I\

Y BN W s

Floo

CONSTRUCTION SPECIAL PROVISIONS

FOR

SQUAW PEAK WATER TREATMENT PLANT
RELOCATIONS
AT THE
ARIZONA CANAL DIVERSION CHANNEL

CONTRACT NO. FCD 88-40

DECEMBER 1989

SUPPLEMENTARY TO MARICOPA ASSOCIATION OF GOVERNMENTS UNIFORM
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION EDITION OF 1979
AND REVISIONS AND SUPPLEMENTS THERETO.

A118.552




To NPK To  RCP
CC EAR cc  JNK

From: Jan VWarriner
Postmark: Dec 26,89 8:58 AM

Subject: Squaw Peak Water Treatment Plant
| Message:
90% complete plans and specifications for the above referenced
project will be delivered to your inbox today. Please have your
staff review the plans and specs and submit comments by 1-11-90. The
job consists of relocation of several large diameter water lines
which will span the ACDC, and the construction of two vehicle access
bridges for use by the Water Treatment Plant personnel. Nick, the
structural design calculations will: also be delivered to your inbox.




BIDDING SCHEDULE

Project: Squaw Peak Water Treatment Plant
Relocations at the Arizona Canal Diversion Channel

Contract: FCD 88-40 Page BS-1

Approximate Unit Cost (in writing) Extended
Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
206-1 8,200 CY Structural Excavation

Bridge and Pipe Crossings

206-2 2,950 CY, Structural Backfill
Bridge and Pipe Crossings

211-1 550 CY Fill Construction

301-1 2,900 SY; Subgrade Preparation

310-1 290 CY Aggregate Base Course
321-1 323 TON Asphaltic Concrete

336-1 45 SY- Pavement Replacement M.A.G.

Std. Det. 200 Type "A"

350-1 1 LS Démolish and Remove
Structures and Slabs

350-2 210 LF Remove 36" R.C.P.
350=3 141 LF Remove 36" C.M.P.
350-4 147 LF Remove 48" R.C.P.
350-5 141 LF Remove 60" R.C.P.
350-6 426 LF Remove 66" R.C.P.
3507 200 LF Remove 2" Water Line
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BIDDING SCHEDULE,

CONTINUED

Page BS-2
Approximate Unit Cost (in writing) Extended

Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
350-8 50 LF Remove 3" Water Line
350-9 440 LF Remove 4" Water Line
350-10 280 LF Remove Electric Duct Bank
350-11 1l EA Remove Electric Pull Boxes
850=1'2 1,500 SY Remove Asphalt Pavement
350=-13 1 LS Miscellaneous Removals
‘415-1 494 LF | Flexible Metal Guardrail
420-1 100 LF Chain Link Fence
502-1 384 LF Drilled Shaft Foundation
505-1 402 Y Structural Concrete
505-2 42,520 LB Séeel Reinforcement
506-1 i LS Transport, Erect and Repair

Concrete Bridge Members
506-2 lt LS Post Tensioning For Bridges
515-1 i LS Miscellaneous Metals
520="1' 54 LF Handrail Three Rail Type
520-2 360 LF Handrail One Rail Type
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BIDDING SCHEDULE,

CONTINUED

with Fittings

Page BS-3
Approximate Unit Cost (in writing) Extended
Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
1500-1 216 LF 66" Prestressed Concrete
Cylinder Pipe with Fittings
1500-2 298 LF 66" Fabricated Steel,
Cement Mortar Lined Pipe
with Fittings
1500-3 158 LF 60" Fabricated Steel,
Cement Mortar Lined Pipe
with Fittings
1500-4 161 LF 48" Fabricated Steel,
Cement Mortar Lined Pipe
with Fittings
1500-5 70 LF 4BMUR.G.R.C.P. Class IIT,
with Concrete Collar and
Headwall
1500-6 266 LF 36" Fabricated Steel,
Cement Mortar Lined Pipe
with Fittings
1500=7 105 LF 36" R.G.R.C.P. Class III
with Concrete Collars
1500-8 350 LF Concrete Encasement for
Buried Steel Pipe ’
1500-9 895 LF 4" D.I.P. Water Line
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BIDDING SCHEDULE,

CONTINUED

with Harness

Page BS-4
Approximate Unit Cost (in writing) Extended

Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
1500-10 i LS 3" D.I.P. and Hose Bibb

with Fittings
1500-11 1 LS 2" Copper Water Line and

‘ Saddle Tap with Fittings

1500-12 100 LF 4" Stainless Steel

Chemical Line with Fittings
1500-13 120 LF 4" Sch. 80 PVC Chemical

Line with Fittings
1500-14 1 LS Temporary Chemical Line
1.500-15 1 EA 12" Combination Air/Vacuum

Release Valve Assembly
1500-16 2 EA 10" Combination Air/Vacuum

Release Valve Assembly
1500-17 1 EA 6" Combination Air/Vacuum

Release Valve Assembly
1500-18 4 EA 4" Gate Valve with Valve

Box and Cover
1500-19 2 EA 66" Flexible Pipe Coupling

with Harness
1500-20 1 EA 60" Flexible Pipe Coupling
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BIDDING SCHEDULE,

CONTINUED

Page BS-5
Approximate Unit Cost (in writing) Extended

Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
1500-21 1 EA 48" Flexible Pipe Coupling

with Harness
1500-22 2 EA 36" Flexible Pipe Coupling

with Harness
1600-1 1 LS Electrical

The Bidder hereby acknowledges receipt of and agrees
his proposal is based on the following addenda.
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TOTAL BID AMOUNT:
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CONSTRUCTION SPECIAL PROVISIONS
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
SQUAW PEAK WATER TREATMENT PLANT
RELOCATIONS AT THE ARIZONA CANAL DIVERSION CHANNEL

LOCATION OF THE WORK

This project is located at the Squaw Peak Water Treatment Plant (WTP),
2202 East Maryland Avenue, Phoenix, Arizona.

PROPOSED WORK

The work consists of relocating 66-inch and 60-inch water mains, 66-inch
and 48-inch raw water lines, two 36-inch plant wash water lines,
electrical duct banks, constructing two vehicular access bridges, and
other miscellaneous items of work required for the completion of the
project.

STANDARD SPECIFICATIONS

The provisions of MAG Uniform Standard Specifications and Details for
Public Works Construction dated 1979, as modified by the City of Phoenix,
which are not altered or modified by the Drawings, General Conditions or
by these Special Provisions or by any subsequently issued Addendum shall
apply to the Contract even though the Contractor’s attention is not

- specifically drawn to such provisions.

PRECEDENCE OF CONTRACT DOCUMENTS

City of Phoenix Supplements to MAG Specifications and Details will govern
over the MAG Standard Specifications and Details. In case of a discrep-
ancy or conflict, Project Plans will govern over the City of Phoenix Sup-
plements, the MAG Standard Specifications and Details. These Construction
Special Provisions will govern over the City of Phoenix Supplements, the
MAG Standard Specifications and Details, and the Project Plans.

PAYMENT

Payment will be made for only those items listed in the Proposal and will
not be made in accordance with the measurement and payment provisions of
the Standard Specifications where this differs from the items listed in
the Proposal. All materials and work necessary for completion of this
project are to be included in Proposal items. Any work or material not
specifically referred to in these items is considered incidental to the
item and included in the unit price.

NEGOTIATION CLAUSE

Recovery of damages related to expenses incurred by the Contractor for a
delay for which the Flood Control District of Maricopa County is respon-
sible, which is unreasonable under the circumstances and which was not
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within the contemplation of the parties to the Contract, shall be negoti-
ated between the Contractor and the Flood Control District of Maricopa
County. This provision shall not be construed to void any provision in
the Contract which requires notice of delays, provides for arbitration or
other procedure for settlement or provides for liquidated damages.

WORK STANDARDS

The Contractor shall comply with Sections 103 and 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 327-330) as supplemented by
Department of Labor Regulations (29 CFR Part 5).

CONTRACT TIME

The Contractor shall start work within seven (7) calendar days after
Notice to Proceed, and shall complete all work by January 31, 1991.

Work which must be accomplished during the Arizona Canal north side dry-up
shall be scheduled to occur approximately between mid-November 1990 and
mid-December 1990. The Contractor shall verify exact dates for the dry-up
with the Salt River Project.

It is anticipated that a Contract for construction of the Arizona Canal
Diversion Channel will be awarded before the completion of this Contract.
However, construction of the Arizona Canal Diversion Channel through the
plant site is not expected to occur prior to January 31, 1991.

WATER, LIGHT, POWER, HEAT, TELEPHONE

All water for construction purposes, drinking water, liéhting, temporary
electric power, heat and telephone service shall be arranged for and pro-
vided for the requirements of the work by the Contractor at his expense.

WORK INVOLVED WITH EXISTING PLANT

The Work under this Contract must be accomplished while the existing plant
is in operation. The work that is involved with the existing plant must
be done so that operation of the existing plant will not be jeopardized or
materially reduced in efficiency as a result of the work under this
Contract.

Work on this Contract must be coordinated with the operation of the plant.
The Contractor shall notify the Engineer in writing of the Contractor’s
planned procedure for each specific alteration of existing facilities
before the alteration begins. The Contractor shall provide three written
notices to the treatment facility manager for any work that will impact
plant operation. These notices are required 60, 30, and 7 days prior to
starting work and shall note impact on operation, start of impact, and
duration. The Contractor shall not begin an alteration until specific
permission has been granted by the treatment facility manager in each
case. The Engineer will coordinate the Contractor’s planned procedure
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with the treatment facility manager. The making of connections to exist-
ing facilities or other operations that interfere with the operation of
the existing equipment shall be completed as quickly as possible and with
as little delay as possible.

Any operational functions of the existing plant that are required to be
performed to facilitate the work of the Contractor shall be performed by
the plant personnel only, or under the direct supervision of plant person-
nel.

The plant operation and maintenance personnel will cooperate in every way
that is practicable in order to expedite the work of the Contractor; how-
ever, if it is necessary for the proper operation or maintenance of por-
tions of the plant, the Contractor shall reschedule his operations so that
his work will not conflict with necessary operations or maintenance of the
plant.

The Contractor shall maintain access roads to all parts of the existing
plant.

The work under this Contract that is involved with the existing plant is
indicated in the Contract Documents.

In particular, the Contractor shall schedule the work to adhere to the
following construction constraints:

il Existing 66-inch water main and 60-inch water main shall not
both be out of service at the same time.

25 Existing 66-inch water main and 60-inch water main shall each be
out of service for a maximum time period of one calendar week.

3 Existing 66-inch water and 60-inch water main shall not be out
of service between May 15, 1990 and October 15, 1990, nor during
Arizona Canal south side dry-up (approximately between mid-
October 1990 and mid-November 1990) .

4. Connections to existing 66-inch raw water, 48-inch raw water,
36-inch Plant I wash water, and 36-in¢ch Plant II wash water
shall occur within the Arizona Canal north side dry-up.

5 Existing electrical duct banks and miscellaneous plant utilities
shall be relocated so as to minimize impacts on the operation of

the existing plant.

PROGRESS SCHEDULE

The Contractor shall submit his proposed work progress schedule to the
Chief Engineer and General Manager for approval before starting the work.
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MATERIAL SQURCES

Select material, aggregate base and mineral aggregate shall be obtained
from commercial sources. The Contractor shall pay all royalties, or any
other charges or expenses, incurred in connection with the securing and
hauling of the material. The Contractor will be required to furnish the
Engineer with a list of his proposed commercial sources prior to use, and
shall present certificates stating that the material produced from any
commercial sources is in accordance with the Uniform Standard Specifica-
tions and these Special Provisions.

