62A Riesner - Generator Relocation

Houston, TX Issue For Permit and Bid
Project No. 11172 Aprit 13, 2012
BRAVE / Architecture
SECTION 02 4100
DEMOLITION

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.
B. Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS
A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises.

B. Section 01 1000 - Summary: Description of items to be salvaged or removed for re-use by
Contractor.

C. Owner's Additional Requirements

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2009.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Site Plan: Showing:
1. Vegetation to be protected.
2. Areas for temporary construction and field offices.
3. Areas for temporary and permanent placement of removed materials.
C. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences.

2. Identify demolition firm and submit qualifications.
3. Include a summary of safety procedures.

D. Project Record Documents: Accurately record actual locations of capped and active utilities and
subsurface construction.

1.05 QUALITY ASSURANCE
A. Demolition Firm Qualifications: Company specializing in the type of work required.
1. Minimum of 5 years of documented experience.

PART 2 PRODUCTS
2.01 MATERIALS
A. Fill Material: As specified in Section 31 2200 - Grading

PART 3 EXECUTION
3.01 SCOPE

A. Within area of new construction, remove foundation walls and footings to a minimum of 2 feet
below finished grade.

DEMOLITION
Section 02 4100 page 1 of 4



62A Riesner - Generator Relocation

Houston, TX Issue For Permit and Bid
Project No. 11172 April 13, 2012
BRAVE / Architecture

B. Outside area of new construction, remove foundation walls and footings to a minimum of 2 feet
below finished grade.

C. Remove concrete slabs on grade as indicated on drawings.
D. Remove other items indicated, for salvage, relocation, and recycling.

E. Fill excavations, open pits, and holes in ground areas generated as result of removals, using
specified fill; compact fill as specified in Section 31 2200.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with other requirements specified in Section 01 7000.

B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.

1. Obtain required permits.

2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.

4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed:

»

do not allow worker or public access within range of potential collapse of unstable structures.
. Provide, erect, and maintain temporary barriers and security devices.

- Use physical barriers to prevent access to areas that could be hazardous to workers or the
public.

7. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

8. Do not close or obstruct roadways or sidewalks without permit.

9. Conduct operations to minimize obstruction of public and private entrances and exits; do not
obstruct required exits at any time; protect persons using entrances and exits from removal
operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment will
traverse, infringe upon or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.
D. Do not begin removal until built elements to be salvaged or relocated have been removed.

E. Do not begin removal until vegetation to be relocated has been removed and specified measures
have been taken to protect vegetation to remain.

F. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

G. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

H. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

I. Perform demolition in a manner that maximizes salvage and recycling of materials,
1. Comply with requirements of Section 01 7419 - Waste Management.
2. Dismantle existing construction and separate materials.

3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection point
or point of reuse.

an
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3.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at

least 3 days prior written notification to Owner.

. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of

utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected

and abandoned utilities.

. Prepare building demolition areas by disconnecting and capping utilities outside the demolition

zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A

Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.

B.

E.

1. Verify that construction and utility arrangements are as shown.

2. Report discrepancies to Architect before disturbing existing instailation.

3. Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in
Section 01 5000 in locations indicated on drawings.

2. Provide sound retardant partitions of construction indicated on drawings in locations indicated
on drawings.

. Maintain weatherproof exterior building enclosure except for interruptions required for

replacement or modifications; take care to prevent water and humidity damage.

. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with
new construction specified.

2. Remove items indicated on drawings.

Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready for
service.

3. See Section 01 1000 for other limitations on outages and required notifications.
4. Verify that abandoned services serve only abandoned facilities before removal.

5. Remove abandoned pipe, ducts, conduits, and equipment, including those above accessible
ceilings; remove back to source of supply where possible, otherwise cap stub and tag with
identification.
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F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.05 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Remove from site all materials not to be reused on site
C. Leave site in clean condition, ready for subsequent work.
D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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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 01 Specification Sections, apply to this
Section.

1.2  SUMMARY

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

1. Footings.

2. Foundation walls.

3. Slabs-on-grade.

4 Suspended slabs.

5. Concrete toppings.

6. Building frame members.
7. Building walls.

B. Related Sections include the following:

1. Division 03 Section "Architectural Concrete” for general building
applications of specially finished formed concrete.
2. Division 03 Section "Concrete Topping" for emery- and iron-aggregate

concrete floor toppings.

Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
Division 32 Section "Concrete Paving" for concrete pavement and walks.
Division 32 Section "Decorative Concrete Paving" for decorative concrete
pavement and walks.

oA w

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

1.4 SUBMITTALS

A. Product Data: For each type of product indicated.
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B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures
when characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at
Project site.

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication,
bending, and placement. Include bar sizes, lengths, material, grade, bar
schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps,
mechanical connections, tie spacing, hoop spacing, and supports for concrete
reinforcement.

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of
stripping formwork, shoring removal, and installing and removing
reshoring.

E. Samples: For waterstops and vapor retarder.

F. Welding certificates.

G. Qualification Data: For Installer manufacturer testing agency.

H. Material Test Reports: For the following, from a qualified testing agency,
indicating compliance with requirements:

1. Aggregates

I Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.

2. Admixtures.

3. Form materials and form-release agents.

4. Steel reinforcement and accessories.

5. Fiber reinforcement.

6. Waterstops.

7. Curing compounds.

8. Floor and slab treatments.

9. Bonding agents.

10. Adhesives.

1. Vapor retarders.

12. Semirigid joint filler.

13. Joint-filler strips.

14. Repair materials.
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J. Floor surface flatness and levelness measurements to determine compliance
with specified tolerances.

K. Field quality-control test and inspection reports.

L. Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

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

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

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

C. Testing Agency Qualifications: An independent agency, qualified according to
ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to
ASTM E 548.

1. Personnei conducting field tests shall be qualified as AC! Concrete Field
Testing Technician, Grade 1, according to ACI CP-01 or an equivalent
certification program.

2. Personnel performing laboratory tests shall be ACl-certified Concrete
Strength Testing Technician and Concrete Laboratory Testing Technician
- Grade |. Testing Agency laboratory supervisor shall be an ACl-certified
Concrete Laboratory Testing Technician - Grade |I.

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

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

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

1. ACI 301, "Specification for Structural Concrete,” Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."
G. Concrete Testing Service: Engage a qualified independent testing agency to

perform material evaluation tests and to design concrete mixtures.
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H. Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 01 Section "Project Management and Coordination.”

1.

Before submitting design mixtures, review concrete design mixture and
examine procedures for ensuring quality of concrete materials. Require
representatives of each entity directly concerned with cast-in-place
concrete to attend, including the following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design
mixtures.

C. Ready-mix concrete manufacturer.

d. Concrete subcontractor.

Review special inspection and testing and inspecting agency procedures
for field quality control, concrete finishes and finishing, cold- and hot-
weather concreting procedures, curing procedures, construction
contraction and isolation joints, and joint-filler strips, semirigid joint fillers,
forms and form removal limitations, shoring and reshoring procedures,
vapor-retarder installation, anchor rod and anchorage device installation
tolerances, steel reinforcement installation, floor and slab flatness and
levelness measurement, concrete repair procedures, and concrete
protection.

1.6 DELIVERY, STORAGE, AND HANDLING

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

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight,
dirt, oil, and other contaminants.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part2 articles where titles below introduce lists, the following
requirements apply to product selection:

1.

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

2. Products: Subject to compliance with requirements, provide one of the
products specified.
HPD 62 Riesner — Generator Relocation CAST-IN-PLACE CONCRETE 1150000802
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SECTION 03 30 00 CAST-IN-PLACE CONCRETE

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

4, Manufacturers:  Subject to compliance with requirements, provide
products by one of the manufacturers specified.

2.2 FORM-FACING MATERIALS

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

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying
with DOC PS 1, and as follows:

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

C. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge
sealed.
B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved

material. Provide lumber dressed on at least two edges and one side for tight fit.

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or
abrupt irregularities not exceeding specified formwork surface class. Provide units
with sufficient wall thickness to resist plastic concrete loads without detrimental

deformation.

D. Void Forms: Biodegradable paper surface, treated for moisture resistance,
structurally sufficient to support weight of plastic concrete and other superimposed
loads.

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

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

1. Formulate form-release agent with rust inhibitor for steel form-facing
materials.
G. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-

reinforced plastic form ties designed to resist lateral pressure of fresh concrete on
forms and to prevent spalling of concrete on removal.
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1. Furnish units that will leave no corrodible metal closer than 1 inch (25
mm) to the plane of exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25
mm) in diameter in concrete surface.

