 SHOP PAINTING

A.

General: Shop-paint structural steel, except those members or portions of members to be
embedded in concrete or mortar. Paint embedded steel that is partially exposed on exposed
portions and initial 2 inches of embedded areas only.

1. Do not paint surfaces to be welded or high-strength bolted with friction-type connections.
2. Do not paint surfaces scheduled to receive sprayed-on fireproofing.
3. Apply 2 coats of paint to surfaces that are inaccessible after assembly or erection. Change

color of second coat to distinguish it from first.

Surface Preparation: After inspection and before shipping, clean steelwork to be painted.
Remove loose rust, loose mill scale, and spatter, slag, or flux deposits. Clean steel in accordance
with Steel Structures Painting Council (SSPC) as follows:

1. SP-1 "Solvent Cleaning."

Painting: Immediately after surface preparation, apply structural steel primer paint in accordance
with manufacturer's instructions and at a rate to provide dry film thickness of not less than 1.5
mils. Use painting methods that result in full coverage of joints, corners, edges, and exposed
surfaces.

Painting: Provide a one-coat, shop-applied paint system complying with Steel Structures Painting
Council (SSPC) Paint System Guide No. 7.00.

2.4 SOURCE QUALITY CONTROL
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General: Materials and fabrication procedures are subject to inspection and tests in mill, shop,
and field, conducted by a qualified inspection agency. Such inspections and tests will not relieve
Contractor of responsibility for providing materials and fabrication procedures in compliance
with specified requirements.

Promptly remove and replace materials or fabricated components that do not comply.

Design of Members and Connections: Details shown are typical; similar details apply to similar
conditions, unless otherwise indicated. Verify dimensions at site whenever possible without
causing delay in the work.

1. Promptly notify Engineer whenever design of members and connections for any portion of
structure are not clearly indicated.

PART 3 - EXECUTION

3.1 ERECTION

A.

Surveys: Employ a licensed land surveyor for accurate erection of structural steel. Check
elevations of concrete and masonry bearing surfaces, and locations of anchor bolts and similar
devices, before erection work proceeds, and report discrepancies to Architect. Do not proceed
with erection until corrections have been made or until compensating adjustments to structural
steel work have been agreed upon with Engineer.

Temporary Shoring and Bracing: Provide temporary shoring and bracing members with
connections of sufficient strength to bear imposed loads. Remove temporary members and
connections when permanent members are in place and final connections are made. Provide
temporary guy lines to achieve proper alignment of structures as erection proceeds.

Temporary Planking: Provide temporary planking and working platforms as necessary to
effectively complete work.

Setting Bases and Bearing Plates: Clean concrete and masonry bearing surfaces of bond-reducing
materials and roughen to improve bond to surfaces. Clean bottom surface of base and bearing
plates.

1. Set loose and attached base plates and bearing plates for structural members on wedges
or other adjusting devices.
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 bases or plates to ensure that no voids
remain. Finish exposed surfaces, protect installed materials, and allow to cure.
4, For proprietary grout materials, comply with manufacturer's instructions.

Field Assembly: Set structural frames accurately to lines and elevations indicated. Align and
adjust various members forming part of complete frame or structure before permanently
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fastening. Clean bearing surfaces and other surfaces that will be in permanent contact before
assembly. Perform necessary adjustments to compensate for discrepancies in elevations and
alignment.

Level and plumb individual members of structure within specified AISC tolerances.

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.

Splice members only where indicated and accepted on shop drawings.

Erection Bolts: On exposed welded construction, remove erection bolts, fill holes with plug
welds, and grind smooth at exposed surfaces.

1. Comply with AISC Specifications for bearing, adequacy of temporary connections,
alignment, and removal of paint on surfaces adjacent to field welds.
2. Do not enlarge unfair holes in members by burning or by using drift pins, except in

secondary bracing members. Ream holes that must be enlarged to admit bolts.

Gas Cutting: Do not use gas cutting torches in field for correcting fabrication errors in primary
structural framing. Cutting will be permitted only on secondary members that are not under
stress, as acceptable to Architect. Finish gas-cut sections equal to a sheared appearance when
permitted.

Touch-Up Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint. Apply paint to exposed areas using same material as used for shop
painting.

1. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils.

Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted connections, and
abraded areas of shop paint on structural steel is included in Division 9 under painting work.

3.2 QUALITY CONTROL

A.

