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GENERAL

" EAST GATE INSTALLATION
UNIVERSITY OF CALIFORNIA, SANTA BARBARA
PROJECT NO. FM FM070280S/986570

ADDENDUM NUMBER 3
to the
CONSTRUCTION DOCUMENTS

JUNE 15. 2007

The following changes, additions or deletions shall be made to the following document(s) as
Indicated; all other conditions shall remain the same. ‘

Item No.,

[tem No.

1.

L INFORMATION AVAILABLE TO BIDDERS

Number 4, Drawing: “Plan and Profile East Gate Existing Utility Crossings” Sheet
1 of 1 by Penfield & Smith dated 06-11-07 2005 is available to Bidders at the
following website: http://facilities.ucsb.edu/ Click on the "contracts available
to bid" link and then the "East Gate Installation” link. To schedule an
appointment to view the document or to receive a copy, contact Pam Bohn at
pam.bohn@pf.ucsb.edu, or phone 805/893-2661 x 2211.

Number 4, add the following report: Soils Report; "Preliminary Foundation
Investigation" by Pacific Materials Laboratory dated December 2, 2005 is
available to Bidders at the following website: http://facilities.ucsbh.edu/ Click on
the "contracts available to bid" link and then the "East Gate Installation” link.
To schedule an appointment to view the document or to receive a copy,
contact Pam Bohn at pam.bohn@pf.ucsb.edu, or phone 805/893-2661 x
2211.

II. SPECIFICATIONS

Section 01500 — “Construction Facilities and Temporary Controls; Part 1, General,

1.01 Protection of Existing Structures and Utilities” Add the following paragraph E to
read: “Staging Area Enclosure Fence: When Work begins, install an enclosure fence
with lockable entrance gates. Locate where indicated, or enclose the entire site or the
portion determined sufficient to accommodate construction operations. Install in a
manner that will prevent people, do gs, and other animals from entering the site except
by the entrance gates. Maintain control at entrances on a 24-hour per day basis by the
use of locked gates. Provide 11 gage, galvanized 2 inch open-mesh chain link fencing,
6 feet high, with galvanized steel pipe posts, 1-1/2" 1.D. for line posts and 2-1/2" 1.D.
for corner posts with all posts sets in compacted mixture of gravel and earth. Protect all
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underground utilities. Cover fencing with green plastic fabric, color as approved by
University's Representative. Securely fasten fabric to fencing and maintain in a
satisfactory condition as determined solely by University's Representative.

Fabric: 5.2 0z./sq. yd. and 80% shade. Bind fabric hems with 2-3/4" inch binding tape
with brass grommets every 12 inches. Run a tab horizontally through the center with
brass grommets every 12 inches. Attach all grommets in fabric to fencing with #9 gage
hog rings.”

- Section 01570 — “Traffic Control”; Part 3. “Execution”, 3.03.”Road Closure
Conditions” ** Paragraph C” Replace Paragraph C in it’s entirety with the following:
“There shall be no shut-downs at anytime of inbound or outbound traffic. At least one
lane for inbound traffic and one lane for outbound traffic shall remain open at all times
unless an alternative plan proposed by the contractor in writing has been approved by
the University in writing. Such alternative plan must be submitted at least two weeks
prior to its proposed implementation. Contractor shall provide written notification to
University's Representative at least 72 hours prior to reducing inbound our outbound
traffic from two to one lanes. Such reductions shall be shown on Contractor's schedule.

“At all times contractor shall provide all traffic control including but
not limited to signage and flagging. Flagging will be provided at anytime
day or night that the flow of traffic is slowed or otherwise impeded.”

Section 02466- "Drilled Piers"; “Replace the specification section in its entirety.
Nine pages, attached.

Section 03100 - "Concrete Formwork"; "Replace the specification section in its
entirety. Three pages, attached.

Section 03200 - "Concrete Reinforcing"; "Replace the specification section in its
entirety. Three pages, attached.

Section 03300 - "Cast-in-Place Concrete"; "Replace the specification section in its
entirety. Eight pages, attached.

Section 05120 - "Structural Steel"; "Replace the specification section in its entirety
Eight pages, attached.

Section 05400 - "Cold Formed Metal Framing"; "Replace the specification section in
its entirety. Five pages, attached.

Section 07481 — “Composite Metal Arch Assembly”; Part 2, “Products”, 2.04,
“Fabrications” Add paragraph “F” in it’s entirety to read as follows: “The number of
panel joints should be kept to a minimum and should be no greater that 4 joints in the
length of the arch and 2 joints (top and bottom) in the arch circumference.