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

dampproofing or waterproofing.

2.3 STEEL REINFORCEMENT

A

B
C.
D

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
Deformed-Steel Wire: ASTM A 496.

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

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

2.4 REINFORCEMENT ACCESSORIES

A.

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true
to length with ends square and free of burrs.

Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel
bars, ASTM A 775/A 775M epoxy coated.

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with
epoxy coating on reinforcement and complying with ASTM A 775/A 775M.

Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust,
or sprayed zinc.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening reinforcing bars and welded wire reinforcement in place.
Manufacture bar supports from steel wire, plastic, or precast concrete according to
CRSl's "Manual of Standard Practice," of greater compressive strength than
concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports
contact forms, use CRS! Class 1 plastic-protected steel wire or CRSI
Class 2 stainless-steel bar supports.
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2.5 CONCRETE MATERIALS

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

1. Portland Cement: ASTM C 150, Type L.

a. Fly Ash: ASTM C 618, Class C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100
or 120.

B. Normal-Weight Aggregates: ASTM C 33, coarse aggregate or better, graded.
Provide aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in
cement.

C. Water: ASTM C 94/C 94M and potable.

2.6 ADMIXTURES
A. Air-Entraining Admixture: ASTM C 260.

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

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

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

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

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

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

C. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to
lime and other alkalis.

1. Manufacturers:
a. Bayer Corporation.
b. ChemMasters.
C. Conspec Marketing & Manufacturing Co., Inc.; a Dayton Superior
Company.
d. Davis Colors.
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e. Elementis Pigments, Inc.
f. Hoover Color Corporation.
g. Lambert Corporation.
h. Scofield, L. M. Company.
i. Solomon Colors.
2. Color: As selected by Architect from manufacturer's full range.

2.7 WATERSTOPS

A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal
strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for
adhesive bonding to concrete, 3/4 by 1 inch.

1. Available Products:

a.

~0oo0o

g.

Colloid  Environmental Technologies Company; Volclay
Waterstop-RX.

Concrete Sealants Inc.; Conseal CS-231.

Greenstreak; Swellstop.

Henry Company, Sealants Division; Hydro-Flex.

JP Specialties, Inc.; Earthshield Type 20.

Progress Unlimited, Inc.; Superstop.

TCMiraDRI; Mirastop.

B. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or
trapezoidal strip, bentonite-free hydrophilic polymer modified chloroprene rubber,
for adhesive bonding to concrete, 3/8 by 3/4 inch.

1. Available Products:
a. Deneef Construction Chemicals; Swellseal.
b. Greenstreak; Hydrotite.
C. Mitsubishi International Corporation; Adeka Ultra Seal.
d. Progress Unlimited, Inc.; Superstop.

2.8 VAPOR RETARDERS

A Plastic Vapor Retarder: ASTME 1745, Class A. Include manufacturer's
recommended adhesive or pressure-sensitive tape.

1. Products:
a. Fortifiber Corporation; Moistop Uitra.
b. Raven Industries Inc.; Vapor Block 15.
C. Stego Industries, LLC; Stego Wrap, 15 mils.
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2. Max pertinence of 0.01 perms when tested according to ASTM E 1643.

2.9 CURING MATERIALS

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

1. Available Products:
a. Dayton Superior Corporation; Sure Film.
b. Euclid Chemical Company (The); Eucobar.
C. Meadows, W. R, Inc.; Sealtight Evapre.
d. Nox-Crete Products Group, Kinsman Corporation; Monofiim.
e. Sika Corporation, Inc.; SikaFiim.

B. Water: Potable.

C. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309,
Type 1, Class B, nondissipating, certified by curing compound manufacturer to not
interfere with bonding of floor covering.

1. Available Products:
a. Dayton Superior Corporation; Safe Cure and Seal (J-18).
b. Euclid Chemical Company (The); Aqua Cure VOX.
c. Meadows, W. R., Inc.; Vocomp-20.
d. Nox-Crete Products Group, Kinsman Corporation; Cure &

Seal 150E.

2.10 RELATED MATERIALS

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

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin
with a Type A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent: ASTM C 1059, Type ll, non-redispersible, acrylic emulsion or
styrene butadiene.

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of
humid curing and bonding to damp surfaces, of class suitable for application
temperature and of grade to suit requirements, and as follows:

1. Types | and ll, non-load bearing, for bonding hardened or freshly mixed
concrete to hardened concrete.
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E. Reglets: Fabricate reglets of not less than 0.0217-inch- thick, galvanized steel
sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of
concrete or debris.

F. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch
thick, with bent tab anchors. Temporarily fill or cover face opening of slots to
prevent intrusion of concrete or debris.

2.11 CONCRETE MIXTURES, GENERAL

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

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

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

1. Fly Ash: 20 percent.
2. Combined Fly Ash and Pozzolan: 25 percent.

C. Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15]
[0.30] [1.00] percent by weight of cement.

D. Admixtures: Use admixtures according to manufacturer's written instructions.
1. Use water-reducing or high-range water-reducing admixture in concrete,
as required, for placement and workability.
2. Use water-reducing and retarding admixture when required by high
temperatures, low humidity, or other adverse placement conditions.
3. Use water-reducing admixture in pumped concrete, concrete for heavy-

use industrial slabs and parking structure slabs, concrete required to be
watertight, and concrete with a water-cementitious materials ratio below
0.50.

E. Color Pigment: Add color pigment to concrete mixture according to

manufacturer's written instructions and to result in hardened concrete color
consistent with approved mockup.

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Proportion normal-weight concrete mixture as foliows:
1. Minimum Compressive Strength: 3000 psi minimum or as on drawings at
28 days.
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SECTION 03 30 00 CAST-IN-PLACE CONCRETE

2. Maximum Water-Cementitious Materials Ratio: 0.45.
3. Slump Limit: 5 inches, plus or minus 1 inch.
4. Air Content: 4 percent, plus or minus 1.5 percent at point of delivery for

1-1/2-inch nominal maximum aggregate size.

2.13 FABRICATING REINFORCEMENT

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

2.14 CONCRETE MIXING

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

1. When air temperature is between 85 and 90 deg F, reduce mixing and

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

PART 3 - EXECUTION

3.1  FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to
support vertical, lateral, static, and dynamic loads, and construction loads that
might be applied, until structure can support such foads.

B. Construct formwork so concrete members and structures are of size, shape,
alignment, elevation, and position indicated, within tolerance limits of ACI 117.

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or
gradual, as follows:
1. Class B, 1/4 inch, Class C, 1/2 inch, or Class D, 1 inchfor rough-formed
finished surfaces.
D. Construct forms tight enough to prevent loss of concrete mortar.
E. Fabricate forms for easy removal without hammering or prying against concrete

surfaces. Provide crush or wrecking plates where stripping may damage cast
concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5
horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve
required elevations and slopes in finished concrete surfaces. Provide and secure
units to support screed strips; use strike-off templates or compacting-type screeds.

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

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

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

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

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

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for
adjoining work that is attached to or supported by cast-in-place concrete. Use
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

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

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

3.3 REMOVING AND 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-release agent.

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

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

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

3.5 STEEL REINFORCEMENT

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

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

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

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

1. Weld reinforcing bars according to AWS D1.4, where indicated.
D. Set wire ties with ends directed into concrete, not toward exposed concrete
surfaces.
E. Install welded wire reinforcement in longest practicable lengths on bar supports

spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one
mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in
either direction. Lace overlaps with wire.

3.6 JOINTS
A. General: Construct joints true to line with faces perpendicular to surface plane of
concrete.
B. Construction Joints: Install so strength and appearance of concrete are not

impaired, at locations indicated or as approved by Architect.

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

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into
concrete.
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3. Locate joints for beams, slabs, joists, and girders in the middle third of
spans. Offset joints in girders a minimum distance of twice the beam
width from a beam-girder intersection.

4, Use a bonding agent at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.
5. Use epoxy-bonding adhesive at locations where fresh concrete is placed

against hardened or partially hardened concrete surfaces.

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

1. Grooved Joints: Form contraction joints after initial floating by grooving
and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving
of contraction joints after applying surface finishes. Eliminate groover tool
marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide
joints into concrete when cutting action will not tear, abrade, or otherwise
damage surface and before concrete develops random contraction
cracks.