101.2 DEFINITIONS AND TERMS

Change the definition of the Budget Project to read as follows: A project
financed by funds set aside in the annual budget or otherwise approved by
the Board of Directors of the Flood Control District of Maricopa County.

Change the definition of Engineer to read as follows: The Chief Engineer
and General Manager of the Flood Control District of Maricopa County act-
ing directly or through his duly authorized representative.

Change the definition of Owner to read as follows: The Flood Control
District of Maricopa County, acting through its legally constituted offi-
cials, officers or employees.

102 ADDENDA AND SUBMISSION OF BIDDING SCHEDULE

It shall be the responsibility of prospective bidders to determine, prior
to submission of a bid, if any addenda have been issued. This may be
accomplished by calling 602-262-1501. Any addendum issued, if not already
bound into the Special Provisions, must be included as a part of the
Special Provisions, and any quantities on the Bidding Schedule requiring
change shall be adjusted by pen and ink to the new figure.

Bids that do not include appropriate addenda and show appropriate changes
to the Bidding Schedule shall be invalid.

102055 PREPARATION OF PROPOSAL

-

The bidder’s Arizona State Contractor’s License number and classification
shall be shown on the Proposal. The possession of such a license is a
bidding requirement; in addition, the Contractor may be required to pro-
vide certification of prior satisfactory completion for similar construc-
tion.

103.6 CONTRACTOR’ S INSURANCE

Concurrently with the execution of the contract, the Contractor shall
furnish a Certificate of Insurance. The types of insurance and the limits
of liability shall be as indicated thereon, i.e.:
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$1,000,000 bodily injury per person
5,000,000 bodily injury each occurrence
1,000,000 property damage

104.20 SUBSURFACE INVESTIGATION

Soil borings have been performed at the site of the work. A partial log
of the borings is reproduced on the Drawings. The complete report is on
file with the Engineer, and may be reviewed by the Bidders or the Contrac-
tor at a location designated by the Engineer.

The Engineer makes no representation as to the correctness of the informa-
tion contained in the boring logs, nor as to the location of the boring
holes, nor that the report represents a cross section of the material to
be encountered in performing excavation and earthwork on the Project. Any
use made of the report by the Bidders or the Contractor is at the sole
risk of such bidders or the Contractor who have the responsibility to
satisfy themselves independently from other sources regarding the charac-
ter and amount of rock, gravel, sand, silt, organic materials, ground-
water, and all other material to be encountered in the work to be per-
formed.

The use of this information shall be at the Bidders’ or the Contractor’s
discretion. The Bidders or the Contractor shall recognize the fact that
the determination of the types and sizes of material was limited by the
size of the auger or drill used to drill the hole. Bidders or Contractor
shall make whatever other investigations as are necessary in order to
determine to their or his satisfaction the conditions that exist.

105.2 PLANS AND SHOP DRAWINGS

Prior to purchase or fabrication, the Contractor shall furnish the Engi-
neer with shop drawings, layout diagrams, manufacturer’s catalog data, and
detailed information, in sufficient detail to show complete compliance
with all specified requirements, covering but not limited to the following
items:

1. Detailed sequence of construction

2. Concrete mix designs ~

3. Precast girders

4. Reinforcing steel

5. Metal fencing

6. Bearing pads

7. Shoring and bracing plans for structure excavation
8. Falsework plans and design calculations

9. Fabricated steel pipe and design data
10. Prestressed concrete cylinder pipe and design data
11. Reinforced concrete pipe and design data
12. Miscellaneous pipe, fittings, and valves
13. Utility protection plans

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT NO. FCD 88-40 Page 5 of 103

P3249:SPEC Squaw Peak WTP/ACDC - CSProv. 12/89




The number of copies of shop drawings required for approval shall be as
follows:

Initial submittal: Three (3) copies. One (1) copy will be returned to
the Contractor.

Final submittal: Six (6) copies. Two (2) copies will be returned to the
Contractor.

Drawings for shoring and bracing plans for structure excavation and false-
work plans shall be prepared by and bear the seal and signature of a
licensed Professional Civil or Structural Engineer in the State of
Arizona.

When submitted for the Engineer’s review, shop drawings shall bear the
Contractor’s certification that he has reviewed, checked, and approved the
shop drawings, and that they are in conformance with the requirements of
the Contract Documents. The Engineer will not review any submittals which
do not bear the Contractor’s certification.

After the review has been completed, the above drawings, lists, samples,
design calculations, and other data, shall become a part of the Contract
Documents and the fabrications furnished shall conform to the submittal.

Review of material and layout drawings consists of review for general
conformity to Plans and Specifications and in no way relieves the Contrac-
tor or the supplier from responsibility for the correctness of the draw-
ings.

Deviations or changes from Plans or Specifications must be called out as
such and will require review by the Engineer for approval or rejection.

105.5 JOB OFFICE

The Contractor shall provide a job office at the work site to facilitate
construction management of the project. One Hundred Twelve (112) square
feet of office space, equipped with suitable desk, telephone, chair, plan
rack, drafting table, photostatic copier, filing cabinet, and water cooler
shall be provided for the use of the Owner’s Field Representative through-
out the construction of the project.

1105..'6 COOPERATION WITH UTILITIES

An attempt has been made to determine the location of all underground
utilities and drainage pipes, culverts and structures; however, it shall
be the Contractor’s responsibility to cooperate with the pertinent utility
companies so that any obstructing utility installation may be adjusted.
Should the Contractor’s operations result in damage to any utility, he
shall assume full responsibility for such damage. During construction,
utilities such as SRP will be relocating utilities within the project work
area. The Contractor will coordinate with these utilities as required.
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The following phone numbers should put the Contractor in contact with the
proper personnel:

Elood: Contro DS T e T S N o T et o) ol s 262-1501
Salt River Project (Water Operation Support) -

sl =l B B oI R S e D A e SR OB B & o e R 236-2956
Salt River Project (Distribution Engineering Dept.) -

ChuekiHughe St 8 ror s o R R P et sfer < 7T, PO R 236-2090
Salt River Project (Substation Engineering Dept.) -

(CF- w1 Qb al=)n B B ] A B 5 6 50 O & 610 1 Oy B ot e S T ERe 236-3154
Locationy Staking (0. S. West, NoRE) NI e 0o o cie s v ahe s o o ais 263-1100
City of Phoenix - Squaw Peak Water Treatment Plant
Senior Treatment Facilities Supervisor - Tom Martin..... 262-4983
City of Phoenix Streets and Traffic - Marshal Hollen.... 262-6565
City of Phoenix Water and Wastewater - Gerald Arakaki... 261-8229
UhiSL. WesSt Communications =H CUBERS QYL sh. s hetelalsia o s oie nts ofota s OSL=ET T

105.8 CONSTRUCTION STAKES, LINES AND GRADES

The project control lines and benchmark elevation are shown on the draw-
ings and will be established by the Engineer. The Contractor shall estab-
lish offset stakes and temporary benchmarks for referencing the designated
construction lines and grades. The Contractor shall provide all rough
grade, fine grade, and structural reference lines and shall be responsible
for their conformance with the Plans and Specifications.

Survey work shall be performed by a qualified and experienced surveyor
under the supervision of a licensed land surveyor.

The Contractor shall furnish field books to be used for recording survey
data and field notes. These books shall be available for inspection by
the Engineer at any time and shall become the property of the Engineer
upon completion of the work.

The Engineer reserves the right to make inspections and random checks of
any portion of the staking and layout work. If, in the Engineer’s opin-
ion, the work is not being performed in a manner that will maintain proper
control and accuracy of the work, he will order any or all of the staking
and layout work redone at no additional cost.

-

105.10 INSPECTION OF WORK

Work will be subject to City of Phoenix inspection and acceptance prior to
final acceptance by the Engineer.

106 CONTROL OF MATERIALS

SOQURCE OF MATERIALS AND QUALITY: The Contractor shall guarantee the
construction work for one year against faulty materials, faulty work-
manship and failure to meet the requirements of the Specifications. Said
guarantee by the Contractor shall not apply to damage caused by earth-
quakes or other acts of God, land subsidence, or faulty operations or any
abuse of the structures by others.
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106(.5 CONTRACTOR’S STAGING AREA

The Contractor shall confine the storing of materials and location of
temporary facilities to the area shown on the Drawings.

107.2 PERMITS

The Contractor shall be responsible for obtaining all permits and
licenses, pay all charges, fees, taxes and give all notices necessary and
incidental to the due and lawful prosecution of the work. Permits for
earth moving may be obtained from the Bureau of Air Pollution Control,
Maricopa County Department of Health Services, 1845 East Roosevelt, tele-
phone number 258-6381.

A no charge permit is required from the City of Phoenix.

A permit from the Salt River Valley Water Users Association for work in
their right-of-way will be supplied by the Flood Control District.

10:8.5 LIMITATION OF OPERATIONS

Should the Contractor or subcontractor elect to perform any work before or
after regular working hours, on weekends, or legal holidays, any charges
incurred by the District for inspection of the work, surveys, or tests of
materials will be deducted from monies due or to become due to the Con-
tractor.

1,0i18759 FAILURE TO COMPLETE ON TIME

The actual cost per calendar day incurred by the District for Consultant
Administrative and Inspection Services on this project will be added to
the daily charges as indicated by TABLE 108, LIQUIDATED DAMAGES, as shown
in the MAG Uniformed Standard Specifications (not in the Phoenix Supple-
ment), and will be deducted from monies due or to become due to the Con-
tractor for each and every calendar day that work shall remain uncompleted
after the time specified for the completion of the work in the proposal,
or as adjusted by the Engineer. Nothing contained in this provision shall
prohibit the District from deducting from monies due or to become due to
the Contractor any other costs incurred by the District directly attribu-
table to the delay in completing this Contract.

109 MEASUREMENTS AND PAYMENTS

Under MAG Section 109.5.1 Equipment, the following exception is made:

Unless a prior written agreement has been made, the Maricopa County
Flood Control District will not pay move-in/move-out costs and standby
equipment rates.
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201 CLEARING AND GRUBBING

The work under this item consists of removal and disposal of all trees,
stumps, and objectionable materials within the limits of the roadways,
access bridges, pipeline relocations and removals, and other areas desig-
nated on the Plans. Materials shall be disposed of off-site. Also see
Section 205.6 in these Special Provisions. This is not a pay item.

205.6 DISPOSAL OF SURPLUS MATERIAL

All surplus and/or waste material may be disposed of at the Contractor’s
discretion subject to the following conditions:

A. If the City landfills are used, the Contractor shall pay the
normal dumping fee.

B. If private property within the City limits is used, the Contrac-
tor shall obtain written permission from the property owner and
deliver a copy of this agreement to the Engineer prior to any
hauling or dumping. All disposal and grading shall be in strict
conformance with the City of Phoenix Grading and Drainage
Ordinance. The Contractor shall obtain and pay for the neces-
sary permit (s).

Hes If the surplus material is disposed of outside the City limits,
the Contractor shall comply with all applicable laws/ordinances
of the agency concerned and be responsible for all cost
incurred.