Owner will engage an independent testing and inspection agency to inspect high-strength bolted
connections and welded connections and to perform tests and prepare test reports.

Owner will engage an independent testing and inspection agency to inspect high-strength bolted
connections and welded connections and to perform tests and prepare test reports.

Testing agency shall conduct and interpret tests, state in each report whether test specimens
comply with requirements, and specifically state any deviations therefrom.

Provide access for testing agency to places where structural steel work is being fabricated or
produced so that required inspection and testing can be accomplished.
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Testing agency may inspect structural steel at plant before shipment.

Correct deficiencies in structural steel work that inspections and laboratory test reports have
indicated to be not in compliance with requirements. Perform additional tests, at Contractor's
expense, as necessary to reconfirm any noncompliance of original work and to show compliance
of corrected work.

Shop-Bolted Connections: Inspect or test in accordance with AISC specifications.

1. Verify that gaps of installed Direct Tension Indicators are less than gaps specified in ASTM
F 959, Table 2.

Shop Welding: Inspect and test during fabrication of structural steel assemblies, as follows:

1. Certify welders and conduct inspections and tests as required. Record types and locations
of defects found in work. Record work required and performed to correct deficiencies.

2. Perform visual inspection of all welds.

3. Perform tests of welds as follows. Inspection procedures listed are to be used at

Contractor's option.

o

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 not acceptable.

C. Radiographic Inspection: ASTM E 94 and ASTM E 142; minimum quality level
"2-2T."

d. Ultrasonic Inspection: ASTM E 164.

Field-Bolted Connections: Inspect in accordance with AISC specifications.

1 For Direct Tension Indicators, comply with requirements of ASTM F 959. Verify that gaps
are less than gaps specified in Table 2.
Field Welding: Inspect and test during erection of structural steel as follows:

2. Certify welders and conduct inspections and tests as required. Record types and locations
of defects found in work. Record work required and performed to correct deficiencies.
Perform visual inspection of all welds.

4. Perform tests of welds as follows:

w

o

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 not acceptable.

C. Radiographic Inspection: ASTM E 94 and ASTM E 142; minimum quality level
"2-2T."

d. Ultrasonic Inspection: ASTM E 164.
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END OF SECTION 05 12 00
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SECTION 05 22 00
STEEL JOISTS AND JOIST GIRDERS

PART 1 - GENERAL

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

A. This Section includes steel joists and joist girders for floor and roof framing. Types of joists
required include the following:
1. K-Series Open Web Steel Joists.
2. LH-Series Longspan Steel Joists.
3. DLH-Series Deep Longspan Steel Joists.
4, Joist Girders.

B. Refer to Division 3 Sections for installation of anchors set in concrete.

C. Refer to Division 4 Sections for installation of anchors set in masonry.

SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data and installation instructions for each type of joist and accessories.
1. Include manufacturer's certification that joists comply with SJI "Specifications."

C. Shop drawings showing layout of joist members, special connections, joining and accessories.
Include mark, number, type, location and spacing of joists and bridging.
1. Provide templates or location drawings for installation of anchor bolts and metal bearing

plates.

QUALITY ASSURANCE

A. General: Provide joists fabricated in compliance with Steel Joist Institute (SJI) "Standard
Specifications, Load Tables and Weight Tables for Steel Joists and Joist Girders."

B. Qualification of Field Welding: Qualify welding processes and welding operators in accordance

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

05 22 00 STEEL JOISTS & JOIST GIRDERS
Page 10of4



C.

CLH ENGINEERING, INC.

Inspection: Inspect joists and girders in accordance with SJI "Specifications."

DELIVERY, STORAGE AND HANDLING

A.

Deliver, store and handle steel joists as recommended in SJI "Specifications." Handle and store
joists in a manner to avoid deforming members and to avoid excessive stresses.

PART 2 - PRODUCTS

MATERIALS

A. Steel: Comply with SJI "Specifications" for chord and web sections.

B. Steel Bearing Plates: ASTM A 36.

C. Unfinished Threaded Fasteners: ASTM A 307, Grade A, regular hexagon type, low carbon steel.

D. Steel Prime Paint: Comply with SJI "Specifications."

E. Steel Prime Paint: Manufacturer's standard.

FABRICATION

A. General: Fabricate steel joists in accordance with SJI "Specification."

B. Holes in Chord Members: Provide holes in chord members where shown for securing other work
to steel joists; however, deduct area of holes from the area of chord when calculating strength of
member.