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

1. Extend joint-filler strips full width and depth of joint, terminating flush with
finished concrete surface, unless otherwise indicated.
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1

inch below finished concrete surface where joint sealants, specified in
Division 07 Section "Joint Sealants,” are indicated.

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

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

3.1 WATERSTOPS

A, Flexible Waterstops: Install in construction joints and at other joints indicated to
form a continuous diaphragm. Install in longest lengths practicable. Support and
protect exposed waterstops during progress of the Work. Field fabricate joints in
waterstops according to manufacturer's written instructions.

B. Self-Expanding Strip Waterstops: Install in construction joints and at other
locations indicated, according to manufacturer's written instructions, adhesive
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bonding, mechanically fastening, and firmly pressing into place. Install in longest
lengths practicable.

3.1 CONCRETE PLACEMENT

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

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

C. Before test sampling and placing concrete, water may be added at Project site,
subject to limitations of AC| 301.

1. Do not add water to concrete after adding high-range water-reducing
admixtures to mixture.

D. Deposit concrete continuously in one layer or in horizontal layers of such
thickness that no new concrete will be placed on concrete that has hardened
enough to cause seams or planes of weakness. If a section cannot be placed
continuously, provide construction joints as indicated. Deposit concrete to avoid

segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork
design pressures and in a manner to avoid inclined construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment
according to ACI 301.
3. Do not use vibrators to transport concrete inside forms. Insert and

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

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

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

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct
elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and
open-textured surface plane, before excess bleedwater appears on the
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surface. Do not further disturb slab surfaces before starting finishing
operations.

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

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

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

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

agents or chemical accelerators unless otherwise specified and approved
in mixture designs.

G. Hot-Weather Placement: Comply with ACI 301 and as follows:

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

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

3.9  FINISHING FLOORS AND SLABS

A General: Comply with ACI 302.1R recommendations for screeding,
restraightening, and finishing operations for concrete surfaces. Do not wet
concrete surfaces.

B. Scratch Finish:  While still plastic, texture concrete surface that has been
screeded and bull-floated or darbied. Use stiff brushes, brooms, or rakes to
produce a profile amplitude of 1/4 inch in 1 direction.

1. Apply scratch finish to surfaces indicated.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if
area is small or inaccessible to power driven floats. Restraighten, cut down high
spots, and fill low spots. Repeat float passes and restraightening until surface is
left with a uniform, smooth, granular texture.

1. Apply float finish to surfaces indicated.
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D. Trowel Finish: After applying float finish, apply first troweling and consolidate
concrete by hand or power-driven trowel. Continue troweling passes and
restraighten until surface is free of trowel marks and uniform in texture and
appearance. Grind smooth any surface defects that would telegraph through
applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated.

2. Finish surfaces to the following tolerances, according to ASTM E 1155,
for a randomly trafficked floor surface:
a. Specified overall values of flatness, F(F) 35; and of levelness,

F(L) 25; with minimum local values of flatness, F(F) 24; and of
fevelness, F(L) 17, for slabs-on-grade.

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces [indicated]
[where ceramic or quarry tile is to be installed by either thickset or thin-set
method]. While concrete is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel finished floor
surfaces.
F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and

ramps, and elsewhere as indicated.

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

3.10 MISCELLANEOUS CONCRETE ITEMS

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

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

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

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and
associated items. Cast-in inserts and accessories as shown on Drawings.
Screed, tamp, and trowel-finish concrete surfaces.
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3.11 CONCRETE PROTECTING AND CURING

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

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

before float finishing.

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

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

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

seven days with the following materials:

a. Water.
b. Continuous water-fog spray.
o Absorptive cover, water saturated, and kept continuously wet.

Cover concrete surfaces and edges with 12-inch lap over adjacent
absorptive covers.

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

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

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

C. Cure concrete surfaces to receive floor coverings with either a

moisture-retaining cover or a curing compound that the
manufacturer certifies will not interfere with bonding of floor
covering used on Project..

3. Curing Compound: Apply uniformly in continuous operation by power
spray or roller according to manufacturer's written instructions. Recoat
areas subjected to heavy rainfall within three hours after initial application.
Maintain continuity of coating and repair damage during curing period.
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a. After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing
compound manufacturer[ unless manufacturer certifies curing
compound will not interfere with bonding of floor covering used on

Project].
3.12 JOINT FILLING
A. Prepare, clean, and install joint filler according to manufacturer's written
instructions.
1. Defer joint filling until concrete has aged at least one month(s). Do not fill

joints unti construction traffic has permanently ceased.

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

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

3.13 CONCRETE SURFACE REPAIRS

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

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

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

1. Repair finished surfaces containing defects. Surface defects include
spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess
of 0.01 inch wide or that penetrate to reinforcement or completely through
unreinforced sections regardless of width, and other objectionable
conditions.
After concrete has cured at least 14 days, correct high areas by grinding.
Correct localized low areas during or immediately after completing
surface finishing operations by cutting out low areas and replacing with
patching mortar. Finish repaired areas to blend into adjacent concrete.
4, Correct other low areas scheduled to receive floor coverings with a repair
underlayment. Prepare, mix, and apply repair underlayment and primer
according to manufacturer's written instructions to produce a smooth,

SN
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uniform, plane, and level surface. Feather edges to match adjacent floor
elevations.

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

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

7. Repair random cracks and single holes 1 inch or less in diameter with
patching mortar. Groove top of cracks and cut out holes to sound
concrete and clean off dust, dirt, and loose particles. Dampen cleaned
concrete surfaces and apply bonding agent. Place patching mortar
before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at
least 72 hours.

D. Perform structural repairs of concrete, subject to Engineers’ approval, using
epoxy adhesive and patching mortar.

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

3.14 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage a special inspector or qualified
testing and inspecting agency to perform field tests and inspections and prepare
test reports.

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

C. Inspections:

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.
Curing procedures and maintenance of curing temperature.

DOk W=

HPD 62 Riesner — Generator Relocation CAST-IN-PLACE CONCRETE 1150000802
Houston, TX 03 3000-20 April 13, 2012



ECTION 03 30 00 CAST-IN-PLACE CONCRETE

7. Verification of concrete strength before removal of shores and forms from
beams and slabs.
D. Concrete Tests: Testing of composite samples of fresh concrete obtained

according to ASTM C 172 shall be performed according to the following
requirements:

1.

Testing Frequency: Obtain one composite sample for each day's pour of
each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd. , plus
one set for each additional 50 cu. yd. or fraction thereof.

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

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

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

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

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

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

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

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two
laboratory-cured specimens at 7 days and one set of two specimens at 28
days.

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

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

Strength of each concrete mixture will be satisfactory if every average of

any three consecutive compressive-strength tests equals or exceeds

specified compressive strength and no compressive-strength test value
falls below specified compressive strength by more than 500 psi.

Test results shall be reported in writing to Architect, concrete

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

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

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

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

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

END OF SECTION 03 3000
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SECTION 04 2731

REINFORCED UNIT MASONRY
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concrete Block.
B. Mortar and Grout.
C. Reinforcement and Anchorage.
1.02 RELATED REQUIREMENTS
A.  Section 03 2000 - Concrete Reinforcing: Reinforcing steel for grouted masonry.
B. Section 05 5000 - Metal Fabrications: Loose steel lintels.
1.03 REFERENCE STANDARDS

A.  ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry Structures;
American Concrete Institute international; 2009.

B. ASTM AB2/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
2007.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on fron and Steel
Hardware; 2009.

D. ASTM AB815/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement; 2009b.

E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2011.

F. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2011,

G. ASTM C140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and
Related Units; 2011.

H. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2004.

. ASTM C150 - Standard Specification for Portland Cement; 2011.

J.  ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.

K. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2010.

L. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2007.

M. ASTM CA476 - Standard Specification for Grout for Masonry; 2010.

N. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars

for Plain and Reinforced Unit Masonry; 2010.
0. ASTM C1019 - Standard Test Method for Sampling and Testing Grout; 2011.
1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting: Convene one week before starting work of this section.
1.05 SUBMITTALS
A.  See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data for masonry units, fabricated wire reinforcement, and mortar and
grout.

C. Shop Drawings: Indicate bar sizes, spacings, reinforcement quantities, bending and cutting
schedules, reinforcement supporting and spacing devices, and accessories.

