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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES
AMENDMENT 0004

A. Thisamendment provides for the following changes:

@

@
©)
4
©)
©)
™
®
©
(10)
(11)
(12)

(13

Revisionsto Drawing Sheets G-1.2, G-1.3, G14, GT-2.10, GT-2.11, GT-212, GT-213, GT-2.14, GT-32, GT-3.3,
GT-34,GT-4.2,EP-11, EP-1.2, EP-1.3 EP-14, EP-24, C14,C15,C16,C21,C22,S1.1,S1.2, 2.1, .2, 2.3,
S24,325,52.6,52.7,52.8,52.11, S2.18, S2.20, S3.1, S3.2, S3.4, S3.6, S3.8, S3.9, S3.11, $4.2, $4.3, 5.2, S5 4,
S5.5, $5.6, 5.7, S6.1, $6.2, $6.3, $6.4, S7.2, S8.3 and S8.6;

Addition of new Drawing Sheet C1.7,

Reissue of the Bid Scheduleinits entirety;

Addition of Geotechnical Baseline Report addendum as an attachment to the Special Clauses, 00800.
Reissue of Section 01025 in itsentirety;

Revisions to Section 02300; Earthwork

Revisions to Section 02490; Soil and Rock Anchors

Revisions to Section 02845; Soldier Pile with Tiebacks Retaining Wall

Revisions to Section 03100; Structural Concrete Formwork

Revisions to Section 03301; Cast-In Place Structural Concrete for Civil Works

Revisions to Section 03400; Tremie Concrete

Revisionsto Section 05055; Metal Fabrication, Machine Work, Miscellaneous

Revisionsto Section 05616. Stoplogs and Lifting Beam

B. Proposal Due Dateisextended to: November 18, 2003, 2:00 p.m. local time.

C. SECOND SITE VISIT. A Second sitevisit is scheduled for November 4™, 2003, 10:00 am. local time. Offerors
wishing to visit the site should show up at the Tacoma Watershed Security gate before 10:00 a.m. local timewhere
they will be directed to park their vehicles. Transportation by buswill be provided by the government to the dam site.
Offerors must provide photo identification to be allowed onto the bus and into the dam site and will be ask to sign an
attendance sheet. Offerors are not required to sign up prior to site visit. Questions will not be answered by
Government at site visit. Offerors are required to direct all question to Dr. checks at www.projnet.org. See attached
sitevisit directions.

D. Addition of October 08, 2003 Site Visit sign in sheet.
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E. Addition of minuets of Pre Proposal Conference dated October 08, 2003. Note: These minuets are information only
and will not be part of the contract.

F. Addition of Bidder Inquiries Information. For information only.
G. Incorporated hereinis FAR clause 52.236-2 Differing Site Conditions.
H. Incorporated herein is clause 52.236-4902 M agnitude of Construction.

I.  Theattached revised pages supersede and replace the corresponding pages. The attached revised
specification sections supersede and replace the corresponding specification sections. Specification changes are
generally identified, for convenience, by strikeout for deletions, and underlining of text for additions. All portions of
the revised or new pages shall apply whether or not changes have been indicated.

Encl:

Revisions to Drawing Sheets
Addition of new Drawing Sheet C1.7;
Bid Schedule

Specia Clauses, 00800.

Section 01025

Section 02300

Section 02490

Section 02845

Section 03100

Section 03301

Section 03400

Section 05055

Section 05616.

Bidder Inquiries Information

FAR Clause 52.236-2 Differing site conditions
FAR Clause 52.236-4902

Site Visit Sign in Sheset

Pre Proposal conference Minuets
Second Site Visit Map

BIDDER INQUIRIESINFORMATION

Processfor Bidder Inquiries----

Bidder Inquires are technical or administrative questions from Qualified Contractors on solicitations that are
advertised on the Seattle District Contracting Public Home Page.

The CORPS has devel oped the DrChecks Bidder Inquiries Module to simplify this process.
Since all of Seattle District Army CORPS solicitations are available to qualified Contractors on the Internet, it follows
that all Contractor’stechnical questions concerning items within those solicitations would be submitted and

answered over the Internet.

Instructions and web links are provided to Contractors on the Public Home Page and in the Solicitation. Required
password are provided upon registration.
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The Contractor goes to the projnet website, enters his password and submits his question.

He receives an e-mail notification when his question is entered into the DrCheck data base (which isinstantaneous).
Designated designers and managers also receive notification of pending questions. They enter the DrCheck data
base and evaluate the pending question. One question may have a number of evaluations. These evaluations are for

internal use only and are not automatically forwarded to the bidder.

A chosen arbitrator reads all evaluations, does additional research and coordination, and formulates the official
response. The arbitrator closesthe item and the system e-mailsthe official response to the Contractor.