The final number and locations of arch joints will be determined during

the shop drawing review and approval process.” ‘
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10. Section 08710 — “Door Hardware:; Part 3. “Execution”, 3.07, “Schedule of Finish
Hardware”, Replace HW SET: 01 with the following:
3 EA HINGE 3CB14.5X4.5 ; 652 IVE
1 EA STOREROOM LOCK L9080T-03N 626 SCH
1  SETSEALS S88D DKB PEM
. LIST OF DRAWINGS
Item No.
1. Add Erosion Control and Drainage Plan C1.0 dated 6/13/07 to list of drawings.
Drawing attached.
IV. DRAWINGS
Item No.
1. DRAWING NO. A0.0 (COVER SHEET), Replace the drawing in its entirety.
2. DRAWING NO. A1.0 (SITE PLAN); Replace the drawing in its entirety.
3. DRAWING NO. A2.0 (PLAN @ ENTRY GATE STRUCTURE): Replace the
drawing in its entirety.
4. DRAWING NO. A2.1 (STRUCTURE PLAN FROM ABOVE); Replace the drawing
in its entirety. ‘
5. DRAWING NO. A3.0 (ELEVATIONS); Replace the drawing in its entirety.
6. DRAWING NO. A4.0 (SECTIONS): Replace the drawing in its entirety.
7. DRAWING NO. A5.0 (DETAILS): Replace the drawing in its entirety.
8. DRAWING NO. A5.1 (DETAILS); Replace the drawing in its entirety.
9. DRAWING NO. S1.0 (GENERAL NOTES AND TYPICAL DETAILS): Replace the

drawing in its entirety.
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10. DRAWING NO. S2.0 (FOUINDATION PLAN): Replace the drawing in its entirety.

11. DRAWING NO. 82.1 (ENLARGED FOUNDATION PLAN): Replace the drawing in
its entirety.
12. DRAWING NO. S3.0 (SECTIONS AND FRAMING ELEVATIONS) Replace the
plan drawing in its entirety.
13. DRAWING NO. S4.0 (DETAILS); Replace the drawing in its entirety.
14. DRAWING NO. 54.1 (DETAILS); Replace the drawing in its entirety.
15. DRAWING NO. C1.0 (EROSION CONTROL PLAN); Issue the plan drawing in its
entirety.

'END OF ADDENDUM NO. 3
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SECTION 02466 - DRILLED PIERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes: Dry-installed or slurry displacement-installed drilled piers at Contractor's
choice.

Related Sections:

1. Division 1 Section "Temporary Facilities and Controls."

2. Division 2 Section "Site Clearing" for preparation of subgrade for drilled-pier operations
including removal of vegetation, topsoil, debris, obstructions, and deleterious materials
from ground surface.

3. Division 3 Section “Concrete Reinforcing”.
4. Division 3 Section “Cast-In-Place Concrete”.
UNIT PRICES

Unit prices are included in Division 1 Section "Unit Prices."

Drilled Piers: Actual net volume of drilled piers in place and approved. Actual length and shaft
diameter, may vary, to coincide with elevations where satisfactory bearing strata are
encountered. These dimensions may also vary with actual bearing value of bearing strata
determined by an independent testing and inspecting agency. Adjustments will be made on net
variation of total quantities, based on design dimensions for shafts. '

1. Base bids on indicated number of drilled piers and, for each pier, the design length from
top elevation to bottom of shaft, and the diameter of shaft.
2. Unit prices include labor, materials, tools, equipment, and incidentals required for

excavation, trimming, shoring, casings, dewatering, reinforcement, concrete fill, testing
and inspecting, and other items for complete drilled-pier installation.

SUBMITTALS
Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
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warrant adjustments. Indicate amounts of mixing water to be withheld for later addition at
Project site.

Shop Drawings: For concrete reinforcement detailing fabricating, bending, supporting, and
placing.

Welding certificates.

Material Certificates: For the following, from manufacturer:

L. Cementitious materials.
2. Admixtures.
3. Steel reinforcement and accessories.

Material Test Reports: For concrete aggregates, from a qualified testing agency, indicating
absence of deleterious expansion of concrete due to alkali aggregate reactivity.

Field quality-control reports.
Other Informational Submittals:

1. Record drawings.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer that has specialized in drilled-pier work.
Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code - Steel."
2. AWS D1.4, "Structural Welding Code - Reinforcing Steel."