D. Manufacturer's Certificate: Certify that masonry units meet or exceed specified requirements.
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1.06 QUALITY ASSURANCE

A.  Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by requirements of the
contract documents.
1. Maintain one copy of each document on project site.
1.07 MOCK-UP
A. Construct a masonry wall as a mock-up pane! sized 8 feet long by 6 feet high; include mortar
and accessories, reinforcement, and grout in mock-up.
B. Locate where directed.
C. Mock-up may not remain as part of the Work.
1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.
1.09 FIELD CONDITIONS
A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.
B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.
PART 2 PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block: Comply with referenced standards and as follows:
1. Size: Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as
indicated on the drawings for specific locations.
2. Special Shapes: Provide non-standard blocks configured for corners.
3. Load-Bearing Units: ASTM C90, normal weight.
a. Hollow block, as indicated.
b. Exposed faces: Manufacturer's standard color and texture where indicated.

2.02 MORTAR AND GROUT MATERIALS
A. Portland Cement: ASTM C150, Type .
B. Hydrated Lime: ASTM C207, Type S.
C. Mortar Aggregate: ASTM C144.
D. Grout Aggregate: ASTM C404.
E. Water: Clean and potable.

2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers of Joint Reinforcement and Anchors:
1.  Blok-Lok Limited: www.blok-lok.com.
2. Hohmann & Barnard, Inc (including Dur-O-Wal brand): www.h-b.com.
3. WIRE-BOND: www.wirebond.com.
4. Substitutions: Not permitted.

B. Reinforcing Steel: ASTM A6815/A615M Grade 40 (280).
1. Deformed billet-steel bars.
2. Unfinished.

C. Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

D. Single Wythe Joint Reinforcement: Ladder type; ASTM A 82/A 82M steel wire, hot dip
galvanized after fabrication to ASTM A 153/A 153M, Class B; 0.1483 inch side rods with 0.1483
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inch cross rods; width as required to provide not more than 1 inch and not less than 1/2 inch of
mortar coverage on each exposure.

2.04 MORTAR MIXES

A, Mortar for Unit Masonry: ASTM C270, using the Proportion Specification.
1. Engineered masonry: Type S.

2.05 MORTAR MIXING

A.  Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM
C270 and in quantities needed for immediate use.

B. Maintain sand uniformly damp immediately before the mixing process.

C. Do not use anti-freeze compounds to fower the freezing point of mortar.

D. If water is lost by evaporation, re-temper only within two hours of mixing.
2.06 GROUT MIXES

A. Bond Beams and Lintels: 3,000 psi strength at 28 days; 8-10 inches slump; provide premixed
type in accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.

B. Engineered Masonry: 3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type
in accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.

2.07 GROUT MIXING
A, Mix grout in accordance with ASTM C94/C94M.

B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with
ASTM C476 for fine grout.

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
D. Do not use anti-freeze compounds to lower the freezing point of grout.
2.08 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of
Section 01 4000.

B. Mortar Mixes: Test mortars prebatched by weight in accordance with ASTM C780
recommendations for preconstruction testing.

C. Grout Mixes: Test grout batches in accordance with ASTM C1019 procedures.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.
3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Clean reinforcement of loose rust.

C. Provide temporary bracing during installation of masonry work. Maintain in place until building
structure provides permanent bracing.

D. For areas where high-lift grouting will be employed, provide cleanout openings as follows:
1. Hollow Masonry: Not less than 8 inches high at the bottom of each cell to be grouted,
formed by cutting out face shell of masonry unit.
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3.03 COURSING
A. Establish lines, levels, and coursing indicated. Protect from displacement.

B. Maintain masonry courses to uniform dimension. Form vertical and horizontal joints of uniform
thickness.

C. Concrete Masonry Units:
1. Bond: Running.
2. Coursing: One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

3.04 PLACING AND BONDING

A.  Lay hollow masonry units with face shell bedding on head and bed joints.
Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
Remove excess mortar as work progresses.
Interlock intersections and external corners.

moOow

Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges. Prevent broken masonry unit corners or edges.

3.05 REINFORCEMENT AND ANCHORAGE

A. Reinforcement Bars: Secure at locations indicated and to avoid displacement during grouting.
Minimum spacing between bars or to masonry surfaces shall be one bar diameter.
1. Welding of splices is not permitted.

B. Joint Reinforcement: Install horizontal joint reinforcement 8 inches on center.

1. Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 16 inches each side of opening.

2. Place continuous joint reinforcement in first and second joint below top of walls.
3. Lap joint reinforcement ends minimum 6 inches.

C. Anchors: Fasten anchors to structural framing and embed in masonry joints as masonry is laid.
Unless otherwise indicated on drawings or closer spacing is indicated under specific wall type,
space anchors at maximum of 36 inches horizontally and 24 inches vertically.

3.06 GROUTING
A. Perform all grouting by means of low-lift technique. Do not empioy high-iift grouting.

B. Low-Lift Grouting:
1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place; place horizontal reinforcing as grout is
poured. Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately; do not interrupt
pours for more than 1-1/2 hours.

3.07 BUILT-IN WORK

A.  As work progresses, install built-in metal door frames, fabricated metal frames, anchor bolts,
and plates and other items to be built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door frames in adjacent mortar joints. Fill frame voids solid with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.
3.08 TOLERANCES

A, Maximum Variation From Unit to Adjacent Unit: 1/16 inch.

B. Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
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C. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

D.  Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
E.  Maximum Variation of Joint Thickness: 1/8 inchin 3 {t.
3.09 CUTTING AND FITTING

A.  Cut and fit for chases, pipes, conduit, and sleeves. Coordinate with other sections of work to
provide correct size, shape,and location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.10 FIELD QUALITY CONTROL

A. Anindependent testing agency will perform field quality control tests, as specified in Section 01
4000.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140 for conformance to requirements of this specification.

C. Mortar Tests: Test each type of mortar in accordance with recommended procedures in ASTM
C780, testing with same frequency as masonry samples.

D. Test and evaluate grout in accordance with ASTM C1019 procedures.
1. Test with same frequency as specified for masonry units.

3.11 CLEANING
A.  Remove excess mortar and mortar smears as work progresses.
B. Replace defective mortar. Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.
3.12 PROTECTION

A.  Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 05 12 00 STRUCTURAL STEEL FRAMING

GENERAL

SCOPE

Work Included: Perform all work necessary and required for the construction of the project as
indicated. Such work shall include, but is not limited to the structural steel work as indicated on

the drawings and as specified in this section of the specifications.

Coordinate work of this section with work of other sections as required to properly execute the
work and as necessary to maintain satisfactory progress of the work of other sections, including:

1. Concrete formwork.

2. Cast-in-place concrete.
3. Steeljoists.

4. Miscellaneous metal.
5. Metal deck.

QUALITY ASSURANCE

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

1. AISC "Code of Standard Practice for Steel Buildings and Bridges”, latest edition.

2. AISC "Specifications for the Design, Fabrication, and Erection of Structural Steel for
Buildings", latest edition.

AISC "Specifications for the Structural Joists Using ASTM A325 or A490 Bolts", latest edition.
AWS D1.1 "Structural Welding Code.”
SUBMITTALS

Shop Drawings: Submit shop drawings showing complete details and schedules for the
fabrication and shop assembly of members.

PRODUCTS
MATERIALS
Rolled Steel Shapes: ASTM A992. Rolled Steel Plates, Angles, Channels and Bars: ASTM A36.

Structural Steel Tubular Products: Hot-formed structural quality carbon steel, welded or
seamless, as follows:
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PART 3

3.03

SECTION 05 12 00 STRUCTURAL STEEL FRAMING

1. Square, Rectangular and Special Shapes: ASTM A500
2. Structural Steel Pipe: ASTM A501

Unfinished Bolts and Nuts: ASTM A307, Grade A.

High Strength Bolts and Nuts: ASTM A325 or A490.

Cement Grout: Portland cement and clean sand, mixed at a ratio of 1.0 part cement to 3.0 parts
sand, by volume, with only the minimum amount of water required for placement and hydration.

FABRICATION

General: Fabricate items of structural steel in accordance with AISC Specifications and the final
approved shop drawings. Properly mark and match all materials for field assembly.

Connections:

1. Combinations of bolts and welds in the same connections are not permitted, unless
otherwise detailed.

2. Weld shop connections, unless otherwise shown or approved.

3. Bolt field connections, except where welded connections or other connections are shown or
specified.

4. Provide high-strength bolts and nuts where shown.

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

Holes for Other Work: Provide holes required for securing other work to structural steel framing,
and for the passage of other work through steel framing members. Provide openings in
structural members only as shown on the Structural Drawings or as directed by the Engineer.
Provide threaded nuts welded to framing and other specialty items as shown to receive other
work.