No measurement or direct payment will be made for the hauling and disposal
of surplus and/or waste material, the cost shall be incidental to the cost

of the project.

206 STRUCTURE EXCAVATION AND BACKFILL

Structure excavation and backfill shall conform to Section 206 of the
Uniform Standard Specifications.

Structure backfill behind the abutments, wing walls and pipe supports
shall be compacted to not less than 100 percent density when tested and
determined by AASHTO T-99 and T-191, or ASTM D-2922 and D-3017. When
AASHTO T-99, method A or B, and T-191 are used for density determination,
MAG Detail 190 will be used for rock correction.

Payment for all work under this section shall be at the Contract unit
price per cubic yard for Item 206-1 - Structural Excavation Bridge and
Pipe Crossings and Item 206-2 - Structural Backfill Bridge and Pipe
Crossings.
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206.1 EXCAVATION SUPPORT

A. General: Contractor shall support the faces of excavations and
shall protect structures and improvements in the vicinity of
excavations from damage due to settlement of soils.

. The provisions specified hereunder shall be understood:

a. to complement, and not to substitute or diminish, the
obligations of Contractor for the furnishing of a
safe place of work pursuant to the provisions of the
Occupational Safety and Health Act of 1970 and its
subsequent amendments and regulations and for the
protection of the work, structures, and other

improvements.
bl to represent a minimum requirement
1) for the number and types of means needed to

maintain soil stability,
2) for the strength of such required means, and

3) for the methods and frequency of maintenance and
observation of the means used for maintaining
soil stability.

2. Excavation support shall include sheeting, shoring, brac-
ing, sloping, and other means and procedures, such as
routing and disposing of surface runoff, required to main-
tain the stability of soils.

B. Contractor shall provide excavation support in trenches for the
protection of workers from the hazard of caving ground.

(ol Excavation supports shall be provided:
Toa Where, as a result of excavation work and an analysis

performed pursuant to general engineering design practice,
as defined hereinafter,

a. -the excavated face or surrounding soil mass may be
subject to slides, caving, or other type of failure,
or

bt the stability and integrity of structures and other

improvements may be compromised by settlement or
shifting of soils.

2% For trenches five feet and deeper.
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D References:

1 American Institute of Steel Construction, Inc., Manual of
Steel Construction, herein referenced as the Steel Manual.

2% International Conference of Building Officials, Uniform
Building Code, herein referenced as the UBC.

E. Definitions: As used under this title of Excavation Support,
general engineering design practice shall be understood to mean
the general engineering design practice in the area of the
Project performed in accordance with recent engineering litera-
ture on the subject of excavation support.

1 Where general engineering design practice is specified it
shall be understood that the design shall be performed,
and the drawings and calculations shall be signed, by a
civil or structural engineer registered in the state where
the Project is located.

a. The design calculations shall disclose clearly the
assumptions made, the criteria followed, and the
stress values used for the various materials.

19} ¢ Where requested by Engineer, Contractor shall furnish
acceptable references substantiating the appropriate-
ness of the design assumptions, criteria, and stress
values.

F. Submittals:

1 For trench excavation, Contractor shall submit, in advance
of excavation of trenches 5 feet or more in depth,
detailed plans showing the design of excavation support
for worker protection.

2% For excavations other than trenches, Contractor shall
submit :
a. An analysis performed pursuant to general engineering

design practice, as specified hereinbefore, identify-
ing the conditions under which excavation support
will be required. This analysis shall be submitted
in advance of and shall cover:

1) Excavations 2 feet or more in depth adjacent to
structures, and

2) Excavations 5 feet or more in depth at other
locations.
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b. For excavations that will require excavation support,
in accordance with the determination made under the
preceding subparagraph a., Contractor shall submit
excavation support design and details pursuant to
general engineering design practice, as specified
hereinbefore.

1) The same procedure shall be followed for subse-
quent changes to the excavation support design.

G. Design Criteria:

1.

Excavation support shall be designed in accordance with
general engineering design practice.

Steel members shall be designed in accordance with the
Steel Manual.

Design involving materials other than steel shall be in
accordance with the UBC.

Excavation support shall be designed in accordance with
soil characteristics and design recommendations contained
in a written report issued and signed by a civil or soil
engineer registered in the state where the Project is
located. ;

a. A copy of the written report shall be available at
the site of the Project for Engineer’s review.

B The civil or soil engineer shall be retained by Con-
tractor.

Where Contractor elects to design excavation support
allowing materials to bear stresses higher than those
prescribed in the referenced publications, the increase in
such stresses shall not exceed 10 percent of the value of
the prescribed stresses.

H. Performance Requirements: Appropriate design and procedures
for construction and maintenance shall be used to minimize
settlement of the supported ground and to prevent damage to
existing structures and other improvements. Such design and
procedures shall include:

ik

2%

3is

Using stiff support systems.
Following an appropriate construction sequence.

Preventing soil loss through or under the support system.
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a. The support system shall be tight enough to prevent
loss of soil and shall be extended deep enough to
prevent heave or flow of soils from the supported
soil mass into the excavation.

4. Providing surface runoff routing and discharge away from
the excavations.

Die Not anchoring the support system to structures and other
improvements.

6 Not applying support system loads to structures and other
improvements.

75 Not changing existing soil loading on structures and other
improvements.

Ito Installation:
1. Excavation support shall be installed as indicated in the

approved submittals.

25 Excavation, including trenching, shall not begin until the
excavation support submittals have been approved by the
Engineer and until the materials necessary for the instal-
lation are on site. '

J. Maintenance:
T Where loss of soil occurs, Contractor shall plug the gap
in the support system and shall replace the lost soil with

suitable fill material.

211 FILL CONSTRUCTION

Fill construction shall consist of raising the existing grades to the
roadway subgrades and to provide a minimum of 3 feet of cover over new
pipelines, as shown on the Plans and in accordance with Section 211 of the
Uniform Standard Specifications.

Payment for all work under this section shall be at the contract unit
price per cubic yard for Item 211-1 - Fill Construction.

301 SUBGRADE PREPARATION

Subgrade preparation shall consist of shaping the roadway subgrades to the
grades and cross sections for the new roadways and bridge approach slabs
as shown on the Plans and in accordance with Section 301 of the Uniform
Standard Specifications.
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This item shall also include all work necessary for the construction of
ditches, any excavation, filling, grading, shaping and miscellaneous grad-
ing work between the back of curb or edge of pavement and the right-of-way
or construction easement.

Width of measurement for payment along new roads will be to outside edge
of aggregate base course as shown on the Plans.

Payment for all work under this section shall be at the Contract unit
price per square yard bid for Item 301-1 - Subgrade Preparation.

310 UNTREATED BASE

Item 310 - Aggregate Base Course shall conform in their entirety to the
requirements of Section 310 of the Uniform Standard Specifications.
Aggregate base shall be crushed in accordance with Section 702.2.

The Contractor will be required to furnish the Engineer certified weight
tickets covering all of the aggregate base placed on the project. Final
pay quantities will be based upon the scale tickets accepted by the Engi-
neer.

321 ASPHALT CONCRETE PAVEMENT

Asphalt concrete pavement shall consist of furnishing and placing a plant-
mixed asphalt concrete road surfacing material to the compacted thickness
shown on the Plans and in accordance with Section 321 of the Uniform
Standard Specifications.

The mineral aggregate shall meet the grading requirements within the range
of the specified tolerances for Mix-Designation A-1 1/2, or C-3/4 in
accordance with Section 710 of the Uniform Standard Specifications and the
City of Phoenix Supplement to the Uniform Standard Specifications.

The Contractor shall furnish certified weight tickets covering all plant-
mixed asphalt concrete placed on the project.

New pavement shall be constructed to the lines and grades as shown on the
Plans. Where the grades require overlay construction, the existing
asphaltic or portland cement concrete pavement shall be prime coated as
specified in Section 315.

Payment for Item 321-1 will be made at the Contract unit price bid per
ton:

336 PAVEMENT REPLACEMENT OR RESTORATION

Except as noted on the Plans, all pavement removal and replacement shall
be per MAG Section 336. New pavement shall be the same thickness as
adjacent pavement.
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MAG Section 336, Section 336.2.2; second and third paragraphs, are
deleted. All pavement replacement shall be Type "A".

350 REMOVAL OF EXISTING IMPROVEMENTS

Removal of existing pipelines, pavement, duct banks, and structures shall
be as indicated on the Plans.

Temporary removed sections of existing fence shall be stored for later
reinstallation after relocated pipelines are in place.

401 TRAFFIC CONTROL

Attention is directed to Section 401.2, Traffic Control Devices, of the
MAG Standard Specifications, and to the City of Phoenix Traffic Barricade
Manual. This is not a pay item.

415 FLEXIBLE METAL GUARDRAILS

Item 415 - Flexible Metal Guardrails shall conform in their entirety to
the requirements of Section 415 of the Uniform Standard Specifications.

420 CHAIN LINK FENCES

Item 420 - Chain Link Fence shall conform in their entirety to the
requirements of Section 420 of the Uniform Standard Specifications.

502 DRILLED SHAFT FQOUNDATIONS

DESCRIPTION: The work under this section consists of furnishing
all materials and equipment necessary to construct reinforced concrete
columns formed within a drilled excavation in reasonably close conformity
with the details, dimensions, and locations indicated on the Project Plans
and the requirements of these Special Provisions.

If a rock socket or a belled footing is required or if a test drilled
shaft is required, the Project Plans will so specify.

GENERAL REQUIREMENTS: Prior to constructing any drilled shafts,
the Contractor shall submit to the Engineer a list of all major equipment,
with respective capacities, that will be used to construct the drilled
shafts and the proposed construction procedure. The submission shall
indicate, in detail, the techniques to be used in drilling the shaft and
inspecting the completed excavation and reinforcing and concreting the

.drilled shafts.

The Engineer will review the submission. If at any time during the con-
struction of drilled shafts, the Engineer determines that the equipment,
materials or procedures, either singly or in combination, are such that
defects in the work may occur, the Engineer may stop the work until appro-
priate changes are made by the Contractor. In no case shall the Contrac-
tor be relieved of his responsibility for constructing acceptable drilled
sShafts.
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After constructing one or more drilled shafts, the Contractor may make
minor modifications to the equipment, materials or procedures, either
singly or in combination, and shall advise the Engineer of the changes in
writing. The Engineer will review the proposal and may require the Con-
tractor to construct a test drilled shaft in order to test the proposed
changes prior to constructing any additional bridge foundation drilled
shafts.

An acceptable bridge foundation drilled shaft shall be constructed prior
to the construction of any other drilled shaft for the bridge foundation.

The decision of the Engineer as to the acceptability of completed drilled
shafts is final.

MATERIALS :

Concrete: Concrete shall be Class AA conforming to the require-
ments of Section 725 for the strength of portland cement concrete indi-
cated on the Project Plans. Where concrete is placed in shafts containing
bentonite slurry or water, the cement content of the concrete shall be
between 658 and 752 pounds per cubic yard and the size of the coarse
aggregate shall not exceed one inch. Water reducing and air entraining
agents may be used.

Reinforcing Steel: Reinforcing steel shall conform to the
requirements of Section 727. Where indicated on the Plans, steel rein-
" forcement shall be Grade 60. Reinforcing steel to be welded shall meet

the requirements of ASTM A 706, Grade 60.