Drilled-Pier Standard: Comply with ACI 336.1 unless modified in this Section.
Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to drilled piers including, but not limited to, the
following:

a. Review geotechnical report.
b. Discuss existing utilities and subsurface conditions.
c. Review coordination with temporary controls and protections.

PROJECT CONDITIONS

Existing Utilities: Locate existing underground utilities before excavating drilled piers. If
utilities are to remain in place, provide protection from damage during drilled-pier operations.
Should uncharted or incorrectly charted piping or other utilities be encountered during
excavation, adapt drilling procedure if necessary to prevent damage to utilities. Cooperate with
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C.

D.

EAST GATE INSTALLATION
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Owner’s representative and utility companies in keeping services and facilities in operation
without interruption. Repair damaged utilities to satisfaction of utility owner.

Interruption of Existing Utilities: Do not interrupt any utility to facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary utility according to requirements indicated:

L. Notify Owner’s representative no fewer than five days in advance of proposed
interruption of utility.
2. Do not proceed with interruption of utility without Owner's written permission.

Project-Site Information: A geotechnical report has been prepared for this Project and is
available for information only. The opinions expressed in this report are those of geotechnical
engineer and represent interpretations of subsoil conditions, tests, and results of analyses
conducted by geotechnical engineer. Owner will not be responsible for interpretations or
conclusions drawn from this data.

1. Make additional test borings and conduct other exploratory operations necessary for
drilled piers.
2. The geotechnical report can be obtained from the Owner’s representative.

Survey Work: Engage a qualified land surveyor or professional engineer to perform surveys,
layouts, and measurements for drilled piers. Before excavating, lay out each drilled pier to lines
and levels required. Record actual measurements of each drilled pier's location, shaft diameter,
bottom and top elevations, deviations from specified tolerances, and other specified data.
Record and maintain information pertinent to each drilled pier and cooperate with Owner's
testing and inspecting agency to provide data for required reports.

PART 2 - PRODUCTS

2.1

22

A.

B.

C.

A.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615, Grade 60, deformed.

Low-Alloy-Steel Reinforcing Bars: ASTM A 706, deformed, where welding reinforcing steel
bars is required.

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

CONCRETE MATERIALS

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

1. Portland Cement: ASTM C 150, Type II/V. Supplement with the following:

a. Fly Ash: ASTM C 618, Class F.
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Normal-Weight Aggregate: ASTM C 33, graded, 1-inch- nominal maximum coarse-aggregate
size. Provide aggregate from a single source.

1. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

2. Provide fine and coarse aggregates that have a proven history of non-reactivity.
Submit current reactivity tests results on aggregates, ASTM C289.

3. Coarse aggregate: clean, hard, fine-grained, sound crushed rock, and/or washed
gravel free of oil, organic matter or other deleterious substances as limited by Table

3, ASTM 33.
4.  Fine aggregate: washed natural sand free of deleterious substances as limited by
table 1, ASTM C33.

Water: ASTM C 94 and potable.

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.

STEEL CASINGS

Steel Pipe Casings: ASTM A 283, Grade C, or ASTM A 36, carbon-steel plate, with joints full-
penetration welded according to AWS D1.1/D1.1M.

SLURRY

Slurry: Pulverized bentonite mixed with water to form stable colloidal suspension; complying
with ACI 336.1 for density, viscosity, sand content, and pH.

CONCRETE MIXTURES

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.

Cementitious Materials: Limit percentage, by weight, of fly ash to not exceed 25% of cement
content.

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Proportion normal-weight concrete mixture as follows:

1. Compressive Strength (28 Days): 3000 psi.
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A.
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2. Maximum Water-Cementitious Materials Ratio: 0.50.

3. Minimum Slump: Capable of maintaining 4 inch + 1 inch slump until completion of
placement.

4, Air Content: Do not air entrain concrete.

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information. When air temperature is between 85
and 90 degF, 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

A.

32

A.

B.

C.

D.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by

settlement, lateral movement, vibration, and other hazards created by drilled-pier operations.

EXCAVATION

Unclassified Excavation: Excavate to bearing elevations regardless of character of surface and

subsurface conditions encountered. Unclassified excavated materials may include rock, soil

materials, and obstructions.

1. Obstructions: Unclassified excavation may include removal of unanticipated boulders,
concrete, masonry, or other subsurface obstructions. No changes in the Contract Sum or
the Contract Time will be authorized for removal of obstructions.

Prevent surface water from entering excavated shafts. Conduct water to site drainage facilities.

Excavate shafts for drilled piers to indicated elevations. Remove loose material from bottom of
excavation.