Shop Painting: Apply shop coat to all structural steel that will not be fireproofed or galvanized.
Omit paint also at friction connections as required. Remove loose scale, heavy rust and other
foreign materials from all steel that is to be painted or not painted. Apply one shop coat of paint,
conforming to SSPC Paint 15-68T, Type 1, to structural steel and accessories. Provide a
continuous dry paint film thickness of not less than 1.0 mil.

EXECUTION
ERECTION

Comply with the AISC Specifications and Code of Standard Practice. Maintain work in a safe
and stable condition during erection.
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Temporary Shoring and Bracing: Provide as required, 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 the structures as erection proceeds, as required.

Anchor Bolts: Furnish anchor bolts and connectors required for securing structural steel to
foundations and other in-place work.

Setting Base Plates:

1.

2.

Clean bearing surfaces and dampen, remove excess mortar.

Set base plates for structural members on wedges, or other adjustable devices. Tighten
anchor bolts after the supported members have been positioned and plumbed. No not
remove wedges or shims, but cut off flush with the edge of the base 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.

Field Assembly:

1. Set Structural members to the lines and elevations indicated. Align and adjust the various
members forming a part of a complete frame or structure before permanently fastening.
Clean bearing surfaces and other surfaces, which will be in permanent contact before
assembly. Perform necessary adjustments to compensate for discrepancies in elevations
and alignment.

2. Splice members only where shown or specified.

3. Do not enlarge unfair holes in members by burning or by the use of drift pins, except in

secondary bracing members. Ream holes that must be enlarged to admit bolts and weld
connection continuously.

Do not use gas-cutting torches in the field for correcting fabrication errors in the structural
framing, except on secondary members, which are not under stress. Finish gas-cut sections
equal to a sheared appearance.

Notify the Engineer of action taken to correct members that do not properly fit.

END OF SECTION
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PART 1 - GENERAL

SECTION 05 50 00 METAL FABRICATIONS

1.1 RELATED DOCUMENTS

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

Section.

1.1 SUMMARY

A.  This Section includes the following:

Pk wN -

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

SO

0.
1

Steel framing and supports for ceiling-hung toilet compartments.
Steel framing and supports for operable partitions.

Steel framing and supports for overhead doors.

Steel framing and supports for countertops.

Steel framing and supports for mechanical and electrical equipment.
Steel framing and supports for applications where framing and supports
are not specified in other Sections.

Elevator machine beams, hoist beams,

Support angles for elevator door sills.

Shelf angles.

Loose bearing and leveling plates.

Steel weld plates and angles for casting into concrete not specified in
other Sections.

Structural-steel door frames.

Metal ladders.

l.adder safety cages.

Metal ships' ladders.

Metal bollards.

Pipe guards.

Bicycle racks.

Abrasive metal [nosings] [treads] [and] [thresholds].

Cast-iron wheel guards.

Metal downspout boots.

B. Products furnished, but not installed, under this Section include the following:

1.
2.

Loose steel lintels.
Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be
cast into concrete or built into unit masonry.

C. Related Sections include the following:
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SECTION 05 50 00 METAL FABRICATIONS

1. Division 03 Section "Cast-in-Place Concrete" for installing anchor bolts,
steel pipe sleeves, wedge-type inserts and other items indicated to be
cast into concrete.

2. Division 04 Section "Concrete Unit Masonry” for installing loose lintels,
anchor bolts, and other items indicated to be built into unit masonry.

3 Division 05 Section "Structural Steel Framing."

4 Division 05 Section "Metal Stairs."

5. Division 05 Section "Pipe and Tube Railings."

6. Division 05 Section "Metal Gratings.”

7 Division 05 Section "Decorative Metal.”

8 Division 05 Section "Decorative Metal Railings."

9 Division 06 Section "[Rough Carpentry] [Miscellaneous Rough Carpentry]”
for metal framing anchors.

10. Division 10 Section "Wire Mesh Partitions."

11. Division 14 Section "Hydraulic Elevators" for [elevator pit ladders] [and]
[support angles for elevator door sills].

1.2 PERFORMANCE REQUIREMENTS

A.  Structural Performance of Ladders: Provide ladders capable of withstanding the
effects of loads and stresses within limits and under conditions specified in
ANSI A14.3.

B. Thermal Movements: Provide exterior metal fabrications that allow for thermal
movements resulting from the following maximum change (range) in ambient and
surface temperatures by preventing buckling, opening of joints, overstressing of
components, failure of connections, and other detrimental effects. Base
engineering calculation on surface temperatures of materials due to both solar
heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material
surfaces.

1.3 SUBMITTALS

A.  Product Data: For the following:

1. Nonslip aggregates and nonslip-aggregate surface finishes.
2. Metal nosings and treads.

3. Paint products.

4.  Grout.

B. LEED Submittal:

1. Product Data for Credit MR 4.1[and Credit MR 4.2]: For products having
recycled content, documentation indicating percentages by weight of
postconsumer and preconsumer recycled content.
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SECTION 05 50 00 METAL FABRICATIONS

a. Include statement indicating costs for each product having recycled
content.

Shop Drawings: Show fabrication and installation details for metal fabrications.

Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

Provide templates for anchors and bolts specified for installation under other
Sections.

For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

Samples for Verification: For each type and finish of extruded [nosing] [and]
[tread].

Mill Certificates: Signed by manufacturers of stainless-steel sheet certifying that
products furnished comply with requirements.

Welding certificates.

Qualification Data: For professional engineer.

1.4 QUALITY ASSURANCE

A

PN -

Welding: Qualify procedures and personnel according to the following:

AWS D1.1, "Structural Welding Code--Steel."

AWS D1.2, "Structural Welding Code--Aluminum."
AWS D1.3, "Structural Welding Code--Sheet Steel."
AWS D1.6, "Structural Welding Code--Stainless Steel.”

1.5 PROJECT CONDITIONS

A

Field Measurements: Verify actual locations of walls and other construction

contiguous with metal fabrications by field measurements before fabrication and
indicate measurements on Shop Drawings.

Established Dimensions: Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating metal
fabrications without field measurements. Coordinate wall and other contiguous
construction to ensure that actual dimensions correspond to established
dimensions.

Provide allowance for trimming and fitting at site.
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1.6 COORDINATION

A.  Coordinate installation of anchorages for metal fabrications. Furnish setting
drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be
embedded in concrete or masonry. Deliver such items to Project site in time for
installation.

B. Coordinate installation of steel weld plates and angles for casting into concrete
that are specified in this Section but required for work of another Section. Deliver
such items to Project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part2 articles where titles below introduce lists, the following
requirements apply to product selection:

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

2. Products: Subject to compliance with requirements, provide one of the products
specified.

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

4, Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

2.2 METALS, GENERAL
A.  Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless
otherwise indicated. For metal fabrications exposed to view in the completed
Work, provide materials without seam marks, roller marks, rolled trade names, or
blemishes.
2.3 FERROUS METALS
A.  Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
B.  Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type [304].

C.  Stainless-Steel Bars and Shapes: ASTM A 276, Type [304].

HPD 62 Riesner — Generator Relocation MEATAL FABRICATIONS 1150000802
Houston, TX 05 5000-4 April 13, 2012



mom

SECTION 05 50 00 METAL FABRICATIONS

Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Rolled-Stainless-Steel Floor Plate: ASTM A 793.
Steel Tubing: ASTM A 500, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another
weight is indicated or required by structural loads.

24 NONFERROUS METALS

A

m o o @

Aluminum Plate and Sheet: ASTM B 209, Alloy 6061-T6.

Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T86.
Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

Bronze Plate, Sheet, Strip, and Bars: ASTM B 36/B 36M, Alloy UNS No. C28000
(muntz metal, 60 percent copper).

Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural
bronze).

Bronze Castings: ASTM B 584, Alioy UNS No. C83600 (leaded red brass) or
No. C84400 (leaded semired brass).

Nickel Silver Extrusions: ASTM B 151/B 151M, Alloy UNS No. C74500.

Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded
nickel bronze).

2.5 FASTENERS

A

B.

General:  Unless otherwise indicated, provide Type [304] stainless-steel
fasteners for exterior use and zinc-plated fasteners with coating complying with
ASTM B 633, Class Fe/Zn 5, at exterior walls. Provide stainless-steel fasteners for
fastening aluminum. Select fasteners for type, grade, and class required.

Steel Bolts and Nuts: Heavy hexagon-head bolts, ASTM A 307, Grade A; with
hex nuts, ASTM A 563;and, where indicated, flat washers.
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Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel
bolts, nuts and, where indicated, flat washers; ASTMF 583 for bolts and
ASTM F 594 for nuts, Alloy Group [1] [2].