Metal Casing: Casing shall be of unit or sectional construction
and shall prevent seepage of water. Casing shall be of sufficient
strength to withstand handling stresses, the pressure of concrete and of
the surrounding earth. Casings are not required except as a temporary
measure if caving of the shaft should occur.

Shaft Forms: If the size of the shafts adjacent to the channel
cannot be maintained within 2 inches of the shaft diameter, as indicated
on the Plans, for the depth of the proposed channel, or if over drilling
will narrow the channel width, sonotube or an approved method shall be
used to control the shaft diameter and location indicated on the Plans.

CONSTRUCTION REQUIREMENTS:

Excavation: The Contractor shall perform all excavation
required for the shafts, rock sockets or belled footings, through whatever
substances encountered, to the dimensions and elevations indicated on the
Project Plans or required by the site conditions. Unless otherwise indi-
cated on the Project Plans, the maximum deviation from plumb shall be not
more than one inch in ten feet and the maximum variation of the center
axis of any shaft at the top shall be three inches from its Project Plan
location. When bells or rock sockets are required, they shall be exca-
vated so as to form a bearing area of the size and shape indicated on the
Project Plans.
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The anticipated subsurface conditions and depths where satisfactory bear-
ing material may be encountered are indicated on the Project Plans; how-
ever, no warranty of the subsurface conditions and depths where satisfac-
tory bearing material may be encountered shall be inferred.

The bottom elevation of any drilled shaft may be raised or lowered from
that indicated on the Project Plans as ordered by the Engineer. No rein-
forcing steel or concrete shall be placed in a shaft until the final
elevation has been determined.

Excavation of adjacent shafts at any pier or abutment will not be
permitted until 48 hours after the adjacent shaft has been concreted.

The Contractor shall protect the shaft from caving in at the surface
either by constructing a concrete slab or by placing a temporary casing or
by other methods as accepted by the Engineer. The Contractor shall either
drill or form a circular opening at the center of the slab. The slab
shall be broken up and removed at the completion of the drilled shaft
construction. If a casing is used, it shall be removed after the concret-
ing of the shaft is completed and while the concrete is still fluid.
Casing shall not be left in place except as indicated on the Project Plans
or as accepted by the Engineer.

Casing specifiéd on the Project Plans or accepted by the Engineer to
remain in place shall be installed in such a manner that there will be no
voids between the earth and the casing.

When caving conditions are encountered, drilling shall cease until modifi-
cations to the equipment, materials or procedures are made that will
prevent such caving. If a steel casing is used, it shall be clean and
shall extend to the top of the shaft. The inside diameter of the casing
shall not be less than the specified size of the drilled shaft.

Material excavated from shafts and bells and not used elsewhere on the
project shall be disposed of as accepted by the Engineer.

When the Project Plans indicate that shafts are to be drilled within
embankments, the embankments shall be constructed as indicated on the
Project Plans and thoroughly compacted in accordance with the requirements
of Section 206 prior to drilling, except as otherwise accepted by the
Engineer.

Open excavations that are deemed to be potentially hazardous by the Engi-
neer shall be covered at the end of each shift in a manner accepted by the
Engineer.

Reinforcing Steel: The reinforcing steel cage shall consist of
the longitudinal bar and spiral hoop or lateral tie reinforcement. The
cage shall be completely assembled and placed into the shaft as a unit.
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Unless otherwise indicated on the Project Plans, or accepted by the Engi-
neer, splicing of reinforcing steel will not be permitted. Lap splices
shall be in accordance with the details indicated on the Project Plans or
as accepted by the Engineer and only at locations acceptable to the
Engineer.

When welding of reinforcing steel is permitted on the Project Plans to
facilitate installation of the cage, not more than one splice per bar will
be permitted. Splices in adjacent bars shall be staggered not less than
four feet. Splices shall be direct butt welded in accordance with the
requirements of American Welding Society D1.4; mechanical butt splices of
the exothermic process, or threaded bar splices, as accepted by the Engi-
neer. All welded splices shall be radiograph inspected in accordance with
the requirements of American Welding Society D1.4, Section 4.4. Mechani-
cal butt splices and threaded splices shall develop the full tensile yield
strength of the bars. The test method shall be as accepted by the
Engineer.

The reinforcing steel cage shall not be placed until immediately before
concreting operations are to be started and shall be placed in accordance
with the details indicated on the Project Plans.

The cage shall be adequately supported and anchored from the top to
prevent movement during the concrete placement and for at least four hours
thereafter. The exact length of time will be determined by the Engineer.
The support shall be concentric and shall support at least one-half of the
vertical bars. Spacers shall be at sufficient intervals along the shaft
to maintain minimum concrete cover for the entire length of the drilled
shaft. The type of spacer used shall be accepted by the Engineer.

If the shaft is deepened and the Project Plans indicate full depth rein-
forcement, the bars in the lower portion of the drilled shaft shall be
extended accordingly, as directed by the Engineer, to the bottom of the
shaft. These bars shall be lap spliced, spliced by butt welding or by
other connecting procedures accepted by the Engineer to the proper length
in accordance with the requirements of Section 505.5. If the Project
Plans indicate spiral or tie reinforcement for the full depth of the
drilled shaft, the spiral or the reinforcement shall also be extended to
the bottom of the shaft as directed by the Engineer.

CONCRETE :

General: Concrete shall be placed as soon as possible after
completion of the shaft and the placement of the reinforcing steel cage.
Any sloughage or other loose material shall be machine cleaned from the
shaft prior to placing reinforcing steel and concrete. An accumulation of
loose soils, muck, etc., at the bottom of the shaft will not be allowed at
the time of placing steel or concrete. A flight auger shall not be used
for cleaning purposes.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT NO. FCD 88-40 Page 18 of 103

P3249:SPEC Squaw Peak WTP/ACDC - CSProv. 12/89




N = B P B T D eE & e

Concrete placement shall be continuous in the shaft to the top elevations
or to construction joint indicated on the Project Plans and shall be in
accordance with the requirements of Section 505.5 and as specified herein.
Concrete in the drilled shafts shall be consolidated by vibration.

Prior to the placing of concrete, the Contractor shall have made all the
necessary arrangements to maintain the uninterrupted delivery of concrete
so that each drilled shaft will be constructed without cold joints.

The Contractor shall exercise care so that no damage to a completed
drilled shaft will occur. The Contractor shall not begin construction of
the footings, formed columns or cap beams or remove the concrete pad until
at least 48 hours after the concreting of the shaft is completed for the
respective pier or abutment drilled shaft.

Placement in Dry Excavations: Concrete shall be placed through
a suitable tube or tremie to prevent segregation of materials.

Concrete may be placed by the free-fall method provided that water is not
standing in the bottom of the shaft and that the fall does not exceed
eight feet. The delivery chute shall be positioned so that the concrete
does not strike the sides of the shaft or the reinforcing steel.

Casing Removal: During removal of any casing, a sufficient head
of not less than five feet of fluid concrete shall be maintained above the
bottom of the casing except at the top of the shaft. All contaminated
concrete below the top of the drilled shaft shall be removed.

If the removal of the casing causes an upward movement of the concrete
and/or reinforcing steel cage of one inch or less, the casing may continue
to be pulled provided no further movement occurs and if the concrete is
vibrated or rodded to reconsolidate the concrete. Vibration or rodding of
the concrete shall not be used to attempt to break the casing loose for
extraction.

If the upward movement is greater than one inch, the casing shall be left
in place as a permanent sleeve at the Contractor’s expense. A load test
may be required by the Engineer to determine the adequacy and acceptabil-
ity of the drilled shaft.

TEST DRILLED SHAFT: Unless otherwise directed by the Engineer,
a test drilled shaft is not required. The Contractor shall construct one
full-depth drilled shaft of the size and to the tip elevation specified on
the Project Plans in accordance with the submission hereinbefore described
under "General Requirements" in order that the proposed equipment, mate-
rials and procedures may be tested and to allow the Engineer to determine
the extent and kinds of inspection, all as necessary to maintain the
structural integrity of the bridge foundation.

The test drilled shaft shall be constructed at the site of the work at the
exact location specified by the Engineer. It shall be identical to the
details indicated on the Project Plans except that bars for column rein-
forcing steel above the top of the drilled shaft will not be required.
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If a completed test drilled shaft upon inspection and testing is deemed by
the Engineer to be unacceptable, another full depth test drilled shaft
shall be constructed.

Any unacceptable drilled shafts shall be backfilled as directed by the
Engineer.

In each test drilled shaft, three voids shall be simulated at locations
specified by the Engineer. The voids shall be simulated by affixing to
the reinforcing steel cage a hollow, sealed device such as a five-gallon
pail, a bundle of capped PVC, or other device as accepted by the Engineer.
After the gamma ray logging inspection has been completed, the Contractor
shall expose the test drilled shaft by excavating to a sufficient depth
above the water table elevation in order that the Engineer may determine
the acceptability of the test drilled shaft.

INSPECTION AND TESTS: Continuous observations of the construc-
tion of drilled shaft foundations should be carried out by a representa-
tive of the Geotechnical Engineer. He should verify proper diameter of
the shaft, depth and cleaning, and should also verify the nature of mate-
rials encountered in the shaft excavations. Concrete placement should be
continuously observed to see that it meets requirements. A quality assur-
ance report should be submitted on each shaft stating, in writing, that
all details have been observed and meet the requirements. After comple-
tion of a shaft and prior to placement of the reinforcing steel cage and
concrete, the shaft will be inspected by the Engineer. The Contractor
shall provide suitable equipment for the Engineer to inspect the completed
excavation.

DRILLED SHAFT REPAIR: If after inspection the Engineer deter-
mines that the integrity of the bridge foundation has been compromised,
the Engineer will order the Contractor to make such repairs as are deemed
necessary by the Engineer.

METHOD OF MEASUREMENT: Drilled shafts will be measured by the
linear foot. Measurement will be made from the top of the accepted
drilled shaft to the bottom, as indicated on the Project Plans or as
directed by the Engineer. Rock sockets will be considered as being part
of the shaft for measurement purposes.

BASIS OF PAYMENT: The accepted quantities of drilled shafts,
including test drilled shafts, if required, measured as provided above,
will be paid for at the Contract unit price per linear foot for Item 502-
1, Drilled Shaft Foundation. The price paid shall be for drilled shafts,
complete in place, including excavation, drilling slurry, metal casing,
steel reinforcing, portland cement concrete, concrete slabs, and any
needed forming, curing and finishing. No additional payment will be made
for belled sections or for metal casing that is to remain in place.

The Contract unit price shall also include the cost of exposing, by exca-
vation, the upper length of the test drilled shafts, the drilling and/or
backfilling of any additional shafts and the construction of any addi-
tional test drilled shafts.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT NO. FCD 88-40 Page 20 of 103

P3249:SPEC Squaw Peak WTP/ACDC - CSProv. 12/89




The Contract unit price shall also include the cost of the core drilling
or exposing of concrete and the subsequent repair of drilled shafts as
hereinbefore specified under "Drilled Shaft Repairs" for drilled shafts
which are deemed to be unacceptable.

The Contract unit price shall also include the cost of furnishing all
materials, equipment and labor necessary for the splicing of reinforcing
steel and for the radiographic testing of welds and the testing of butt
splices and threaded splices.

If the Contractor is ordered by the Engineer to core drill or otherwise
expose the drilled shaft for inspection and no voids, unconsolidated con-
crete or other condition that will compromise the integrity of the bridge
foundation is determined by the Engineer to exist, the cost of such work
and the cost of the subsequent repairs will be paid for in accordance with
the requirements of ADOT Subsection 109.04.