1. Excavate bottom of drilled piers to level plane within 1:12 tolerance.
2. Remove water from excavated shafts before concreting.

Notify and allow testing and inspecting agency to test and inspect bottom of excavation. If

unsuitable bearing stratum is encountered, make adjustments to drilled piers as determined by
Architect.
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1. Do not excavate shafts deeper than elevations indicated unless approved by Architect.
2. Payment for additional authorized excavation will be according to Contract provisions for
changes in the Work.

Excavate shafts for closely spaced drilled piers and for drilled piers occurring in fragile or sand
strata only after adjacent drilled piers are filled with concrete and allowed to set.

Slurry Displacement Method: Stabilize excavation with slurry maintained a minimum of 60
inches above ground-water level and above unstable soil strata to prevent caving or sloughing of

shaft. Maintain slurry properties before concreting.

1. Excavate and complete concreting of drilled pier on same day if possible, or redrill,
clean, and test slurry in excavation before concreting.
2, Clean bottom of each shaft before concreting.

Temporary Casings: Install watertight steel casings of sufficient length and thickness to prevent

water seepage into shaft; to withstand compressive, displacement, and withdrawal stresses; and

to maintain stability of shaft walls. Remove temporary casings, maintained in plumb position,

during concrete placement and before initial set of concrete.

Tolerances: Construct drilled piers to remain within ACI 336.1 tolerances.

1. If location or out-of-plumb tolerances are exceeded, provide corrective construction.
Submit design and construction proposals to Architect for review before proceeding.

STEEL REINFORCEMENT

Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating,
placing, and supporting reinforcement.

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

Fabricate and install reinforcing cages symmetrically about axis of shafts in a single unit.

Accurately position, support, and secure reinforcement against displacement during concreting.
Maintain minimum cover over reinforcement.

Use templates to set anchor bolts, leveling plates, and other accessories furnished in work of
other Sections. Provide blocking and holding devices to maintain required position during final
concrete placement.

Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical
damage and exposure to weather.
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CONCRETE PLACEMENT

Place concrete in continuous operation and without segregation immediately after inspection
and approval of shaft by Owner's independent testing and inspecting agency.

1. Construct a construction joint if concrete placement is delayed more than one hour.
Level top surface of concrete. Before placing remainder of concrete, clean surface
laitance, roughen, and slush concrete with commercial bonding agent or with sand-
cement grout mixed at ratio of 1:1.

Dry Method: Place concrete to fall vertically down the center of drilled pier without striking
sides of shaft or steel reinforcement.

1. Where concrete cannot be directed down shaft without striking reinforcement, place
concrete with chutes, tremies, or pumps.
2. Vibrate top 72 inches of concrete.

Slurry Displacement Method: Place concrete in slurry-filled shafts by tremie methods or
pumping. Control placement operations to ensure that tremie or pump pipe is embedded no
fewer than 60 inches into concrete and that flow of concrete is continuous from bottom to top of
drilled pier.

Coordinate withdrawal of temporary casings with concrete placement to maintain at least a 60-
inch head of concrete above bottom of casing.

1. Vibrate top 72 inches of concrete after withdrawal of temporary casing.
Screed concrete at cutoff elevation level and apply scoured, rough finish. Where cutoff
elevation is above the ground elevation, form top section above grade and extend shaft to

required elevation.

Protect concrete work, according to ACI 301.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:

1. Drilled piers excavation.

2. Concrete.

3. Steel reinforcement welding.

4. Complete pier reinforcing cages before installation.

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Drilled-Pier Tests and Inspections: For each drilled pier, before concrete placement.

1. Soil Testing: Bottom elevations, bearing capacities, and lengths of drilled piers indicated
have been estimated from available soil data. Actual elevations and drilled-pier lengths

02466-7 Drilled Piers



EAST GATE INSTALLATION
UNIVERSITY OF CALIFORNIA, SANTA BARBARA
PROJECT NO. FM FM070280S/986570/065-70

and bearing capacities will be determined by testing and inspecting agency. Final
evaluations and approval of data will be determined by Architect.

Concrete Tests and Inspections: ASTM C 172 except modified for slump to comply with
ASTM C 94/C 94M.

1.

2.

10.

11.

Slump: ASTM C 143/C 143M; one test at point of placement for each compressive-
strength test but no fewer than one test for each concrete load.

Concrete Temperature: ASTM C 1064; 1 test hourly when air temperature is 40 deg F
and below and 80 degF and above, and 1 test for each set of compressive-strength
specimens.