Anchor Bolts: ASTM F 1554, Grade 36.

Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item
being fastened is indicated to be galvanized.

Eyebolts: ASTM A 489.

Lag Bolts: ASME B18.2.1.

Wood Screws: Flat head, ASME B18.6.1.

Plain Washers: Round, ASME B18.22.1.

Lock Washers: Helical, spring type, ASME B18.21.1.

Expansion Anchors: Anchor bolt and sleeve assembly with capability to sustain,
without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as
determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

Material for Anchors in Interior Locations: Carbon-steel components zinc-plated
to comply with ASTM B 633, Class Fe/Zn 5.

Material for Anchors in Exterior Locations: Alloy Group [1] [2] stainless-steel
bolts complying with ASTM F 593 and nuts complying with ASTM F 594.

2.6 MISCELLANEOUS MATERIALS

A.  Welding Rods and Bare Electrodes: Select according to AWS specifications for
metal alloy welded.
B.  Shop Primers: Provide primers that comply with [Painting and Coating section.]
C. Universal Shop Primer. Fast-curing, lead- and chromate-free, universal
modified-alkyd primer complying with MPI#79.
1. Use primer with a VOC content of [420 g/L (3.5 Ib/gal.)] or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
2. Use primer containing pigments that make it easily distinguishable from zinc-rich
primer.
D.  Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and
compatible with topcoat.
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Use primer with a VOC content of [420 g/L (3.5 Ib/gal.)] or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
[Available JProducts:

Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.

Carboline Company; Carbozinc 621.

ICl Devoe Coatings; Catha-Coat 313.

International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
Sherwin-Williams Company (The); Corothane | GalvaPac Zinc Primer.
Tnemec Company, Inc.; Tneme-Zinc 90-97.

@~ooouUw

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in
steel, complying with SSPC-Paint 20.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107.  Provide grout specifically
recommended by manufacturer for interior and exterior applications.

Concrete Materials and Properties: Comply with requirements in Division 03
Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix
concrete with a minimum 28-day compressive strength as indicated.

2.7 FABRICATION, GENERAL

A.  Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

B.  Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease
edges to a radius of approximately 1/32 inch, unless otherwise indicated. Remove
sharp or rough areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

D. Form exposed work true to line and level with accurate angles and surfaces and
straight edges.

E.  Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and

corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
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Remove welding flux immediately.

At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible. Where exposed fasteners are required, use
Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.
Locate joints where least conspicuous.

Fabricate seams and other connections that will be exposed to weather in a
manner to exclude water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish
hardware, screws, and similar items.

2.8 MISCELLANEOUS FRAMING AND SUPPORTS

A

W=

1.

General: Provide steel framing and supports not specified in other Sections as
needed to complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction,
unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and
as necessary to receive adjacent construction retained by framing and supports.
Cut, drill, and tap units to receive hardware, hangers, and similar items.

Fabricate units from slotted channel framing where indicated.
Furnish inserts if units are installed after concrete is placed.

Fabricate supports for operable partitions from continuous steel beams of sizes
indicated with attached bearing plates, anchors, and braces as indicated. Drill
bottom flanges of beams to receive partition track hanger rods; locate holes where
indicated on operable partition Shop Drawings.

Fabricate steel girders for wood frame construction from continuous steel shapes
of sizes indicated.

Provide bearing plates welded to beams where indicated.

Drill girders and plates for field-bolted connections where indicated.

Where wood nailers are attached to girders with bolts or lag screws, drill holes at
24 inches o.c. or as noted on drawings.

Fabricate steel pipe columns for supporting wood frame construction from steel
pipe with steel baseplates and top plates as indicated. Drill baseplates and top
plates for anchor and connection bolts and weld to pipe with fillet welds all around.
Make welds the same size as pipe wall thickness, unless otherwise indicated.

Unless otherwise indicated, fabricate from Schedule 40 steel pipe.
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2. Unless otherwise indicated, provide 3/4-inch (12.7-mm) baseplates with four 3/4-
inch (16-mm) anchor bolts and 1/4-inch (6.4-mm) top plates.

F.  Galvanize miscellaneous framing and supports where indicated or outside
building envelope.

G. Prime miscellaneous framing and supports with zinc-rich primer where indicated.

29 LOOSE STEEL LINTELS
A.  Fabricate loose steel lintels from steel angles and shapes of size indicated for
openings and recesses in masonry walls and partitions at locations indicated.
Weld adjoining members together to form a single unit where indicated.
B.  Size loose lintels to provide bearing length at each side of openings equal to 1/12
of clear span but not less than 8 inches (200 mm), unless otherwise indicated.
C. Galvanize loose steel lintels located in exterior walls.
210 STEEL WELD PLATES AND ANGLES
A.  Provide steel weld plates and angles not specified in other Sections, for items
supported from concrete construction as needed to complete the Work. Provide
each unit with not less than two integrally welded steel strap anchors for
embedding in concrete.
2.1 MISCELLANEOUS STEEL TRIM
A.  Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of
profiles shown with continuously welded joints and smooth exposed edges. Miter
corners and use concealed field splices where possible.
B.  Provide cutouts, fittings, and anchorages as needed to coordinate assembly and
installation with other work.
1. Provide with integrally welded steel strap anchors for embedding in concrete or
masonry construction.
C.  Galvanize [exterior miscellaneous steel trim] [and] [interior miscellaneous steel
trim, where indicated].
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212 METAL LADDERS
A.  General:
1. Comply with ANSI A14.3, unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.
3.  Space siderails [16 inches] apart, unless otherwise indicated.
4. Support each ladder{ at top and bottom and not more than 60 inches o.c.] with
welded or bolted brackets, made from same metal as ladder.
B.  Steel Ladders:
1.  Siderails: Continuous, [3/8-by-2-1/2-inch] steel flat bars, with eased edges.
2. Rungs: [3/4-inch-diameter] [3/4-inch- square] [1-inch- diameter] [1-inch- square]
steel bars.
3. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
4.  Galvanize [exterior ladders] [and] [interior ladders, where indicated], including
brackets and fasteners.
5, Prime [interior ladders, where indicated], including brackets and fasteners, with
zinc-rich primer.
213 LADDER SAFETY CAGES
A.  General
1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding
or with stainless-steel fasteners.
2. Provide primary hoops at tops and bottoms of cages and spaced not more than
20 feet o.c. Provide secondary intermediate hoops spaced not more than 48
inches o0.c. between primary hoops.
3. Fasten assembled safety cage to ladder rails and adjacent construction by
welding or with stainless-steel fasteners, unless otherwise indicated.
B.  Steel Ladder Safety Cages:
1. Primary Hoops: 1/4-by-4-inch fiat bar hoops.
2. Secondary Intermediate Hoops: 1/4-by-2-inch flat bar hoops.
3. Vertical Bars: 3/16-by-1-1/2-inch flat bars secured to each hoop.
4.  Galvanize [exterior ladder cages] [and] [interior ladder cages, where indicated],
including fasteners.
5, Prime [interior ladder cages, where indicated], including fasteners, with zinc-rich
primer.
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2.14 METAL SHIPS' LADDERS
A. Provide metal ships' ladders where indicated. Fabricate of open-type
construction with channel or plate stringers, pipe and tube railings, and bar grating
treads, unless otherwise indicated. Provide brackets and fittings for installation.
1. Fabricate ships' ladders, including treads and railings from [steel].
2. Comply with applicable requirements in Division 05 Section "[Metal Stairs] " for
railings.
B.  Galvanize [exterior steel ships' ladders] [and] [interior steel ships' ladders, where
indicated], including treads, railings, brackets, and fasteners.
C.  Prime [interior steel ships' ladders, where indicated], including treads, railings,
brackets, and fasteners, with zinc-rich primer.
2.15 METAL BOLLARDS
A.  Fabricate metal bollards from [Schedule 40 steel pipe] [1/4-inch wall-thickness
rectangular steel tubing] of [steel shapes, as indicated].
1. Cap bollards with 1/4-inch- thick steel plate.
2. Where bollards are indicated to receive push-button controls for door operators,
provide necessary cutouts for push-button controls and hole for wire.
B.  Fabricate bollards with 3/8-inch- thick steel baseplates for bolting to concrete
slab. Drill baseplates at all 4 corners for 3/4-inch anchor bolts.
1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates
for plumb alignment of bollards.
C. Fabricate sleeves for bollard anchorage from stee! [pipe] [or] [tubing] with 1/4-
inch- thick steel plate welded to bottom of sleeve. Make sleeves not less than 8
inches deep and 3/4 inch larger than OD of bollard.
D. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe or
1/4-inch wall-thickness steel tubing with an OD approximately 1/16 inch less than
ID of bollards. Match drill sleeve and bollard for 3/4 inch steel machine boilt.
2.16 BICYCLE RACKS
A. Fabricate from Schedule 40 steel pipe, fully welded together, to lengths
indicated. .
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B.  Fabricate with NPS 3 top rails and end posts, NPS 1-1/2 bottom rails[ and
intermediate posts not more than 72 inches o.c.], and NPS 3/4 vertical separators
at approximately 8 inches o.c.