C. Extended End: Provide extended ends on joists where indicated, complying with SJI
"Specifications" and load tables.

D. Ceiling Extension: Provide ceiling extensions in areas having ceilings attached directly to joist
bottom chord. Provide either an extended bottom chord element or a separate unit, to suit
manufacturer's standards, of sufficient strength to support ceiling construction. Extend ends to
within 1/2 inch of finished wall surface, unless otherwise indicated.

E. Top Chord Extension: Provide top chord extensions ("S" type) on joists where indicated,
complying with SJI "Specifications" and load tables.

F. Bridging: Provide horizontal or diagonal type bridging for joists and joist girders, complying with
SJI "Specifications."

1. Provide bridging anchors for ends of bridging lines terminating at walls or beams.
G. End Anchorage: Provide end anchorages, including steel bearing plates, to secure joists to
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adjacent construction, complying with SJI "Specifications."

Header Units: Provide header units to support tail joists at openings in floor or roof system not
framed with steel shapes.

Shop Painting: Remove loose scale, heavy rust, and other foreign materials from fabricated joists
and accessories before application of shop paint.

1. Apply one shop coat of steel prime paint to joists and accessories, by spraying, dipping, or
other method to provide a continuous dry paint film thickness of not less than 0.50 mil.

PART 3 - EXECUTION

ERECTION

A

Place and secure steel joists in accordance with SJI "Specifications," final shop drawings, and as
herein specified.

Anchors: Furnish anchor bolts, steel bearing plates, and other devices to be built into concrete
and masonry construction.

1. Provide unfinished threaded fasteners for anchor bolts, unless high strength bolts
indicated.

Placing Joists: Do not start placement of steel joists until supporting work is in place and
secured. Place joists on supporting work, adjust and align in accurate locations and spacing
before permanently fastening.

Provide temporary bridging, connections, and anchors to ensure lateral stability during
construction.

1. Where "open-web" joist lengths are 40 feet and longer, install a center row of bolted
bridging to provide lateral stability before slackening of hoisting lines.

Bridging: Install bridging simultaneously with joist erection, before construction loads are
applied. Anchor ends of bridging lines at top and bottom chords where terminating at walls or
beams.

Fastening Joists: Comply with the following:

1. Field weld joists to supporting steel framework and steel bearing plates where indicated in
accordance with SJI "Specifications" for type of joists used. Coordinate welding sequence
and procedure with placing of joists.

2. Bolt joists to supporting steel framework in accordance with SJI "Specifications" for type
of joists used.

a. Use unfinished threaded fasteners for bolted connections, unless otherwise
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indicated.
G. Touch-Up Painting: After joist installation, wire brush welded areas, abraded or rusty surfaces,
and clean with solvent. Paint field-applied bolt heads and nuts and prepared surfaces on joists

and steel supporting members. Use same type of paint as used for shop painting.

H. Touch-Up Painting: Cleaning and touch-up painting of field welds, abraded areas, and rust spots
of shop painting is included under Division 9 painting work.

END OF SECTION 05 22 00
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SECTION 05 31 00
STEEL DECK

PART 1 - GENERAL

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this section.
SUMMARY
A. This Section includes steel deck units for floor and roof applications.
B. Header Duct used in conjunction with cellular metal floor deck is specified in Division 16; it is not
work of this section.
SUBMITTALS
A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.
Product data including manufacturer's specifications and installation instructions for each
type of decking and accessories.
a. Provide test data for mechanical fasteners used in lieu of welding for fastening deck
to supporting structures.
Shop drawings showing layout and types of deck units, anchorage details, and conditions
requiring closure strips, supplementary framing, sump pans, cant strips, cut openings,
special jointing, and other accessories.
QUALITY ASSURANCE
A. Codes and Standards: Comply with provisions of the following codes and standards, except as

otherwise indicated:

American Iron and Steel Institute (AISI), "Specification for the Design of Cold-Formed Steel
Structural Members."

American Welding Society (AWS), D1.3 "Structural Welding Code - Sheet Steel."

Steel Deck Institute (SDI), "Design Manual for Composite Decks, Form Decks and Roof
Decks."
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Qualification of Field Welding: Use qualified welding processes and welding operators in
accordance with "Welder Qualification" procedures of AWS.

1. Welded decking in place is subject to inspection and testing. Owner will bear expense of
removing and replacing portions of decking for testing purposes if welds are found to be
satisfactory. Remove work found to be defective and replace with new acceptable work.