Compression Test Specimens: ASTM C 31; one set of four standard cylinders for each
compressive-strength test unless otherwise indicated. Mold and store cylinders for
laboratory-cured test specimens.

Compressive-Strength Tests: ASTM C 39; one set for each drilled pier but not more than
one set for each truck load. One specimen will be tested at 7 days, 2 specimens will be
tested at 28 days, and 1 specimen will be retained in reserve for later testing if required.

If frequency of testing will provide fewer than five strength tests for a given class of
concrete, testing will be conducted from at least five randomly selected batches or from
each batch if fewer than five are used.

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

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.

Report test results in writing to Owner’s Representative, concrete manufacturer, and
Contractor within 48 hours of testing. List 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 in reports of compressive-strength tests.

Additional Tests: Testing and inspecting agency will make additional tests of concrete if
test results indicate that slump, compressive strengths, or other requirements have not
been met, as directed by Owner’s Representative.

a. Continuous coring of drilled piers may be required, at Contractor's expense, if
temporary casings have not been withdrawn within specified time limits or if
observations of placement operations indicate deficient concrete quality, presence
of voids, segregation, or other possible defects.

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

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

An excavation, concrete, or a drilled pier will be considered defective if it does not pass tests
and inspections.
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F. Prepare test and inspection reports for each drilled pier as follows:

1. Actual top and bottom elevations.

2. Actual drilled-pier diameter at top, bottom.

3. Top of rock elevation.

4. Description of soil materials.

5. Description, location, and dimensions of obstructions.

6. Final top centerline location and diions from requirements.

7. Variation of shaft from plumb.

8. Shaft excavating method.

9. Levelness of bottom and adequacy of cleanout.

10.  Properties of slurry and slurry test results at time of slurry placement and at time of
concrete placement.

11.  Ground-water conditions and water-infiltration rate, depth, and pumping.

12.  Description of soil or water movement, sidewall stability, loss of ground, and means of
control.

13.  Date and time of starting and completing excavation.

14.  Condition of reinforcing steel and splices.

15.  Position of reinforcing steel.

16.  Concrete placing method, including elevation of consolidation and delays.

17.  Locations of construction joints.

18. Concrete volume.

19. Concrete testing results.

20. Remarks, unusual conditions encountered, and deviations from requirements.

3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil,
trash, and debris, and legally dispose of it off Owner's property.

END OF SECTION 02466
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SECTION 03100 - CONCRETE FORMWORK

PART I - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

RELATED DOCUMENTS

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

SUMMARY
This Section specifies concrete, formwork, reinforcement.

Related Sections include the following:

1. Division 3 Section "Concrete Reinforcing."
2. Division 3 Section "Cast-In-Place Concrete."
QUALITY ASSURANCE

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

1. ACI 301, "Specification for Structural Concrete."

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

FORM-FACING MATERIALS

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 I or better; mill-release agent treated and edge

sealed.

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.

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

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
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concrete surfaces. Formulate form-release agent with rust inhibitor for steel form-facing
materials.

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

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

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

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

PART 3 - EXECUTION

3.1

A.

B.

H.

FORMWORK

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

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

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

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.

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. '

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.

Chamfer exterior corners and edges of permanently exposed concrete.
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Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

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

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

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

Foundation concrete may be placed directly into neat excavations provided foundation trench
walls are stable as determined by the Architect subject to the approval of the owner’s
representative. In such case, the minimum formwork shown on the drawings is mandatory to
insure clean excavations immediately prior to and during the placing of concrete.

EMBEDDED ITEMS

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

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

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

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

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

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.

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 Owner’s Representative.

END OF SECTION 03100
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SECTION 03200 — CONCRETE REINFORCING

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section specifies cast-in place concrete, reinforcement and, placement procedures.

Related Sections include the following:

1. Division 3 Section "Concrete Formwork".

2. Division 3 Section “Cast-In-Place Concrete”.

Additional Reinforcing Steel: In addition to the reinforcing steel shown on the drawings,
provide 1,000 pounds of reinforcing to be installed as directed by the Owner’s Representative.
SUBMITTALS

Product Data: For each type of product indicated.

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.

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

1. Reinforcing Bars.

Welding certificates.

Material Certificates including: manufacturer’s chemical analysis, physical properties, heat
and melt number; for each of the following, signed by manufacturers:

1. Steel reinforcement.

Field quality-contro] test and inspection reports.
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QUALITY ASSURANCE

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

Standards and Publications: Comply with the following unless modified by requirements in the
Contract Documents: ‘

1. ACI 301, "Specification for Structural Concrete,"

2. CRSI, “Manual of Standard Practice”

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.