No measurement or direct payment will be made for the reinforcing steel
extending from the top of the drilled shaft foundation into the footing,
the cost being considered as included in the cost of the respective
drilled shaft foundation.

When load tests are required by the Engineer to determine the adequacy and
acceptability of drilled shafts, payment for load tests for drilled shafts
determined to be adequate and acceptable will be made in accordance with
the provisions of ADOT Subsection 109.04.

Load tests for drilled shafts determined to be inadequate and unacceptable
will be at the Contractor’s expense.

505 CONCRETE BRIDGE STRUCTURES

The work under this section shall consist of furnishing all labor, mate-
rials and equipment for the construction of the cast-in-place concrete
portions of the bridge structures, including the approach slabs in accor-
dance with the Plans and Section 505 of the Uniform Standard Specifica-
tion, except as specified in the Construction Special Provisions.

GENERAL: It shall be the Contractor’s responsibility to protect
the structure and construction site from damage that may occur during the
construction period and until final acceptance of the completed bridge by
the Flood Control District.

Upon completion of the construction, the Contractor shall clear the work
area of all debris.

The installation of any necessary conduits, brackets, or piping, or any
other facility or work which may be performed for the accommodation of any
utility, other than as indicated on the Plans, shall be paid for by the
utility owner. The Contractor shall make all arrangements that may be
necessary for the construction and any financial agreement shall be solely
between the Contractor and the utility owner.
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Portland cement concrete shall conform to Section 725 of the MAG Uniform
Standard Specifications.

The following strengths of concrete shall be furnished for Cast-in-Place
Elements:

Item 505-1 - Class "A" Concrete £%¥c = 3,500 psi
Approach Slabs, Abutments

The Contractor shall determine the mix proportions and shall furnish con-
crete which conforms to the requirements of these Specifications. All
concrete shall be sufficiently workable, at the slump proposed by the
Contractor within the specified range, to allow proper placement of the
concrete without harmful segregation, bleeding, or incomplete consolida-
tion. It shall be the responsibility of the Contractor to proportion,
mix, place, finish, and cure the concrete properly in accordance with the
requirements of these Specifications.

ADMIXTURES: The Contractor shall furnish Certificates of Com-
pliance conforming to the requirements of MAG Subsection 106.2 for each
type of admixture furnished. Admixtures containing chlorides will not be
acceptable for concrete containing uncoated reinforcing steel or embedded
metal items.

All concrete admixtures shall be stored in suitable containers in accord-
ance with the manufacturer’s recommendations. All liquid admixtures shall
be protected from freezing.

Air-entraining admixtures shall conform to the requirements of AASHTO M
154.

Water reducing admixtures shall conform to the requirements of AASHTO M
194.

Fly ash shall conform to the requirements of ASTM C 618 for Class F,
except that the pozzolanic activity index with lime shall be reduced to a
minimum of 650 pounds per square inch at seven days. The Blaine fineness
shall have an average value of at least 2,800, with a minimum value of
2,600 for any one sample. The average value will be determined on the
last five consecutive samples. The loss on ignition shall not exceed 3.0
percent.

DESIGN OF CONCRETE MIX: Portland cement concrete shall comply
with Section 725 of the MAG Uniform Standard Specification for Public
Works Construction.

A fly ash admixture may be used at the option of the Contractor only when
portland cement is used. A maximum of 15 percent of the required weight
of portland cement may be replaced with a fly ash admixture. A minimum of
1.2 pounds of fly ash shall replace each 1.0 pound of portland cement
removed.
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Concrete shall have a compressive strength not less than that indicated on
the Project Plans. Unless otherwise indicated on the Project Plans, the
(f'c) of concrete shall be the required 28-day compressive strength.

The coarse aggregate size designation for concrete shall be chosen by the
Contractor and approved by the Engineer and shall conform to the size
designation and grading requirements of AASHTO M 43. In choosing the size
designation, the maximum size of coarse aggregate shall not be larger than
1/5 of the narrowest dimension between sides of adjacent forms, or 2/3 of
the minimum clear spacing between reinforcing bars, or 1/3 the depth of
the slab, whichever is least.

The proposed siump shall be chosen by the Contractor. Concrete at the
proposed slumps shall be sufficiently workable to allow proper placement
without harmful segregation, bleeding, or incomplete consolidation.

Air-entraining admixtures will be required for all classes of concrete.
The amount of entrained air in the concrete mixture shall not be less than
four percent nor more than seven percent by volume.

Unless specifically required, water reducing admixtures may be used at the
option of the Contractor.

At least two weeks prior to the appropriate concreting operation, the
Contractor shall furnish a mix design for each strength of concrete for
review and approval. More than one mix design for each strength of con-
crete may- be submitted for approval, providing specific items and loca-
tions of intended uses accompany the mix design. The Contractor shall
substantiate each mix design by furnishing test data and providing all
details of the mixtures proposed for use.

The complete solid volume mix designs submitted for approval shall include
all weights and volumes of all ingredients. The brand, type, and source
of hydraulic cement and admixtures, the coarse aggregate size number
designation, source of aggregates, the specific gravities of all ingred-
ients, the proposed slump, a code number to identify the mix design, and
the intended use of each mix design shall be an integral part of each mix
design.

No changes in the approved mix designs or code numbers shall be made by
the Contractor except by the approval of the Engineer. A new mix design
shall be submitted for approval any time the Contractor requests a change
in materials or proportioning of the materials from that given in each
approved mix design. In no case shall the approval of a mix design
relieve the Contractor of the responsibility for the results obtained by
the use of such approved mix design.

Mix designs from previous or concurrent projects may be submitted for
approval. The Engineer may waive trial batches at any time.

The Contractor may obtain concrete for each strength of concrete from an
approved commercial source.
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For each strength of concrete, the Contractor shall furnish an invoice for
each batch of concrete. The minimum items required of each invoice shall
be the mix design code number, date, time batched, truck identification or
number, and name of identification of batch plant.

Testing for consistency shall be in accordance with the requirements of
AASHTO T 119 to determine the consistency in slump. The Contractor shall
be responsible for furnishing concrete at the slump shown on the approved
mix designs with a permissible variation of *1 inch. Concrete that fails
to conform to the consistency requirements will be rejected.

TESTS ON FINISHED STRUCTURES:

Surface Texture: The grooves for decks exposed directly to
traffic shall be not less than 0.08 of an inch nor more than 0.13 of an
inch wide and shall be not less than 0.09 of an inch nor more than 0.20 of
an inch in depth. The textured groove depth will be measured in accord-
ance with the requirements of Arizona Test Method 310. The center-to-
center spacing of the grooves shall be 0.75 of an inch. The maximum
allowable deviation from 0.75 of an inch shall be 0.25 of any inch.

DIMENSIONAL TOLERANCES: Construction dimensional tolerances
shall be in accordance with Section 601-4, Concrete Structures, Tests on
Finished Structures, of the Arizona Department of Transportation Standard
Specifications for Road and Bridge Construction, Edition of 1987 (revised
to date).

REINFORCING STEEL: Reinforcing steel shall be furnished in the
sizes, shapes, and lengths indicated on the Plans and in conformance with
the requirements of these Special Provisions. Certificates of Compliance
conforming to the requirements of MAG Subsection 106.2 shall be submitted.

When reinforcing steel is delivered to the site of the work, the Contrac-
tor shall furnish the Engineer with three copies of all shipping docu-
ments. Each shipping document shall show the sizes, lengths and weights
of the reinforcing steel separately for each structure.

Steel bars used as reinforcement in concrete shall be deformed and shall
conform to the requirements of ASTM A 615, Grade 60.

Shop drawings and lists showing the bending of reinforcement bars shall be
submitted by the Contractor to the Engineer for approval, but such
approval shall not relieve the Contractor of responsibility for the cor-
rectness of such drawings and lists.

Any discrepancy or error found by the Contractor in checking a bending
diagram indicated on the Project Plans, or in preparing shop drawings or
lists, shall be reported immediately to the Engineer, and the discrepancy
or error shall be corrected in advance of fabrication and delivery of
materials.
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When bending is required, it shall be done without the use of heat, and
bars having cracks or splits at the bends will be rejected.

Reinforcement shall be accurately fabricated and placed as indicated on
the Plans and shall be firmly held in place by wire ties at all intersec-
tions and splices with 16 gauge or heavier tie wire and by using precast
mortar blocks or ferrous metal chairs, spacers, metal hangars, supporting
wires or other approved supports. Where reinforcement spacing is less
than 12 inches in each direction, alternate intersections may be tied.
Tack welding or reinforcement will not be permitted unless approved in
writing by the Engineer.

Distances from the forms shall be maintained so that the reinforcement
does not vary from the position indicated on the Plans by more than 1/4
inch. Reinforcement in any member shall be placed, inspected and approved
before any concrete is placed.

All reinforcement shall be furnished in the full lengths indicated on the
Project Plans. Splicing of bars, except as indicated on the Plans, will
not be permitted without the Engineer’s approval. Splices shall be stag-
gered as far as possible. The type and method of splices or connections
shall be approved by the Engineer.

In lapped splices, the bars shall be placed in contact with one another
and wired together in such a manner as to maintain a clearance of not less
than the minimum clear distance to other bars and the minimum distance to
the surface of the concrete, as specified in the AASHTO Standard Specifi-
cations for Highway Bridges. Lap lengths shall be as indicated on the
Plans.

Structural steel items embedded in the concrete are incidental to concrete
unit prices.

PAYMENT: Payment for concrete bridge structures will be made in
accordance with the Uniform Standard Specifications (MAG) and the follow-
ing.

Payment for cast-in-place concrete bridge work except for steel reinforce-
ment and PVC pipe will be made at the unit price bid for Item 505-1,
Structural Concrete.

Payment for steel reinforcement for concrete will be made at the unit
price bid for Item 505-2, Steel Reinforcement.

- 50i6%11 PRECAST PRESTRESSED CONCRETE BRIDGE MEMBER

The work under this section shall consist of repairing, transporting, and
erecting the bridge members as indicated on the Plans. Girders are stored
in the vicinity of 35th Avenue and Pinnacle Peak Road.

The elastomeric bearing pads shall meet the requirements of Section 25 -
Elastomeric Bearings of the AASHTO Standard Specifications for Highway
Bridges dated 1983 (revised to date).
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No separate payment will be made for the elastomeric bearing pads, struc-—
tural steel, or anchor bolts, necessary to the transporting and erecting
of the bridge members complete-in-place.

Payment will be made at the unit price bid for Item 506-1, Transport,
Erect and Repair Concrete Bridge Members.

506.2 PRESTRESSING CONCRETE

506 .2 .11 DESCRIPTION

The work under this section shall consist of prestressing precast and
cast-in-place concrete by furnishing, placing and tensioning of prestress-
ing steel in accordance with the details shown on the project plans, and
the requirements of these Specifications.

The work under this section shall also include the furnishing and instal-
lation of any appurtenant items necessary for the particular prestressing
system to be used, including but not limited to ducts, anchorage assem-
blies and grout used for pressure grouting ducts.

Prestressing shall be performed by the post-tensioning method for cast-in-
place concrete structures.