C. Make top rails 36 inches above pavement/floor and bottom rails 4 inches above
pavement/floor.

D.  Fabricate end posts[ and intermediate posts] with 1/4-inch- thick steel baseplates
for bolting to concrete slab. Drill end post baseplates at all 4 corners| and
intermediate-post baseplates at 2 opposite sides] for 1/2-inch anchor bolts.

E.  Galvanize bicycle racks after fabrication.

F.  Prime bicycle racks with zinc-rich primer.

2.17  ABRASIVE METAL [NOSINGS] [TREADS] [AND] [THRESHOLDS]

A.  Cast-Metal Units: Cast [gray iron, Class 20] [aluminum] [bronze (leaded red or
semi-red brass)] [nickel silver (leaded nickel bronze)], with an integral abrasive
finish consisting of aluminum oxide, silicon carbide, or a combination of both.
Fabricate units in sizes and configurations indicated and in lengths necessary to
accurately fit openings or conditions.

1. [Available JManufacturers:

American Safety Tread Co., Inc.
Baico Inc.

Barry Pattern & Foundry Co., Inc.
Granite State Casting Co.
Safe-T-Metal Co.

Wooster Products inc.

<Insert manufacturer's name.>

@ pooow

2. Nosings: Cross-hatched units, 4 inches wide with [1/4-inch] [1-inch] lip, for
casting into concrete steps.

3. Nosings: Cross-hatched units, 1-1/2 by 1-1/2 inches, for casting into concrete
curbs.

4.  Treads: Cross-hatched units, full depth of tread with 3/4-by-3/4-inch nosing, for
application over bent plate treads or existing stairs.

5. Thresholds: Fluted-saddle-type units, 5 inches wide by 1/2 inch high, with
tapered edges.

6.  Thresholds: Fluted-interlocking- (hook-strip-) type units, 5 inches wide by 5/8
inch high, with tapered edge.

7. Thresholds: Plain-stepped- (stop-) type units, 5 inches wide by 1/2 inch high,
with 1/2-inch step.

B.  Extruded Units: [Aluminum] [Bronze], with abrasive filler consisting of aluminum

oxide, silicon carbide, or a combination of both, in an epoxy-resin binder.
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Fabricate units in sizes and configurations indicated and in lengths necessary to
accurately fit openings or conditions.

[Available ]Manufacturers:

ACL Industries, Inc.

American Safety Tread Co., Inc.
Amstep Products.

Armstrong Products, Inc.

Balco Inc.

Granite State Casting Co.
Wooster Products Inc.

<Insert manufacturer's name.>

Sea~oaooow

Provide ribbed units, with abrasive filler strips projecting 1/16 inch above
aluminum extrusion.

Provide solid-abrasive-type units without ribs.

Nosings: Square-back units, [1-7/8 inches] [3 inches] [4 inches] wide, for casting
into concrete steps.

Nosings: Beveled-back units, [3 inches] [4 inches] wide with 1-3/8-inch lip, for
surface mounting on existing stairs.

Nosings: Two-piece units, 3 inches wide, with subchannel for casting into
concrete steps.

Treads: [Square] [Beveled]-back units, full depth of tread with 1-3/8-inch lip, for
application over existing stairs.

Provide anchors for embedding units in concrete, either integral or applied to
units, as standard with manufacturer.

Drill for mechanical anchors and countersink. Locate not more than 4 inches
from ends and not more than 12 inches o.c., evenly spaced between ends, unless
otherwise indicated. Provide closer spacing if recommended by manufacturer.

Provide 2 rows of holes for units more than 5 inches wide, with 2 holes aligned at
ends and intermediate holes staggered.

Apply bituminous paint to concealed bottoms, sides, and edges of cast-metal
units set into concrete.

Apply clear lacquer to concealed bottoms, sides, and edges of extruded units set
into concrete.

CAST-IRON WHEEL GUARDS

Provide wheel guards of 3/4-inch- thick, hollow-core, gray-iron castings; of size
and shape indicated. Provide holes for countersunk anchor bolts and grouting.
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2.19 FINISHES, GENERAL

A.  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products” for recommendations for applying and designating finishes.

B.  Finish metal fabrications after assembly.

2.20 STEEL AND IRON FINISHES

A.  Galvanizing: Hot-dip galvanize items as indicated to comply with applicable
standard listed below:

1. ASTM A 123/A 123M, for galvanizing steel and iron products.

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B.  Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to
comply with minimum requirements indicated below for SSPC surface preparation
specifications and environmental exposure conditions of installed metal
fabrications:

1. Exteriors (SSPC Zone 1B)[ and Items Indicated to Receive Zinc-Rich Primer]:

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

2. Interiors (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

C. Shop Priming: Apply shop primer to uncoated surfaces of metal fabrications,
except those with galvanized finishes and those to be embedded in concrete,
sprayed-on fireproofing, or masonry, unless otherwise indicated. Comply with
SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance
Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2.21 STAINLESS-STEEL FINISHES

A.  Remove tool and die marks and stretch lines or blend into finish.

B.  Grind and polish surfaces to produce uniform, directionally textured, polished
finish indicated, free of cross scratches. Run grain with long dimension of each
piece.

C.  Bright, Directional Satin Finish: No. 4.

D.  Dull Satin Finish: No. 6.

E.  When polishing is completed, passivate and rinse surfaces. Remove embedded
foreign matter and leave surfaces chemically clean.
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2.22  ALUMINUM FINISHES

A.

B.
C.

Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

As-Fabricated Finish: AA-M10 (Mechanical Finish: as fabricated, unspecified).

Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular
as fabricated; Chemical Finish: etched, medium matte; Anodic Coating:
Architectural Class |, clear coating 0.018 mm or thicker) complying with
AAMA 611.

2.23 COPPER-ALLOY FINISHES

A

D.

Finish designations for copper alloys comply with the system established for
designating copper-alloy finish systems defined in NAAMM's "Metal Finishes
Manual for Architectural and Metal Products.”

Cast-[Bronze] [Nickel Silver] Finish: M12 (Mechanical Finish: matte finish, as
fabricated).

Extruded-[Bronze] [Nickel Silver] Finish: M11 (Mechanical Finish: specular, as
fabricated).

Bronze Plate, Sheet, Strip, and Bar Finish: M10 (Mechanical Finish:
unspecified, as fabricated).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location,
alignment, and elevation; with edges and surfaces level, plumb, true, and free of
rack; and measured from established lines and levels.

B. Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations. Do not weld, cut, or abrade surfaces of
exterior units that have been hot-dip galvanized after fabrication and are for bolted
or screwed field connections.

C.  Field Welding: Comply with the following requirements:
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Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

Comply with AWS D1.1 Standards.

Fastening to In-Place Construction: Provide anchorage devices and fasteners
where metal fabrications are required to be fastened to in-place construction.
Provide threaded fasteners for use with concrete and masonry inserts, toggle
bolts, through bolts, lag bolts, wood screws, and other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built
into concrete, masonry, or similar construction.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into
contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy
coat of bituminous paint.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
A.  General: Install framing and supports to comply with requirements of items being
supported, including manufacturers’ written instructions and requirements
indicated on Shop Drawings.
B.  Anchor supports for operable partitions securely to and rigidly brace from building
structure,
C.  Support steel girders on solid grouted masonry, concrete, or steel pipe columns.
Secure girders with anchor bolts embedded in grouted masonry or concrete or with
boits through top plates of pipe columns.
1. Where grout space under bearing plates is indicated for girders supported on
concrete or masonry, install as specified in "Installing Bearing and Leveling
Plates" Article.
D. Install pipe columns on concrete footings with grouted baseplates. Position and
grout column baseplates as specified in "Installing Bearing and Leveling Plates”
Article.
1. Grout baseplates of columns supporting steel girders after girders are installed
and leveled.
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INSTALLING PREFABRICATED BUILDING COLUMNS

A. Install prefabricated building columns to comply with AISC's "Specification for
Structural Steel Buildings Allowable Stress Design and Plastic Design with
Commentary” and with requirements applicable to listing and labeling for fire-
resistance rating indicated.