Underwriters' Label: Provide metal floor deck units listed in Underwriters' Laboratories "Fire
Resistance Directory", with each deck unit bearing the UL label and marking for specific system
detailed.

1. Provide cellular floor deck units listed in UL "Electrical Construction Materials Directory"
with each cellular metal floor deck unit bearing UL labels and marking. Provide units that
will permit use of standard header ducts and outlets for electrical distribution systems.

FM Listing: Provide steel roof deck units that have been evaluated by Factory Mutual System
and are listed in "Factory Mutual Approval Guide" for "Class I" fire-rated construction.

PART 2 - PRODUCTS

MANUFACTURERS

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the work include but are not limited to the following:

Manufacturers: Subject to compliance with requirements, provide products of one of the
following:

Bowman Metal Deck Div., Cyclops Corp.
Consolidated Systems, Inc.

Epic Metals Corp.

Marlyn Steel Products, Inc.

H. H. Robertson Co.

Roll Form Products, Inc.

Roof Deck, Inc.

United Steel Deck, Inc.

Vulcraft Div., Nucor Corp.

Wheeling Corrugating Co.

LN WUL A WNRE
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©

MATERIALS

A.

Steel for Painted Metal Deck Units: ASTM A 611, grade as required to comply with SDI
specifications.
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B. Steel for Galvanized Metal Deck Units: ASTM A 446, grade as required to comply with SDI
specifications.

C. Miscellaneous Steel Shapes: ASTM A 36.

D. Shear Connectors: Headed stud type, ASTM A 108, Grade 1015 or 1020, cold-finished carbon
steel, with dimensions complying with AISC specifications.

E. Shear Connectors: Strap type, ASTM A 570, Grade D, hot-rolled carbon steel.

F. Sheet Metal Accessories: ASTM A 526, commercial quality, galvanized.

G. Galvanizing: ASTM A 525, G60.

H. Galvanizing Repair: Where galvanized surfaces are damaged, prepare surfaces and repair in

accordance with procedures specified in ASTM A 780.

l. Paint: Manufacturer's baked-on, rust-inhibitive paint, for application to metal surfaces that have
been chemically cleaned and phosphate chemical treated.

J. Flexible Closure Strips: Manufacturer's standard vulcanized, closed-cell, synthetic rubber.

K. Acoustic Sound Barrier Closures: Manufacturer's standard mineral fiber closures.

FABRICATION

A. General: Form deck units in lengths to span three or more supports, with flush, telescoped, or
nested 2-inch laps at ends and interlocking or nested side laps, of metal thickness, depth, and
width as indicated.

B. Roof Deck Units: Provide deck configurations that comply with SDI "Specifications and

Commentary for Steel Roof Deck."

C. Acoustical Roof Deck Units:

1. Single-pan units: Single-pan fluted units with vertical webs perforated with approximate
5/32-inch-diameter holes staggered 3/8-inch o.c. Provide mineral fiber acoustical
insulation strips of profile to fit void space between vertical ribs.

2. Multiple-pan cellular units: Composite units consisting of upper fluted section combined
with lower flat plate section having interlocking side laps and approximate 5/32-inch
perforations staggered on 3/8-inch centers under cells formed by upper unit. Provide
mineral fiber acoustical insulation strips of profile to fit void space of each cell.

D. Non-Composite Steel Form Deck: Provide fluted sections of metal deck as permanent forms for
reinforced concrete slabs.
E. Cellular Metal Floor Deck Units:
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1. Fabricate flat-bottom units with top fluted section cells combined on a lower flat plate, of
metal thickness, depth, and width of unit, number of cells per unit, and width of cells as
indicated.

2. Fabricate double-cell units with top fluted section cells combined with matching fluted

bottom section, of metal thickness, depth, and width of units, number of cells per unit,
and width of cells as indicated.

3. Provide sufficient welds, forming sheets into cellular floor deck units to develop full
horizontal shear strength at plane where steel sheets are joined.

Composite Steel Floor Deck: Fabricate deck units with integral embossing or raised pattern to
furnish mechanical bond with concrete slabs. Fabricate open-beam deck units with fluted
section having interlocking side laps.

Metal Cover Plates: Fabricate metal cover plates for end-abutting floor deck units of not less
than same thickness as decking. Form to match contour of deck units and approximately 6
inches wide.