506.2.2 - MATERIALS

506.2.2.1 REINFORCING STEEL AND PRESTRESSING STEEL

Materials furnished for reinforcing steel shall conform to the require-
ments of Section 727 of the Uniform Standard Specifications.

Prestressing steel shall be high-tensile steel wire, high-tensile seven-
wire strand or high-tensile alloy bars, as shown on the project plans.

High-tensile steel wire shall conform to the requirements of AASHTO M 204.

High-tensile seven-wire strand shall conform to the requirements of AASHTO
M 203 for Grade 270. In addition to the 0.5 inch diameter prestressing
steel shown on the project plans, 0.6 inch diameter seven-wire strand may
be used for cast-in-place prestressed structures. The diameter of the
center wire shall be at least 0.0035 inch larger than the diameter of the
outer wire and the strand shall be Grade 270.

High-tensile alloy bars shall conform to the requirements of AASHTO M 275.

All prestressing steel shall be satisfactorily protected from damage by
abrasion, moisture, rust, or corrosion and shall be free of dirt, rust,
0il, grease, or other deleterious substances when installed and when
tensioned.
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506252 .2 DUCTS

Duct enclosures for prestressing steel shall be rigid galvanized ferrous
metal. .

506.2.2.3 GROUT

Cement grout for bonding prestressing tendons shall consist of not more
than five gallons of water to 94 pounds of portland cement and may contain
an admixture if approved by the Engineer. No admixtures containing

chlorides or nitrates shall be used.

Portland cement shall be Type II conforming to the requirements of Sub-
section 725.2.

Water shall conform to the requirements of Subsection 725.5.

506.2.2.4 STRUCTURAL STEEL

Material furnished for structural steel shall conform to the following
requirements:

Structural carbon steel shall conform to the requirements of AASHTO
M 183 (ASTM A36).

High strength low-alloy structural manganese vanadium steel shall
conform to the requirements of AASHTO M 188 (ASTM A 441).

High strength low-alloy structural steel up to four inches thick with
50,000 psi minimum-yield point shall conform to the requirements of

AASHTO M 222 (ASTM A 588).

506.2.2.5 PORTLAND CEMENT CONCRETE

Portland cement concrete shall conform to the requirements of Section 725
for the class and strength of concrete shown on the project plans.

501652.3 CONSTRUCTION REQUIREMENTS

506.2.3.1 SHOP DRAWINGS

Shop drawings of the proposed prestressing system shall be submitted in
accordance with the requirements of Subsection 105.2.

The drawings shall show the method and procedure of jacking and the type,
size, and properties of the strands and number of strands per tendon and
of the anchorage assembly. The calculations shall show the elongation of
the strands at the time of jacking and the initial forces in the strands
and the working forces. The stresses in the anchorages and distribution
plates shall be calculated. The sizes, shapes, dimensions, and concrete
cover shall be shown for the ducts and reinforcing steel, including any
reinforcing steel to be relocated and any other embedded items.
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506.2.3.2 APPROVAL OF PRESTRESSING SYSTEMS

The approval of any prestressing systems for cast-in-place structures not
approved by the California Department of Transportation will be contingent
on prequalification testing by the Contractor, at his expense, of complete
tendon assemblies as proposed for use and the submittal of written infor-
mation as requested by the Engineer.

The Contractor shall provide a calibration of the post-tensioning jacking
system and shall provide the appropriate control settings for a testing
lab’s transducer, electrohydraulic locad cell system by testing the jacking
system in a manner that has been pre-approved by the Engineer. In addi-
tion, a graph shall be prepared showing the gauge pressure in pounds per
square inch and force in thousands of pounds plotted through the whole
range of the post-tensioning calibration. Not more than two years shall
elapse between any jack calibration.

Prior to casting any concrete to be prestressed, the Contractor shall
submit to the Engineer for approval complete details of the method, mate-
rials, and equipment he proposes to use in the prestressing operations.
Such details shall outline the method and sequence of jacking, complete
details of the prestressing steel and anchoring devices proposed for use,
anchoring stresses, type of enclosures, and all other data pertaining to
the prestressing operations.

Any deviation from the approved materials and details will not be permit-
ted unless new details are submitted by the Contractor and approved in
advance of use.

The approval of any proposed method, material or equipment shall not oper-
ate to relieve the Contractor in any respect of full responsibility for
successfully completing the prestressing in accordance with details shown
on the project plans and the requirements of these Specifications.

506.2.3.3 SAMPLING AND TESTING

Sampling and testing shall conform to the requirements of AASHTO M 203,
AASHTO M 204 and as specified herein.

Samples from each size and each heat of prestressing bars, from each manu-
factured reel of prestressing steel strand, from each coil of prestressing
wire and from each lot of anchorage assemblies and bar couplers to be used
shall be furnished for testing. With each sample of prestressing steel
wires, bars or strands furnished for testing, there shall be submitted a
Certificate of Analysis, conforming to the requirements of Subsection
106.2, stating the manufacturer’s minimum guaranteed ultimate tensile
strength of the sample furnished.

All materials for testing shall be furnished by the Contractor at his
expense. The Contractor shall have no claim for additional compensation
in the event his work is delayed awaiting approval of the materials
furnished for testing.
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All bars of each size from each mill heat, all wire from each coil, and
all strand from each manufactured reel to be shipped to the site shall be
assigned an individual lot number and shall be tagged in such a manner
that each lot can be accurately identified at the job site. Each lot of
anchorage assemblies and bar couplers to be installed at the site shall be
likewise identified. All unidentified prestressing steel, anchorage
assemblies or bar couplers recovered at the site will be rejected.

506.2.3.4 ANCHORAGE AND DISTRIBUTION

All post-tensioned prestressing steel shall be secured at the ends by
means of approved permanent type anchoring devices.

All anchorage devices for post-tensioning shall hold the prestressing
steel at a load producing a stress of not less than 95 percent of the
guaranteed minimum tensile strength of the prestressing steel.

The load from the anchoring device shall be distributed to the concrete by
means of approved devices that will effectively distribute the load to the
concrete.

The load distribution devices shall conform to the following minimum
requirements:

The final unit compressive stress on the concrete directly underneath
the plate or assembly shall not exceed 3,000 pounds per square inch.

Bending stresses in the plates or assemblies induced by the jacking of
the prestressing steel shall not exceed the yield point of the mate-
rial or cause visible distortion in the anchorage plate when 100 per-
cent of the ultimate force is applied as determined by the Engineer.

506.2.3.5 DUCT INSTALLATION

Duct enclosures for prestressing steel shall be mortar-tight and accu-
rately placed at the locations shown on the project plans or approved by
the Engineer.

Ducts shall be fabricated with either welded or interlocked seams.
Galvanizing of the welded seam will not be required. Ducts shall have
sufficient strength to maintain their correct alignment during placing of
concrete. Joints between sections of duct shall be positive metallic
connections which do not result in angle changes at the joints. Water-
proof tape shall be used at all connections. Transition couplings connec-
ting ducts to anchoring devices need not be galvanized.

All ducts or anchorage assemblies shall be provided with pipes or other
suitable connections for the injection of grout after prestressing.

Ducts for prestressing steel shall be securely fastened in place to
prevent movement and displacement during concreting.
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After installation in the forms, the ends of ducts shall at all times be
covered as necessary to prevent the entry of water or debris. If pre-
stressing steel is to be installed after the concrete has been placed, the
Contractor shall demonstrate to the satisfaction of the Engineer that the
ducts are free of water and debris immediately prior to installation of
the steel.

Prior to placing forms for closing slabs of box girder cells, the Contrac-
tor shall demonstrate to the satisfaction of the Engineer that all ducts
are unobstructed and if the prestressing reinforcement has been placed,
that the steel is free and unbonded in the duct.

Prior to placing the forms for closing slabs of box girder cells, the
Contractor shall demonstrate to the Engineer, by aerostatic and/or hydro-
static tests, that the duct system, except those ducts not completely
encased by concrete, will not permit leakage into the box girder cells.
Such tests shall be performed with a minimum pressure up to 50 pounds per
square inch. Once the testing pressure is attained, the mechanical shut-
off valve shall be closed for a period not less than five minutes. Ducts
not completely encased by concrete shall have the exposed areas sealed
with an epoxy compound and then pressure tested to 20 pounds per square
inch for one minute. All leaks shall be repaired and the ducts retested
prior to placing the forms. After completing each aerostatic and/or
hydrostatic test, the ducts shall be blown dry with oil free compressed
air.

506.2.3.6 PRESTRESSING

A. General:

Unless otherwise shown on the project plans, the average working force
in the prestressing steel shall not exceed 60 percent of its specified
minimum ultimate tensile strength. The prestressing steel shall be
anchored at an initial force (initial stress) that will result in the
ultimate retention of working forces of not less than those shown on
the project plans but in no case shall the average initial force
exceed 70 percent of the minimum ultimate tensile strength of the

prestressing steel. 1In no case shall the jacking force exceed 75
percent of the minimum ultimate tensile strength of the prestressing
steel.

Working force will be considered as the force remaining in the pre-
stressing steel after all losses, including creep and shrinkage of
concrete elastic compression of concrete, losses in prestressing steel
due to sequence of stressing, friction, and all other losses peculiar
to the method or system of prestressing have taken place or have been
provided for.

All prestressing steel shall be tensioned with hydraulic jacks so that
the force in the prestressing steel shall not be less than the value
shown on the project plans. Each jack used shall be equipped with
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either a pressure gauge or a load cell to determine the jacking force.
All jacks and gauges shall be calibrated as a unit and shall be
accompanied by a certified calibration chart.

All gauges shall be at least six inches in diameter. The gauges shall
show accurate readings of load increments of one percent of the total
capacity of the gauge. The increments shall not exceed two percent of
the jacking force used.

The certified calibration charts for the hydraulic jacks and pressure
gauges may be checked before and during jacking operations with
Department-furnished load cells. If the certified calibration is
found to be in error, the operation shall be immediately discontinued
until a new certified calibration is performed by the Contractor.

Welding or a welding ground shall not be done near prestressing steel
and ducts. Welding near prestressed work shall be done only if speci-
fied on the project plans or directed by the Engineer.

Post-Tensioning Cast-in-Place Concrete:

Prestressing steel for post-tensioning, which is installed in struc-
tures prior to placing and curing of the concrete, shall be continu-
ously protected against rust or other corrosion until grouted by means
of an approved corrosion inhibitor placed in the ducts or applied to
the steel in the duct. If the tendon is in the duct at the time con-
crete is placed, no tensioning will be allowed until it is demon-
strated to the satisfaction of the Engineer that the prestressing
tendon is free and unbonded in the duct.

When prestressing steel for post-tensioning is installed in the ducts
after completion of concrete curing, and if stressing and grouting are
completed within ten calendar days after the installation of the pre-
stressing steel, rust which may form during the ten days will not be
cause for rejection of the steel.

Except as herein provided, cast-in-place concrete shall not be pre-
stressed until at least seven days after the last concrete has been
placed in the structure to be prestressed and until the compressive
strength of all placed concrete, has reached the required strength for
jacking.

The tensioning process shall be so conducted that the force being
applied and the elongation of the prestressing steel may be measured
at all times. The actual elongation obtained from the calibrated
force value shall be compared with the theoretical calculated elonga-
tion. A record of the prestressing force and elongations shall be
kept at all times and submitted to the Engineer for approval.