DELIVERY, STORAGE, AND HANDLING

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

PART 2 - PRODUCTS

21

2.2

A.

A.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615 Grade 60, deformed.

Low-Alloy-Steel Reinforcing Bars: ASTM A 706, deformed, where welding of reinforcing
steel bars is required.

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

Deformed-Steel Wire: ASTM A 496.

REINFORCEMENT ACCESSORIES

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

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

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.
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FABRICATING REINFORCEMENT

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

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

B.

STEEL REINFORCEMENT

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

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

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

weld crossing reinforcing bars. Weld reinforcing bars according to AWS D1.4, where
indicated.

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

FIELD QUALITY CONTROL

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

Inspections:
1. Steel reinforcement placement.
2. Steel reinforcement welding.

END OF SECTION 03200
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

1.2

13

A.

RELATED DOCUMENTS

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

SUMMARY

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

1. Footings and grade beams.
2. Slabs-on-grade.
3. Building walls.

Related Sections include the following:

1. Division 2 Section "Drilled Piers".

2. Division 3 section “Concrete formwork”
3. Division 3 section “Concrete Reinforcing”
SUBMITTALS

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments. Indicate amounts of mixing water to be withheld for later addition at
Project site.

Material Test Reports: For the following, from a qualified testing agency, indicating

compliance with requirements:

L. Aggregates. Include service record data indicating absence of deleterious expansion of
concrete due to alkali aggregate reactivity.

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

1. Cementitious materials.
2. Admixtures.
3. Curing compounds.

Field quality-control test and inspection reports.

03300-1 Cast-In-Place Concrete
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QUALITY ASSURANCE

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.

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."
3. California Building Code (CBC).

Concrete Testing Service: The owner will engage a qualified independent testing agency to
perform material evaluation tests and to review concrete mixtures.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 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. Concrete subcontractor.
2. Review special inspection and testing and inspecting agency procedures for field quality

control, anchor rod and anchorage device installation tolerances, steel reinforcement
installation, and concrete protection. .

PART 2 - PRODUCTS

2.1

A.

CONCRETE MATERIALS

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

1. Portland Cement: ASTM C 150, Type II/V, gray.
2. Fly Ash: ASTM C 618, Class F.

Normal-Weight Aggregates: ASTM C 33, Class IN coarse aggregate or better, graded.
Provide aggregates from a single source with documented service record data of at least 10
years' satisfactory service in similar applications and service conditions using similar aggregates
and cementitious materials.

1. Maximum Coarse-Aggregate Size: 1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
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3.  Provide fine and coarse aggregates that have a proven history of non-reactivity.
Submit current reactivity tests results on aggregates, ASTM C289.

4.  Coarse aggregate: clean, hard, fine-grained, sound crushed rock, and/or washed
gravel free of oil, organic matter or other deleterious substances as limited by Table
3, ASTM 33.

S.  Fine aggregate: washed natural sand free of deleterious substances as limited by
table 1, ASTM C33.

Water: ASTM C 94 and potable.

ADMIXTURES

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, Type A.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. when dry.

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

Water: Potable.

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

CONCRETE MIXTURES, GENERAL

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

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

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

1. Fly Ash: 25 percent.
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Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Admixtures: Use admixtures according to manufacturer's written instructions. Use water-
reducing admixture in concrete, as required, for placement and workability.

CONCRETE MIXTURES FOR BUILDING ELEMENTS
Footings, grade beams and slabs: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 3000 psi at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.50.
3. Slump Limit: 4 inches, plus or minus 1 inch.
CONCRETE MIXING

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

PART 3 - EXECUTION

3.1

A.

3.2

A.

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

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.

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.

CONCRETE PLACEMENT

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

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

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

Deposit and consolidate concrete for 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.

Maintain reinforcement in position on chairs during concrete placement.

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

Slope surfaces uniformly to drains where required.

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

e wN

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

FINISHING SLABS

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

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.

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. Apply a trowel finish to surfaces
exposed to view. :
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1. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-foot- long straightedge resting on 2 high spots and placed
anywhere on the surface does not exceed 1/4 inch

CONCRETE SURFACE REPAIRS

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

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.

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

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

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

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

Repairing Unformed Surfaces: Test unformed surfaces, such slabs, for finish and verify surface
tolerances specified for each surface. Correct low and high areas.

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

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

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

4. Correct 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.

5. 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,
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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.