Metal Closure Strips: Fabricate metal closure strips, for cell raceways and openings between
decking and other construction, of not less than 0.045-inch min. (18 gage) sheet steel. Form to
provide tight-fitting closures at open ends of cells or flutes and sides of decking.

Roof Sump Pans: Fabricate from single piece of 0.071-inch min. (14 gage) galvanized sheet steel
with level bottoms and sloping sides to direct water flow to drain. Provide sump pans of
adequate size to receive roof drains and with bearing flanges not less than 3 inches wide. Recess
pans not less than 1-1/2 inches below roof deck surface unless otherwise shown or required by
deck configuration. Holes for drains will be cut in the field by others.

PART 3 - EXECUTION

INSTALLATION

A.

General: Install deck units and accessories in accordance with manufacturer's recommendations,
shop drawings, and as specified herein.

Place deck units on supporting steel framework and adjust to final position with ends accurately
aligned and bearing on supporting members before being permanently fastened. Do not stretch

or contract side lap interlocks.

Align deck units for entire length of run of cells and with close alignment between cells at ends of
abutting units.

Place deck units flat and square, secured to adjacent framing without warp or deflection.
Do not place deck units on concrete supporting structure until concrete has cured and is dry.

Coordinate and cooperate with structural steel erector in locating decking bundles to prevent
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overloading of structural members.

Do not use floor deck units for storage or working platforms until permanently secured.
Fastening Deck Units (U.N.O. on plans):

1. Fasten floor deck units to steel supporting members by nominal 5/8- inch puddle welds or

elongated welds of equal strength, spaced not more than 12 inches o.c. with a minimum
of two welds per unit at each support.

2. Tack weld or use self-tapping No. 8 or larger machine screws at 4 feet o.c. for fastening
end closures.
3. Fasten roof deck units to steel supporting members by not less than 1/2-inch-diameter

puddle welds or elongated welds of equal strength, spaced not more than 12 inches at
every support, and at closer spacing where indicated. In addition, secure deck to each
supporting member in ribs where side laps occur.

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

a. Use welding washers where recommended by deck manufacturer.

5. Mechanical fasteners, either powder-actuated or pneumatically driven, may be used in
lieu of welding. Locate mechanical fasteners and install in accordance with deck
manufacturer's instructions.

6. Mechanically fasten side laps of adjacent deck units between supports, at intervals not
exceeding 36 inches o.c., using self-tapping No. 8 or larger machine screws.

7. Uplift Loading: Install and anchor roof deck units to resist gross uplift loading of 45 Ibs. psf
at eave overhang and 30 lbs. psf for other roof areas U.N.O. on plans.

a. Keep the interiors of cells that will be used as raceways free of welds having sharp
points or edges.

Cutting and Fitting: Cut and neatly fit deck units and accessories around other work projecting
through or adjacent to the decking, as shown.

Reinforcement at Openings: Provide additional metal reinforcement and closure pieces as
required for strength, continuity of decking, and support of other work shown.

Hanger Slots or Clips: Provide UL-approved punched hanger slots between cells or flutes of
lower element where floor deck units are to receive hangers for support of ceiling construction,
air ducts, diffusers, or lighting fixtures.

1. Hanger clips designed to clip over male side lap joints of floor deck units may be used
instead of hanger slots.

2. Locate slots or clips at not more than 14 inches o.c. in both directions, not over 9 inches
from walls at ends, and not more than 12 inches from walls at sides, unless otherwise
indicated.

3. Provide manufacturer's standard hanger attachment devices.
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L. Joint Covers: Provide metal joint covers at abutting ends and changes in direction of floor deck
units, except where taped joints are required.

M.  Roof Sump Pans: Place over openings provided in roof decking and weld to top decking surface.
Space welds not more than 12 inches o.c. with at least one weld at each corner.

N. Shear Connectors: Weld shear connectors to supports through decking units in accordance with
manufacturer's instructions. Do not weld shear connectors through two layers (lapped ends) of
decking units. Weld only on clean, dry deck surfaces.

0. Closure Strips: Provide metal closure strips at open uncovered ends and edges of roof decking
and in voids between decking and other construction. Weld into position to provide a complete
decking installation.

1. Provide flexible closure strips instead of metal closures, at Contractor's option, wherever
their use will ensure complete closure. Install with adhesive in accordance with
manufacturer's instructions.

P. Touch-Up Painting: After decking installation, wire brush, clean, and paint scarred areas, welds,
and rust spots on top and bottom surfaces of decking units and supporting steel members.