Prestressing steel shall be tensioned by jacking from each end of the
tendon for continuous structures unless otherwise noted on the project
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plans. Such jacking of both ends need not be done simultaneously,
unless specifically indicated on the Plans or in the Special
Provisions.

Prestressing steel may be tensioned by jacking from one end only for
simple span structures.

Should the Contractor elect to furnish an anchoring device of a type
which is sufficiently large and which is used in conjunction with a
steel grillage embedded in the concrete that effectively distributes
the compressive stresses to the concrete, the steel distribution
plates or assemblies may be omitted.

Where the end of a post-tensioned assembly will not be covered by
concrete, the anchoring devices shall be recessed so that the ends of
the prestressing steel and all parts of the anchoring devices will be
at least two inches inside of the end surface of the members, unless a
greater embedment is shown on the project plans. Following post-
tensioning, the recesses shall be filled with concrete for the struc-
ture and finished flush.

At no time will a cutting torch be allowed for cutting prestressing
steel for cast-in-place prestressed structures.

506.2.3.7 GROUTING OF POST-TENSIONED MEMBERS

Post-tensioned prestressing steel shall be bonded to the concrete by
completely filling the entire void space between the duct and the tendon
with grout.

All of the tendons in a cast-in-place concrete structure shall have been
fully tensioned and anchored prior to any grouting operation.

The grout shall be mixed in mechanical mixing equipment of a type that
will produce uniform and thoroughly mixed grout. Water shall be first
added to the mixer followed by cement. Retempering of grout will not be
permitted. All grout shall pass through a screen with 1/8 inch maximum
clear openings prior to being placed in the grouting equipment and shall
be continuously agitated until it is pumped.

The quality of the grout shall be determined by the Engineer in accordance
with the requirements of Arizona Test Method 311. The efflux time of a
grout sample immediately after mixing shall be not less than 11 seconds.

The maximum temperature of the grout shall be 90 degrees F and the minimum
50 degrees F.

Grouting equipment shall be capable of grouting at a pressure of at least
100 pounds per square inch and shall be furnished with a pressure gauge
having a full scale reading of not more than 300 pounds per square inch.
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Standby flushing equipment capable of developing a pumping pressure of 250
pounds per square inch and of sufficient capacity to flush out any
partially grouted ducts shall be provided and available at the job site.

All ducts shall be clean and free of deleterious materials that would
impair bonding of the grout or interfere with grouting procedures.
Compressed air used to blow out the ducts shall be oil free.

Grout injection pipes shall be fitted with positive mechanical shutoff
valves. Ejection pipes shall be fitted with valves capable of withstand-
ing the pumping pressures. Valves shall not be removed or opened until
the day following the grouting operation, unless otherwise approved by the
Engineer.

Grout shall be pumped through the duct and continuously wasted at the
outlet until no visible slugs of water or air are ejected. The outlet
pipe shall then be closed and the duct shall then be pressurized. The
pressurized duct shall maintain a minimum pressure of 75 pounds per square
inch for a minimum time of one minute. The valve at the inlet shall then
be closed while maintaining this minimum pressure.

When hot weather conditions would contribute to quick stiffening of the
grout, the grout shall be cooled by approved methods as necessary to
prevent blockages during pumping operations.

When freezing weather conditions will prevail during and following the
placement -of grout, the Contractor shall provide adequate means to protect
the grout in the ducts from damage by freezing.

The surfaces of concrete against which concrete encasement over anchorage
assemblies is to be placed shall be abrasive blast cleaned and aggregate
exposed after grouting of the ducts has been completed.

506.2.4 PAYMENT

Payment will be paid at the lump sum price bid for item 506-2, Post-
Tensioning For Bridges.

Furnishing and placing reinforcement shown on the project plans for
anchorage recesses or blocks, duct ties, and grillage assemblies at
anchorages, and any additional reinforcement not shown on the project
plans, but required by the post-tensioning system used shall be considered
as included in the contract lump sum price paid for prestressing cast-in-
place concrete.

Furnishing and placing concrete used in girder web flares and for concrete
used in anchorage recesses or blocks, including cover of distribution
plates, shall be considered as included in the contract lump sum price
paid for prestressing cast-in-place concrete.

Partial payments may be made in accordance with the provisions of Sub-
section 109.7.
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Payments will be made on the basis of the following:

it . Installation of Ducts 25 Percent of Contract Lump Sum

2z Installation of Tendons 50 Percent of Contract Lump Sum

S Completion of Tensioning 15 Percent of Contract Lump Sum

4. Completion of Grouting 10 Percent of Contract Lump Sum
515 STRUCTURAL AND MISCELLANEQOUS METALS

This Specification shall be used for all nonbridge metal work in lieu of
MAG Section 515, Steel Structures.

L L GENERAL

This part of the Specifications includes but is not limited to the follow-
ing items:

Anchors and anchor bolts

Bolts

Miscellaneous metal items shown on the Plans or specified
Miscellaneous structural steel

Pipe sleeves and inserts

Structural Steel

SHLSY 2 MATERIALS

Unless otherwise specified or indicated on the Plans or Typical Details,
structural and miscellaneous metals shall conform to the standards of the
American Society for Testing and Materials (ASTM), latest revision,
including but not limited to the following:

ASTM Class, Grade,
Standard Type or Alloy
Item No. No.
Cast Iron
Cast Iron A 48 : Class 40B
Steel
. Galvanized sheet iron or steel A 446 Coating G90
A 525 (min.)
A 526
Structural steel A 36
Standard bolts, nuts, and washers A 307
High strength bolts, nuts, and washers A 325
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ASTM Class, Grade,
Standard Type or Alloy
Item No. No.
Tubing, cold-formed A 500
Tubing, hot-formed A 501
Black steel, sheet or strip A 569
ARSH0
Coil (plate) A 635
Steel pipe A 53 Grade B
515.:3 FABRICATION AND ERECTION

Fabrication and erection of steel items shall conform to AISC Specifica-
tion for the Design, Fabrication, and Erection of Structural Steel for
Buildings wherever applicable, except as the same may be modified by
applicable building codes and these Specifications. Where anchors, con-
nections or other details of miscellaneous metalwork are not definitely
indicated on the Plans,or specified in the Specifications, their material,
size, form, attachment, and location shall be equivalent in quality and
workmanship to items specified herein.

Galvanized structural steel or iron shall be hot-dip galvanized after
fabrication in accordance with ASTM A 123. Electro-galvanizing shall not
be used unless specified. Galvanized items that bend or twist during
galvanizing shall be restraightened. Cut or otherwise damaged galvanized
surfaces shall be field repaired to equivalent original condition using
Galvinox, Galvo-Weld, or equal.

The Contractor shall take all measurements necessary to properly fit his
work in the field, and he shall be governed by and be responsible for
these measurements and the proper working out of all details. The Con-
tractor shall be responsible for the correct fitting of all metalwork in
the field. Sharp or hazardous projections shall be rounded off and ground
smooth. The Contractor shall paint steel and miscellaneous ferrous metal
items in accordance with these Specifications.

The threads of stainless steel bolts shall be coated, prior to installing
the nut, with Never-Seez manufactured by Never Seez Compound Corp., WLR

No. 111 manufactured by 0il Research Inc., or equal.

5558 METAL FASTENING

Unless otherwise indicated on the Plans or specified, metal fastening

. shall be as follows.

SYLE) 21 87 BOLTING

A. Bolts, except high strength bolts, shall be provided with flat
washers and self-locking nuts, or lock washers and nuts.

ik A Bolt heads and nuts shall be hex-type.
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2% Bolts, nuts, and washers shall be of domestic manufacture.

B. Bolts, including anchor bolts, nuts, washers, and similar
fasteners specified to be galvanized, shall be galvanized in
accordance with ASTM A 153.

C: After installation, bolts, including anchor bolts and concrete
anchors, shall project a minimum of two threads but not more
than 1/2 inch beyond the nut.

D. Unless otherwise specified, bolts, including anchor bolts and
concrete anchors, shall be tightened to the snug-tight condi-
tion. The snug-tight condition shall be defined as the tight-
ness attained by a few impacts of an impact wrench or the full
effort of a man using an ordinary spud wrench.

51533 HIGH STRENGTH BOLTS

A. High strength bolts, nuts, and hardened flat washers shall con-
form to ASTM A 325 or ASTM A 490, as indicated on the Plans.

Bl Joints with high strength bolts shall be considered to be
friction-type structural joints and shall conform to the
requirements of AISC Specification for Structural Joints Using
ASTM A325 or A490 Bolts.

qie A hardened flat washer shall be provided:
ale Under the element, nut or bolt head, turned in
tightening.
b. On short slotted holes of outer plies.
2 Contractor shall notify Engineer in advance of the method

selected for tightening and verification pursuant to the
referenced AISC Specification.

515.3.4 WELDING

Welding of structural metals shall be done by welders who have a current
American Welding Society (AWS) certificate for the type of welding to be
done by the welder. The Contractor shall notify the Engineer at least 24
hours before starting shop or field welding. The Engineer may check the
materials, the equipment, and the qualifications of the welders. Welders
doing unsatisfactory work shall be removed from the Work, or may be
required to requalify.

The Engineer may use gamma ray, magnetic particle, dye penetrant, trepan-
ning, or any other aid to visual inspection which he may deem necessary on
any part or all welds to examine the welds.
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The cost of retests on defective welds shall be borne by the Contractor.
Cost in connection with qualifying welders shall also be borne by the
Contractor.

Welds shall be full penetration welds unless otherwise indicated on the
Plans.

SIESE 3RS WELDING STEEL

Welding of steel shall conform to AWS D 1.1 Structural Welding Code -
Steel.

Welding of ASTM A 36 structural steel, ASTM A 500 and A 501 structural
tubing, and ASTM A 53 pipe shall be with electrodes conforming to AWS A
5.1 Specification for Carbon Steel Covered Arc Welding Electrodes, using
E70XX electrodes; AWS A 5.17 Specifications for Carbon Steel Electrodes
and Fluxes for Submerged Arc Welding, using F7X-EXXX electrodes; or AWS A
5.20 Specifications for Carbon Steel Electrodes for Flux Cored Arc
Welding, using E7XT-X electrodes.

SH5R3L6 STRUCTURAL METAL

Structural or foundry items shall be carefully fabricated to true dimen-
sions without warp or twist. Welded closures shall be neatly made; and
where weld material interferes with fit or is unsightly in appearance, it

shall be ground off smooth.

Structural items shall be installed accurately and securely, true to
level, plumb, in correct alignment and grade, with all parts bearing or
fitting the structure or equipment for which intended. Cocking out of
alignment, redrilling, reshaping, or forcing to fit fabricated items will
not be permitted. Contractor shall place anchor bolts or other anchoring
devices accurately and shall make surfaces which bear against structural
items smooth and true to level to preclude the necessity of springing,
redrilling, or reshaping.

Structural items needing a special alignment to preserve straight, level,
even, smooth lines shall be rigidly supported and braced and kept braced
until concrete, grout, or dry pack mortar has hardened for a period of not
less than 48 hours.

The Contractor shall submit certified copies of mill tests or reports from
a recognized commercial laboratory including chemical, tensile, and bend-
ing properties of each shipment of structural metal or part thereof having
common properties. Tests and analyses shall be made in accordance with
the applicable ASTM Standards.