INSTALLING METAL BOLLARDS

A.  Anchor bollards to existing construction with [expansion anchors] or [through
bolts]. Provide four 3/4-inch bolts at each bollard, unless otherwise indicated.

1. Embed anchor bolts at least 6 inches in concrete.

B.  Anchor bollards in concrete [with pipe sleeves preset and anchored into
concrete] [in formed or core-drilled holes not less than 8 inches deep and 3/4 inch
larger than OD of bollard]. Fill annular space around bollard solidly with nonshrink,
nonmetallic grout; mixed and placed to comply with grout manufacturer's written
instructions. Slope grout up approximately 1/8 inch toward bollard.

C.  Anchor bollards in place with concrete footings. Center and align bollards in
holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp
for consolidation. Support and brace bollards in position until concrete has cured.

D.  Anchor internal sleeves for removable bollards in [concrete by inserting into pipe
sleeves preset into concrete] or [formed or core-drilled holes not less than 8 inches
deep and 3/4 inch larger than OD of sleeve]. Fill annular space around internal
sleeves solidly with nonshrink, nonmetallic grout; mixed and placed to comply with
grout manufacturer's written instructions. Slope grout up approximately 1/8 inch
toward internal sleeve.

E.  Anchor internal sleeves for removable bollards in place with concrete footings.
Center and align sleeves in holes 3 inches above bottom of excavation. Place
concrete and vibrate or tamp for consolidation. Support and brace sleeves in
position until concrete has cured.

F. Place removable bollards over internal sleeves and secure with 3/4-inch machine
bolts and nuts. After tightening nuts, drill holes in bolts for inserting padlocks.
Owner will furnish padlocks.

G.  Fill bollards solidly with concrete, mounding top surface to shed water.

1. Do not fill removable bollards with concrete.
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INSTALLING BICYCLE RACKS

A.  Anchor bicycle racks to existing construction with expansion anchors. Provide
four 1/2-inch bolts at each end post [ and 2 at each intermediate post].

INSTALLING NOSINGS, TREADS, AND THRESHOLDS

A.  Center nosings on tread widths.

B.  For nosings embedded in concrete steps or curbs, align nosings flush with riser
faces and level with tread surfaces.

C.  Seal thresholds exposed to exterior with elastomeric sealant complying with
Division 07 Section "Joint Sealants” to provide a watertight installation.

INSTALLING CAST-IRON WHEEL GUARDS

A.  Anchor wheel guards to concrete or masonry construction to comply with
manufacturer's written instructions. Fill cores solidly with concrete.

ADJUSTING AND CLEANING

A.  Touchup Painting: Immediately after erection, clean field welds, bolted
connections, and abraded areas. Paint uncoated and abraded areas with the
same material as used for shop painting to comply with SSPC-PA 1 for touching
up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted
connections, and abraded areas of shop paint are specified in Painting and

Coating section.

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas
and repair galvanizing to comply with ASTM A 780.

END OF SECTION 05 5000
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SECTION 05 5213

PIPE AND TUBE RAILINGS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Stair railings and guardrails.
B. Free-standing railings at steps.
1.02 RELATED REQUIREMENTS
A.  Section 03 3000 - Cast-in-Place Concrete: Placement of anchors in concrete.
B. Section 04 2000 - Unit Masonry: Placement of anchors in masonry.
C. Section 09 9000 - Painting and Coating: Paint finish.
1.03 REFERENCE STANDARDS

A.  ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2010a.

B. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings; 2000 (Reapproved 2006).
C. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for
Buildings; 2000 (Reapproved 20086).
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.

PART 2 PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

B. Distributed Loads: Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without
damage or permanent set. Test in accordance with ASTM E 935.

C. Concentrated Loads: Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set. Test in accordance with ASTM E 935.

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions: See drawings for configurations and heights.
1. Top Rails and Wall Rails: 1-1/2 inches diameter, round.
2. Intermediate Rails: 1-1/2 inches diameter, round.
3. Posts: 1-1/2 inches diameter, round.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners,

G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM
A. Steel Tube: ASTM A 500, Grade B cold-formed structural tubing.
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B. Welding Fittings: Factory- or shop-welded from matching pipe or tube; seams continuously
welded, joints and seams ground smooth.

2.03 FABRICATION

A, Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to
accommodate site assembly and installation.

D. Welded Joints:
1. Exterior Components: Continuously seal joined pieces by continuous welds. Drill

condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components: Continuously seal joined pieces by continuous welds.
3. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION
A. Clean and strip primed stee! items to bare metal where site welding is required.

B. Supply items required to be cast into concrete or embedded in masonry with setting templates,
for installation as work of other sections.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.

C. Anchor railings securely to structure.

D. Field weld anchors as indicated on shop drawings. Touch-up welds with primer. Grind welds
smooth.

E. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush
countersunk fastenings.

3.04 TOLERANCES
A.  Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch,
C. Maximum Out-of-Position: 1/4 inch.
END OF SECTION
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ROUGH CARPENTRY

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concealed wood blocking, nailers, and supports.
1.02 REFERENCE STANDARDS
A.  ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.
B. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.
1.03 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.
PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1. Species: Southern Pine, unless otherwise indicated.

2. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

3. Grading Agency: Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark uniess
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes: Nominal sizes as indicated on drawings, $4S.

B. Moisture Content: S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber: S48, No. 2 or Standard Grade.
2. Boards: Standard or No. 3.

2.03 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity
and preservative-treated wood locations, unfinished steel elsewhere.
2. Drywall Screws: Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.
3. Anchors: Toggle boit type for anchorage to holiow masonry.

PART 3 EXECUTION
3.01 BLOCKING, NAILERS, AND SUPPORTS

A.  Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim,
B. Specifically, provide the following non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
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4.  Grab bars.

5. Towel and bath accessories.

6. Wall-mounted door stops.

7. Chalkboards and marker boards.

8. Wall paneling and trim.

9. Joints of rigid wall coverings that occur between studs.

END OF SECTION
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SECTION 07 2100

THERMAL INSULATION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Battinsulation in exterior wall and ceiling construction.

B. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

1.02 RELATED REQUIREMENTS
A.  Section 09 2116 - Gypsum Board Assemblies: Acoustic insulation inside walls and partitions.
1.03 REFERENCE STANDARDS

A.  ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2006.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

C. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750
Degrees C; 2011.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on product characteristics, performance criteria, and product
limitations.

C. Manufacturer's installation instructions: Include information on special environmental conditions
required for installation and installation techniques.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 APPLICATIONS
A, Insulation in Metal Framed Walls: Batt insulation with no vapor retarder.
2.03 BATT INSULATION MATERIALS

A.  Glass Fiber Batt insulation: Fiexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Flame Spread index: 25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index: 450 or less, when tested in accordance with ASTM E84.
3. Combustibility: Non-combustible, when tested in accordance with ASTM E136, except for
facing, if any.
4. Formaldehyde Content: Zero.
5. Facing: Unfaced.
6. Manufacturers:
a. CertainTeed Corporation: www.certainteed.com.
b. Johns Manville Corporation: www.jm.com.
c. Knauf Insulation GmbH; www knaufinsulation.us,
d.  Owens Corning Corp: www.owenscorning.com.
7. Substitutions: Not permitted.
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2.04 ACCESSORIES

A. Insulation Fasteners: Impaling clip of unfinished steel with washer retainer and clips, to be
adhered to surface to receive insulation, length to suit insulation thickness and substrate,
capable of securely and rigidly fastening insulation in place.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation .

B. Verify substrate surfaces are flat, free of honeycomb, fins, or irregularities.
3.02 BATT INSTALLATION

A. Install insulation in accordance with manufacturer's instructions.

B. Install in exterior wall and ceiling spaces without gaps or voids. Do not compress insulation.
C. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.
D

Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

Retain insulation batts in place with spindle fasteners at 12 inches on center.

F.  Atmetal framing, place vapor retarder on warm side of insulation; lap and seal sheet retarder
joints over member face.

m

G. Tape seal tears or cuts in vapor retarder.

H. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other
items interrupting the plane of the membrane. Tape seal in place.

3.03 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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