6. Repair random cracks and single holes 1 inchor less in diameter with patchmg 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.

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

Repair materials and installation not specified above may be used, subject to Owner’s
Representative's approval.
FIELD QUALITY CONTROL

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

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

Inspections:

1. Steel reinforcement placement.

2. Steel reinforcement welding.

3. Headed bolts and studs.

4. Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

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.

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

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

4. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.
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5. Compression Test Specimens: ASTM C31. Cast and laboratory cure two sets of two
standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C39; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.

7. 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. '

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

9. 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 Owner’s Representative. Testing and
inspecting agency may conduct tests to determine adequacy of concrete by cored
cylinders complying with ASTM C42 or by other methods as directed by Owner’s
Representative.

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

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

END OF SECTION 03300
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SECTION 05120 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

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

SUMMARY

This Section includes the following:

1. Structural steel.

2. Grout.

3. Neoprene bearing pad.

Related Sections include the following:

1. Division 1 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 7 Section “Composite Metal Arch Assembly”.

DEFINITIONS

Structural Steel: Elements of structural-steel frame, as classified by AISC's "Code of Standard

Practice for Steel Buildings and Bridges," that support design loads.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication of structural-steel components.

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

. Include embedment drawings.

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

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

Welding certificates.

Mill Test Reports: Signed by manufacturers certifying that the following products comply with
requirements:
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L. Structural steel including chemical and physical properties.
2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
3. Nonshrink grout.

Source quality-control test reports.

QUALITY ASSURANCE

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

Comply with applicable provisions of the following specifications and documents:

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."

2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."

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

4. AISC's "Specification for the Design of Steel Hollow Structural Sections."

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

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

DELIVERY, STORAGE, AND HANDLING

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

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that become dry
or rusty before use.
2. Do not store materials on structure in a manner that might cause distortion, damage, or

overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

COORDINATION

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

PART 2 - PRODUCTS

2.1

A.

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A 992.
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Channels and Angles: ASTM A 36.
Plate and Bar: ASTM A 36.
Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing.

Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

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

1. Finish: Hot-dip zinc coating, ASTM A 153, Class C.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy
hex head steel structural bolts with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and
ASTM F 436 hardened carbon-steel washers.

1. Finish: Hot-dip zinc coating, ASTM A 153, Class C.

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

Threaded Rods: ASTM A 307, Grade A.

1. Nuts: ASTM A 563 heavy hex carbon steel.
2. Washers: ASTM A 36 carbon steel.
3. Finish: Hot-dip zinc coating, ASTM A 153.

GROUT

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

NEOPRENE BEARING PADS

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

1. Williams Products, Inc.

Material Requirements

1. AASHTO Grade Neoprene bearing pad per specification M251-90.
2. 100% Neoprene compound.
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3. Durometer Hardness: 50 5
4, Ultimate Elongation: 350% minimum.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design."

1. Camber structural-steel members where indicated.

Identify high-strength structural steel according to ASTM A 6 and maintain markings

until structural steel has been erected.

Mark and match-mark materials for field assembly.

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

W

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

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of headed-stud shear connectors according to

AWS D1.1 and manufacturer's written instructions.

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

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

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

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

SHOP CONNECTIONS

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

1. Joint Type: Slip critical.

Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances,
appearance, and quality of welds and for methods used in correcting welding work.
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Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

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

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces.

N

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123. Fill vent holes and grind smooth after galvanizing.

SOURCE QUALITY CONTROL

Owner will engage an independent testing and inspecting agency to perform shop tests and
inspections and prepare test reports. Provide testing agency with access to places where
structural-steel work is being fabricated or produced to perform tests and inspections.

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

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

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

1. Liquid Penetrant Inspection: ASTM E 165.

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

3. Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

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

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

connectors already tested, according to requirements in AWS D1.1.
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PART 3 - EXECUTION

3.1

3.2

33

A.

EXAMINATION

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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

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

ERECTION

Set structural steel accurately in locations and to elevations indicated and according to AISC's
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural
Steel Buildings--Allowable Stress Design and Plastic Design."

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

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

2. Weld plate washers to top of base plate. _

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.

Do not remove wedges or shims but, if protruding, cut off flush with edge of base or
bearing plate before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no
voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply
with manufacturer's written installation instructions for shrinkage-resistant grouts.

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

Align and adjust various members forming part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be
in permanent contact with members. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.
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1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

Splice members only where indicated.

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

Do not use thermal cutting during erection unless approved by Owner’s Representative. Finish
thermally cut sections within smoothness limits in AWS D1.1.