54:5i.3% 7 STRUCTURAL STEEL

Structural steel shall be delivered free from mill scale, rust, or pit-
ting. Items not galvanized or protected by a shop coat of paint shall be
protected from the weather until erection and painting. Contractor shall
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provide supplementary parts required for a complete structural steel erec-
tion even where such supplementary parts and work are not specified in
detail in the Specifications or indicated on the Plans.

S15109 ANCHOR BOLTS AND INSERTS

Anchor bolts shall be cast in place when concrete is placed, wherever
feasible. Anchor bolts, concrete anchors, and flush shells embedded in
concrete shall be accurately spaced with bolts truly normal to the sur-
faces from which they project.

All anchor bolts and nuts which will at any time be submerged in water or,
in the case of structures customarily containing water, where they are
located below the tops of the walls, even if above water level, or in
ceilings or overheads, anchor bolts in the dry side of water bearing
walls, and anchor bolts securing aluminum to steel or concrete equipment
anchor bolts shall be Type 316 stainless steel. Other anchor bolts not
required to be of stainless steel shall be stainless steel or galvanized
carbon steel conforming to ASTM A 307 or ASTM A 36, at the Contractor’s
option.

Concrete anchors and flush shells shall be as specified in the following
paragraphs.

Anchor bolts shall not touch reinforcing steel. Where anchor bolts are
within 1/4-inch of reinforcing steel, anchor bolts shall be insulated with
not less than three wraps of 10-mil PVC tape in the area adjacent to the
reinforcing steel.

In anchoring machinery bases subject to heavy vibration, two nuts shall be
used, one serving as a locknut. All bolts, when indicated for future use,
shall be first coated thoroughly with nonoxidizing wax, followed by turn-
ing nuts down to the full depth of thread. Exposed thread shall then be
neatly wrapped with a waterproof polyvinyl tape.

515581 INSTALLATION

Unless indicated otherwise on the Plans, anchor bolts shall be embedded
not less than 12 diameters and shall have a head or a hook not less than 4
diameters in length. Where indicated on the Plans, anchor bolts shall be
set in metal sleeves having an inside diameter approximately 2 inches
greater than the bolt diameter and not less than 12 bolt diameters in
length. Sleeves shall be filled with grout when the machine or other
equipment is grouted in place.

51.5.5.2 CONCRETE ANCHORS

Concrete anchors, where indicated on the Plans or specified, shall mean
drilled in plaée anchors with integral anchor bolts. Concrete anchors
shall be ITT-Phillips Red Head "Wedge Anchors" with integral anchor bolts;
Expansion Products Company "Wej-It" concrete anchors with integral anchor
bolts; or equal.
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The material of each concrete anchor, including its integral anchor bolt,
washer, and nut, shall be stainless steel Type 304 or Type 316.

Concrete anchors shall have the following minimum embedment lengths:

Size, Embedment Length,
Inches Inches

1/4 1-3/4

3/8 1-7/8

1/2 2-1/4

5/8 2-3/4

3/4 3-1/4

Prior to installation or use of anchor bolts, the Contractor shall perform
the following test with the test results subject to review and acceptance
by the Engineer. The Contractor shall furnish not less than four Type 304
or Type 316 stainless steel anchor bolts, 5/8-inch size of the type pro-
posed to be used, and install the anchor bolts in a test block of concrete
to the specified embedment length. After the concrete has set, the Con-
tractor shall furnish and install one 5/8-inch nut on each anchor bolt.
Each nut shall be tightened with an applied torque of 10 foot-pounds.
Each nut shall then be loosened, and then retightened with an applied
torque load of 10 foot-pounds. Any visible evidence of turning of any of
the anchor bolts shall be cause for rejection of the concrete anchors by
the Engineer.

Anchor bolts may be cast in the concrete in lieu of using concrete
anchors.

Cast iron, lead cinch, or slug-in anchors will not be accepted as substi-
tutes for concrete anchors.

Si508 PAYMENT

Unless otherwise provided in the proposal, the basis of payment for steel
and miscellaneous metal shall be as follows:

Payment for all miscellaneous metal will be made at the lump sum price bid
for Item 515-1, Miscellaneous Metal.

Full compensation for furnishing and placing sheet packing, preformed
fabric pads, elastomeric or elastic bearing pads, and red lead paste, and
for grouting masonry or bearing plates as indicated on the Plans shall be
considered as included in the price paid for structural and miscellaneous
metal and no separate payment will be made therefore. Where the Specifi-
cations or Plans require metal to be galvanized, the price paid, shall be
considered as full compensation for furnishing all labor, materials,
tools, equipment, and incidentals, and for doing all the work involved in
furnishing the galvanized metal complete in place, as indicated on the
Plans, and as specified in the Specifications and the Special Provisions,
and as directed by the Engineer.
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520 STEEL HANDRAILS

Item 520 - Steel Handrails shall conform in their entirety to the
requirements of Section 520 of the Uniform Standard Specifications.

600 WATER AND SEWER

Pipeline construction shall be in accordance with MAG Section 600 and
DIVISION 15 of the Special Provisions. In the case of conflict, DIVISION
15 shall apply.

Payment shall be made at the unit prices bid for Items 1500-1 through
1500-22.

601 TRENCH EXCAVATION, BACKFILLING, AND COMPACTING

Item 601 - Trench excavation, backfilling, and compacting shall conform in
their entirety to the requirements of Section 601 of the Uniform Standard
Specifications. Pipe bedding shall be as shown on the Plans.

Mechanical compaction methods only shall be used, unless approved, in
writing, by the Engineer.

601.2.8 DEWATERING TRENCHES

This item covers the entire project except as specified elsewhere in these
Special Provisions.

Any water encountered during installation of the new pipes shall be dis-
posed of by the Contractor in such a manner as will not cause damage to
public or private property or constitute a nuisance or menace to the pub-
lic. The Contractor shall furnish, install, and operate pumps, pipes,
appliances, and equipment of sufficient capacity and so located as to keep
all excavations and accesses free from water while work is in progress,
and during weekends and holidays when required by the Engineer. The Con-
tractor shall provide all means or facilities necessary to conduct water
to the pumps. This is not a pay item.

611 DISINFECTING WATER MAINS

Disinfecting water mains shall be in accordance with MAG Section 611.
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DIVISION 9

FINISHES

090000 GENERAL

The Contractor shall furnish all labor, materials, and equipment necessary
to do all the work specified or required by these Contract Documents. All
materials specified by name, brand, or manufacturer, or selected for use
shall be delivered unopened at the jobsite in their original containers
bearing the manufacturer’s label. No material other than that specified
or accepted shall be delivered, stored, or kept at the jobsite.

090100. PAINTING - GENERAL

No lead paints shall be used.

Coatings used in conjunction with potable water supply systems shall have
U.S. Environmental Protection Agency (EPA) and FDA approval for use with
potable water and shall not impart a taste or odor to the water.

Complete data on each type and kind of paint and primer shall be submitted
to the Engineer for review and acceptance. Acceptance shall be received
from the Engineer before the paint is delivered to the jobsite. This
procedure must be followed whether or not the paint that the Contractor
proposes to use is named in the Contract Documents. Submittal data shall
show where and for what uses each paint product is proposed to be used
with cross reference made to paragraphs of the Contract Documents or
Painting Schedule. Data submitted on each proposed type and kind of paint
shall include data to show that the paint meets the detailed requirements
herein.

Paints not listed in the Contract Documents and which are submitted for
review shall be submitted with a certified ingredients analysis. Data
shall include sufficient information for making a complete comparison
between specified and proposed paint.

Colors shall be as specified or as selected by the Engineer. Colors will
not necessarily be standard colors with all suppliers, and colors shall be
mixed by the manufacturer to secure desired color when not standard. The
Contractor shall prepare and submit color chip samples for all items which
require color selection by the Engineer. If requested for special archi-
tectural finishes, the Contractor shall also submit 6-inch x 6-inch
samples similar to the intended coated surfaces and coated with the
selected color. No color selection will be made until all samples of all
paints have been submitted. After all samples of all paints have been
submitted, the Engineer will prepare a color scheme using the submitted
colors.

All paint shall comply with all requirements of the Air Pollution
Regulatory Acts concerning the application and formulation of paints and
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coatings for an area in which the paints are applied. Specifically,
paints shall be reformulated as required to meet the the local, State, and
Federal requirements.

At the end of the project, the Contractor shall turn over to the Engineer
a gallon can of each type and color of paint, primer, thinner, or other
coating used in the field painting. If the manufacturer packages the
material concerned in gallon cans, then it shall be delivered in unopened
labeled cans as it comes from the factory. If the manufacturer does not
package the material in gallon cans, and in the case of special colors,
the materials shall be delivered in new gallon containers, properly closed
with typed labels indicating brand, type, color, etc. The manufacturer’s
literature describing the materials and giving directions for their use
shall be furnished in three bound copies. A typewritten inventory list
shall be furnished at the time of delivery.

090101 MANUFACTURERS’ INSTRUCTIONS

The manufacturers’ published instructions for use as a guide in specifying
and applying the manufacturers’ proposed paint shall be submitted to the
Engineer. Paint shall not be delivered to the job before acceptance of
the manufacturers’ instructions is given by the Engineer.

A manufacturer’s paint will not be considered for use unless that manufac-
turer’s published instructions meet the following requirements:

The instructions must have been written and published by the manufac-
turer for the purpose and with the intent of giving complete instruc-
tion for the use and application of the proposed paint in the local-
ity and for the conditions for which the paint is specified or shown
to be applied under this Contract.

All limitations, precautions, and requirements that may adversely
affect the paint; that may cause unsatisfactory results after the
painting application; or that may cause the paint not to serve the
purpose for which it was intended, that is, to protect the covered
material from corrosion, shall be clearly and completely stated in
the instructions. These limitations and requirements shall, if they
exist, include, but not be limited to the following list:

Methods of application

Number of coats

Thickness of each coat

Total thickness

Drying time of each coat, including primer

Primer required to be used

Primers not permitted

Use of a primer

Thinner and use of thinner

Temperature and relative humidity limitations during
application and after application

Time allowed between coats
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Protection from sun

Physical properties of paint including solids content
and ingredient analysis

Surface preparation

Touch up requirements and limitations

Concrete surfaces specified by the paint manufacturer to be acid etched
shall be etched in accordance with the manufacturer’s instructions. The
surface shall then be thoroughly scrubbed with clean water, rinsed, and
allowed to dry. The surface shall be tested with a moisture meter to
determine when dry before coating.

090102 SPECIFIED PRODUCTS LIST

Certain manufacturers are listed hereinafter along with certain of their
products for specific uses as scheduled. These manufacturers, and their
products, are acceptable for use on this project. Any other manufacturer,
or their product, not specifically referred to herein will not be con-
sidered for use; unless the manufacturer can show specific case histories
of their products successful use on similar installations and service
duties without the failure of their coating products, along with refer-
ences from and to owners, engineers, and applicators who have used their
products.

Brand Name Manufacturer

Amchem Amchem Products
Fremont, California

Amercoat Ameron Corporation
Brea, California

Borden Borden Chemical Company
50 West Broad Street
Columbus, Ohio 43215

Carboline Carboline Company
St. Louis, Missouri 63144

Glidden Glidden-Durkee
Division of SCM Corporation
Cleveland, Ohio 44115

Inertol and Koppers Company, Inc.
Ramuc Koppers Building
Pittsburgh, Pennsylvania 15219

Koppers Koppers Company, Inc.
Koppers Building
Pittsburgh, Pennsylvania 15219
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