1. Touch-up galvanized surfaces with galvanizing repair paint applied in accordance with
manufacturer's instructions.
2. Touch-up painted surfaces with same type of shop paint used on adjacent surfaces.
Q. In areas where shop-painted surfaces are to be exposed, apply touch-up paint to blend into

adjacent surfaces.
R. Touch-Up Painting: Cleaning and touch-up painting of field welds, abraded areas, and rust spots,

as required after erection and before proceeding with field painting, is included in Division 9
under "Painting."

END OF SECTION 05 31 00
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SECTION 31 11 00
SITE CLEARING AND GRUBBING

PART 1 - GENERAL
RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification Section, apply to this section.

SUMMARY

This Section includes the following:
Clearing and grubbing.

PROJECT CONDITIONS

Protection of Existing Improvements: Provide protections necessary to prevent damage to existing
improvements indicated to remain in place.

Protect improvements on adjoining properties and on Owner's property.

Restore damaged improvements to their original condition.

PART 2 - PRODUCTS

Not applicable to this section

PART 3 - EXECUTION

SITE CLEARING

General: Remove grass and other vegetation, improvements, or obstructions as required to permit

installation of new construction. Remove similar items elsewhere on site or premises as specifically
indicated. "Removal" includes digging out an off-site disposing of stumps and roots.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless further
excavation or earthwork is indicated. Refer to other sections in his division relating to fill requirements.
DISPOSAL OF WASTE MATERIALS

Removal from Owner's Property: Remove waste materials and unsuitable or excess topsoil from owner's

properties.

END OF SECTION 31 11 00
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SECTION 31 20 00
EARTHWORK

PART 1 - GENERAL
RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this section.

SUMMARY
This Section includes the following:
Preparing of subgrade for building slabs.
Excavating and backfilling of trenches within building lines.
Excavating and backfilling for underground mechanical and electrical utilities and buried mechanical
and electrical appurtenances.
SUBMITTALS

Test Reports: Submit the following reports directly to Architect from the testing services, with copy to
Contractor:

Test reports on borrow material.
Field Reports; in-place soil density test.
One optimum moisture-maximum density curve for each type of soil encountered.

Report of percent compaction and moisture content of each strata tested.

QUALITY ASSURANCE

Codes and Standards: Perform excavation work in compliance with applicable requirements of authorities
having jurisdiction.

Testing and Inspection Service: Contractor will employ and pay for a qualified independent Geotechnical
testing and inspection laboratory to perform soil testing and inspection service during earthwork operations.

Testing Laboratory Qualifications: To qualify for acceptance, the Geotechnical testing laboratory must
demonstrate to Architect's satisfaction, based on evaluation of laboratory-submitted criteria conforming to
ASTM E 699, that it has the experience and capability to conduct required field and laboratory Geotechnical
testing without delaying the progress of the work.
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PROJECT CONDITIONS

Existing Utilities: Locate existing underground utilities in areas of excavation work. If utilities are indicated to
remain in place, provide adequate means of support and protection during earthwork operations.

Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation,
consult utility owner immediately for directions. Cooperate with Owner and utility companies in

keeping respective services and facilities in operation. Repair damaged utilities to satisfaction of
utility owner.

Use of Explosives: Use of explosives is not permitted.

Protection of Person and Property: Barricade open excavations occurring as part of this work and post with
warning lights.

Operate warning lights as recommended by authorities having jurisdiction.
Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork
operations.
Perform excavation by hand within drip line of large trees to remain. Protect root systems form
damage or dry out to the greatest extent possible. Maintain moist condition for root system and
cover exposed roots with moistened burlap.

PART 2 - PRODUCTS

SOIL MATERIALS

Select fill: Fill under all floor slabs when properly slaked and tested by a qualified testing laboratory shall
meet the following requirements:

1. Liquid limit per plans.

2. Plasticity Index per plans.

3. Shall contain no organic material.

4, Shall contain no stones larger than 2 inches.

Samples of proposed select fill shall be furnished to the testing laboratory a minimum of 7 days prior to
installation to permit time for specification compliance, inspection, and approval.

Backfill and Fill Materials: Satisfactory soil materials free of clay, rock, or gravel larger than 2 inches in
any dimension, debris, waste, frozen materials, vegetation and other deleterious matter.