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

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

FIELD CONNECTIONS

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

1. Joint Type: Slip critical.

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

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic
Design" for bearing, adequacy of temporary connections, alignment, and removal of paint
on surfaces adjacent to field welds.

2, Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

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

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces.

a. Grind butt welds flush.
b.  Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.
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3.5 FIELD QUALITY CONTROL

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

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

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

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

a. Liquid Penetrant Inspection: ASTM E 165.

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

c. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

D. In addition to visual inspection, test and inspect field-welded shear connectors according to
requirements in AWS D1.1 for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than- continuous 360-degree
flash or welding repairs to any shear connector.
2. Conduct tests on additional shear connectors if weld fracture occurs on shear connectors

already tested, according to requirements in AWS D1.1.

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

3.6 REPAIRS AND PROTECTION
A.  Repair damaged galvanized coatings on galvanized items with galvanized repair paint according

to ASTM A 780 and manufacturer's written instructions.

END OF SECTION 05120

05120-8 Structural Steel



EAST GATE INSTALLATION
UNIVERSITY OF CALIFORNIA, SANTA BARBARA
PROJECT NO. FM FM070280S/986570/065-70

SECTION 05400 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

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

SUMMARY

This Section includes: Exterior load-bearing wall framing.

Related Sections include the following:

1. Division 5 Section "Metal Fabrications" for masonry shelf angles and connections.
Division 9 Section "Gypsum Board Assemblies" for interior non-load-bearing, metal-stud
framing and ceiling-suspension assemblies.

3. Division 9 Section "Gypsum Board Shaft-Wall Assemblies" for interior non-load-
bearing, metal-stud-framed, shaft-wall assemblies.

SUBMITTALS

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

Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal

framing; fabrication; and fastening and anchorage details, including mechanical fasteners.

Show reinforcing channels, opening framing, supplemental framing, strapping, bracing,

bridging, splices, accessories, connection details, and attachment to adjoining work.

Research/Evaluation Reports: For cold-formed metal framing.

QUALITY ASSURANCE

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

AISI Specifications and Standards: Comply with AISI's "North American Specification for the
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel

Framing - General Provisions."

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."
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DELIVERY, STORAGE, AND HANDLING

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

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

PART 2 - PRODUCTS

2.1

2.2

23

A.

A.

B.

A .

B.

MATERIALS
Steel Sheet for: ASTM A 653, structural steel, zinc coated, of grade and coating as follows:

1. Grade: 50.
2. Coating: G60.

EXTERIOR LOAD-BEARING WALL FRAMING

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

1. Minimum Base-Metal Thickness: 0.0566 inch.
2. Flange Width: 1-5/8 inches.
3. Section Properties: As indicated on the drawings.

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

1. Minimum Base-Metal Thickness: 0.0566 inch.
2. Flange Width: 1-1/2 inches.
3. Section Properties: As indicated on the drawings.

FRAMING ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 653, Structural Steel, of same
grade and coating weight used for framing members.

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

1. Bracing, bridging, and solid blocking.

2. End clips.

3. Hole reinforcing plates.
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ANCHORS, CLIPS, AND FASTENERS

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

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping
steel drill screws.

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

Welding Electrodes: Comply with AWS standards.

MISCELLANEOUS MATERIALS

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

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

EXAMINATION

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

INSTALLATION, GENERAL

Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel
Framing - General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.

Install field-fabricated, cold-formed framing and securely anchor to supporting structure.
Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-
to-line joints with maximum variation in plane and true position between fabricated panels not
exceeding 1/16 inch.

Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, and

complying with requirements for spacing, edge distances, and screw penetration.
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Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Install temporary bracing and supports to secure framing and support loads comparable in
intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

Do not bridge building expansion and control joints with cold-formed metal framing.
Independently frame both sides of joints.

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

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10. Space individual framing members
no more than plus or minus 1/8 inch from plan location. Cumulative error shall not exceed
minimum fastening requirements of sheathing or other finishing materials.

EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

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

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

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

Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not
more than 48 inches apart. Fasten at each stud intersection.

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

2. Bridging: Proprietary bridging bars installed according to manufacturer's written
instructions.

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Field welds will be subject to testing and inspecting.

Testing agency will report test results promptly and in writing to Contractor and Architect.
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D. Remove and replace work where test results indicate that it does not comply with specified
requirements.

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

3.5 REPAIRS AND PROTECTION
A.  Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and

manufacturer's written instructions.

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

END OF SECTION 05400
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