31 20 00 EARTH WORK
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PART 3 - EXECUTION
EXCAVATION

Excavation is unclassified and includes excavation to subgrade elevations indicated, regardless of
character of materials and obstructions encountered.

STABILITY OF EXCAVATIONS
General: Comply with local codes, ordinances, and requirements of agencies having jurisdiction.

Slope sides of excavations to comply with local codes, ordinances, and requirements of agencies having
jurisdiction. Shore and brace where sloping is not possible because of space restrictions or stability of
material excavated. Maintain sides and slopes of excavations in safe condition until completion of
backfilling.

DEWATERING

Prevent surface water and subsurface or ground water from flowing into excavations and from flooding
project site and surrounding area.

Do not allow water to accumulate in excavations. Remove water to prevent
softening of foundation bottoms, undercutting footings, and soil changes
detrimental to stability of subgrades and foundations. Provide and

maintain pumps, well points, sumps, suction and discharge lines, and other
dewatering system components necessary to convey water away from excavations.

Establish and maintain temporary drainage ditches and other diversions outside excavation limits to
convey rain water and water removed from excavations to collecting or runoff areas. Do not use
trench excavations as temporary drainage ditches.

See plans for additional information.

STORAGE OF EXCAVATED MATERIALS

Stockpile excavated materials acceptable for backfill and fill where directed. Place, grade, and shape
stockpiles for proper drainage.

Located and retain soil materials away from edge of excavations. Do not store within drip line of trees
indicated to remain.

Dispose of excess excavated soil material and materials not acceptable for use as backfill or fill.

EXCAVATION FOR STRUCTURES
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Conform to elevations and dimensions shown within a tolerance of plus or minus 0.10 foot, and
extending a sufficient distance from footings and foundations to permit placing and removal of
concrete form work, installation of services, and other construction and for inspection.

Excavations for footing and foundations: Do not disturb bottom of excavation. Excavate by hand to
final grade just before concrete reinforcement is placed. Trim bottoms to required lines and grades
to leave solid base to receive other work.

Excavation for Grade Beams: Cut grade beams to the cross sections and grades as shown on the
drawings. Deposit excavated materials away from the proposed building areas.

Excavation for Underground Tanks, Basins, and Mechanical or Electrical

Structures: Conform to elevations and dimensions indicated within a tolerance of plus or minus 0.10
foot; plus a sufficient distance to permit placing and removal of concrete form work, installation of
services, and other construction and for inspection. Do not disturb bottom of excavations, intended
for bearing surface.

BACKFILL AND FILL

General: Place soil material in layers to required subgrade elevations, for each area classification listed
below, using materials specified in Part 2 of this Section.

Under grassed areas, use satisfactory excavated or borrow material.
Under steps, use select fill material.

Under building slabs, use select fill material.

PLACEMENT AND COMPACTION

Remove at least 6 inches of top soil, vegetation, debris, etc., from the proposed building and paved areas to
a distance of 5'-0" outside the construction line.

Rework and compact the top 6 inches of the exposed subgrade under all floors, walks, and pavements to 95
% (+ 2%) of maximum density at -2% to +3% of the optimum moisture content, in accordance with test
method ASTM D-698, prior to placement of final lift or lifts to achieve required grades.

Select fill under all floors, walks, and pavements shall be compacted in the field in lifts not to exceed 8"
maximum density, to +3% of the optimum moisture content, as determined by Texas Highway Department
as indicated on plans.

Laboratory moisture-density curve or curves as required, and results of field density checks shall be
submitted to the Architect or Engineer. A minimum of one (1) in place density test per 2000 square feet of
slab are shall be taken on alternating lifts during placement of select fill.
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No backfilling will be permitted where excavations for bearing under footings has been carried too deep.
Such excavations shall be filled with concrete of the same class as the member it is to support.

GRADING

General: Uniformly grade areas within limits of grading under this section, including adjacent transition
areas. Smooth finished surface within specified tolerances, compact with uniform levels or slopes between
points where elevations are indicated or between such points and existing grades.

Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from structures
and to prevent ponding. Finish surfaces free from irregular surface changes and as follows:

Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 0.10 foot above or
below required subgrade elevations.

FIELD QUALITY CONTROL

Quality Control Testing During Construction: Allow testing service to inspect and approve each subgrade,
base, and fill layer before further backfill or construction work is performed.

If in opinion of Architect, based on testing service reports and inspection, subgrade or fills that have
been placed are below specified density, perform additional compaction and testing until specified
density is obtained. Contractor shall pay for such retesting.

EROSION CONTROL:

Provide erosion control methods in accordance with requirements of authorities having jurisdiction.

MAINTENANCE

Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of trash and
debris.

Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.

Reconditioning Compacted Areas: Where completed compacted areas are disturbed by subsequent
construction operations or adverse weather, scarify surface, reshape, and compact to required density prior
to further constructions.

Settling: Where settling is measurable or observable at excavated areas during general project warranty
period, remove surface (pavement, lawn, or other finish), add backfill material, compact, and replace surface
treatment. Restore appearance, quality, and condition of surface or finish to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.

DISPOSAL OF EXCESS AND WASTE MATERIALS
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Removal from Owner's Property: Remove waste materials, including unacceptable excavated material, trash,
and debris, and dispose of it off Owner's property.

END OF SECTION 31 20 00
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SECTION 313116
TERMITE CONTROL

PART 1 - GENERAL
SUMMARY
Provide soil treatment for termite control, under all concrete building slabs on grade.
LEED goals: Not used.
SUBMITTALS
Product data: Submit manufacturer’s technical data and application instructions.
QUALITY ASSURANCE

In addition to requirements of these specifications, comply with manufacturer’s instructions and
recommendations for work, including the preparation of substrate and application.

Engage a professional pest control operator, licensed in accordance with regulations of the State of
Texas for application of soil treatment solution.

Use only termiticides that are approved by the Texas Department of Food and Agriculture, which
bear a Federal registration number of the U.S Environmental Protection Agency, and are on the
Texas approved list.

JOB CONDITIONS

Restrictions: Do not apply soil treatment solution until excavating, filling and grading operations are
completed, except as otherwise required in construction operations.

To ensure penetration, do not apply soil treatment to excessively wet soils or during inclement
weather. Comply with handling and application instructions of the soil toxicant manufacturer.

SPECIFIC PRODUCT WARRANTY

Furnish written warranty certifying that applied soil termiticide treatment will prevent infestation of
subterranean termites and, that if subterranean termite activity is discovered during warranty
period, Contractor will re-treat soil and repair or replace damage caused by termite infestation.
Provide warranty for period of 2 years from date of treatment, signed by Applicator and Contractor.
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PART 2 - PRODUCTS

SOIL TREATMENT SOLUTION
Use an emulsible concentrate termiticide for dilution with water, specially formulated to prevent
infestation by termites. Fuel oil will not be permitted as a dilutent. Provide a solution consisting of
one of following products (or equal):
Premise 75 — (A/1) Imidacloprid/Chloronicotinyl.
Talstar Termiticide — (A/1) Bifenthrin in dilution 0.06%.
Firstline GT Termite Bait Station — (A/1) N-Ethyl Perfluoroctanesulfonide 0.01%.
Dragnet SFR — (I/A) Permethrin in dilution 0.5%.
Termidor SC — (A/I) Fipronil in dilution 0.125%.
Other solutions may be used as recommended by applicator if also acceptable to architect and
approved for intended application by local authorities. Use only soil treatment solutions which are
not injurious to planting.

PART 3 - EXECUTION

APPLICATION
Surface Preparation: Remove foreign matter which could decrease effectiveness of treatment on
areas to be treated. Loosen, rake and level soil to be treated, except previously compacted area
under slabs and foundations. Toxicants may be applied before placement of compacted fill under
slabs, if recommended by toxicant manufacturer.
Formulation, treatment, storage and disposal of termiticide shall be in accordance with label
directions. Water for formulation shall be drawn only from a hose fitted with a backflow perventer
meeting local plumbing codes.

Apply treatment solution with a low pressure coarse spray.

Establish a vertical termiticide barrier under slab in critical areas such as inside of foundations walls,
both sides of partition walls, and around plumbing and other utility conduits.

Under slab-on-grade structures, treat soil before concrete slabs are placed, using the rates of
application recommended by the manufacturer of the termiticide.

At grade beams, treat all surfaces with individual attention to the perimeters and outside edges of
the beam.

At expansion joints, control joints, and areas where slabs will be penetrated, apply termiticide at
double the rate used in the field of the slab.
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Post signs in areas of application to warn workers that soil termiticide treatment has been applied.
Remove signs when areas are covered by other construction.

Reapply soil treatment solution to areas disturbed by subsequent excavation, landscape grading, or
other construction activities following application.

END OF SECTION 31 31 16
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