The Contractor sees only hisoriginal question, and the official response. He does not see any other evaluations or
correspondence with competing contractors.

Ste: www.projnet.org

52.236-2 DIFFERING STE CONDITIONS (APR 1984)

As prescribed in 36.502, insert the following clause in solicitations and contracts when a fixed-price construction
contract or afixed-price dismantling, demolition, or removal of improvements contract is contemplated and the
contract amount is expected to exceed the small purchase limitation. The Contracting Officer may insert the clausein
solicitations and contracts when a fixed-price construction or afixed-price contract for dismantling, demolition, or
removal of improvementsis contemplated and the contract amount is expected to be within the small purchase
limitation.

(a) The Contractor shall promptly, and before the conditions are disturbed, give awritten notice to the Contracting
Officer of

(1) subsurface or latent physical conditions at the site which differ materially from those indicated in this contract, or

(2) unknown physical conditions at the site, of an unusual nature, which differ materially from those ordinarily
encountered and generally recognized as inhering in work of the character provided for in the contract.

(b) The Contracting Officer shall investigate the site conditions promptly after receiving the notice. If the conditions
do materially so differ and cause an increase or decrease in the Contractor's cost of, or the time required for,
performing any part of the work under this contract, whether or not changed as a result of the conditions, an
equitable adjustment shall be made under this clause and the contract modified in writing accordingly.

(c) No request by the Contractor for an equitable adjustment to the contract under this clause shall be allowed,
unless the Contractor has given the written notice required; provided, that the time prescribed in (a) above for giving
written notice may be extended by the Contracting Officer.

(d) No request by the Contractor for an equitable adjustment to the contract for differing site conditions shall be
allowed if made after final payment under this contract.

(End of clause)
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FAR 52.236-4902 MAGNITUDE OF CONSTRUCTION (FAR 36.204) (52. 236-4902) DEC
1999

(@) Amount of Construction for this solicitation isin the range of $10,000,000.00 to $25,000,000.00.

(End of Summary of Changes)
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

SCHEDULE
Iltem
No. Description of Item Quantity
0001 All Work for Fish Passage Facility 1
Cofferdam and Excavation, Except for
Items 0002 Through 0039
0002 Mobilization And Demobilization 1
0003 All Work for Reservoir Excavation &
Debris Removal From Trash Racks
0003AA First 600 Cubic Yards 600
0003AB All Over 600 Cubic Yards 400
0004 All Work for Multi-Point Borehole 1
Extensometers
0005 All Work for Piezometers 1
0006 All Work for Inclinometers 1
0007 All Work for Load Cells 1
0008 All Work for Passive Relief Wells 2,260
0009 All Work for Dewatering Wells 3,000
0010 All Overburden Drilling for Grout Curtain
Holes, (1, 2 & 4 Stage Holes)
0010AA  First 10 Linear Feet 10
0010AB Over 10 Linear Feet 400
0011 All Rock Drilling for Grout Holes (1,2 & 4
Stage Holes)
0011AA First 5,000 Linear Feet 5,000
0011AB All Over 5,000 Linear Feet 5,600
DACW67-03-R-0001 00010-5

NOTE: THE SCHEDULE IS

REISSUED IN ITS ENTIRETY
BY AMENDMENT 0004

Unit
Unit Price Amount

JOB L.S. $
JOB L.S $
CcY $ $
CcY $ $
JOB L.S. $
JOB L.S. $
JOB L.S. $
JOB L.S. $
LF $ $
LF $ $
LF $ $
LF $ $
LF $ $
LF $ $

R0O004
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

ltem
No. Description of Item Quantity

0012 All Work for Redrilling Grout Curtain Holes
(2 Stage Grout Curtains only)

0012AA First 600 Linear Foot 600
0012AB All Over 600 Linear Foot 1,000

0013 All Hookups To Grout Holes used in
Placement of Cement Grout Curtains

0013AA First 150 Each 150
0013AB All Over 150 Each 160

0014 All Portland Cement used in Grout

Curtains
0014AA First 1,450 94-lb Bags 1,450
0014AB All Over 1,450 94-lb Bags 500

0015 All Bentonite used in Grout Curtains
0015AA First 10 94-Ib Bags 10
0015AB All Over 75 94-lb Bags 75

0016 All HRWR Water Reducing Admixture
(Anti-Washout Admixture) used in Grout

Curtains
0016AA First 50 Gallons 50
0016AB Over 50 Gallons 100

0017 All New Intake Tower Addition Tremie
Concrete Below Elevation 1085

0017AA First 200 Cubic Yards 200
0017AB All Over 200 Cubic Yards 100

0018 All 37 Each Vertical 1-3/4” Diameter Bars
for New Intake Tower Addition (Plate

S8.3)
0018AA First 740 Linear Foot 740
0018AB All Over 740 Linear Foot 2,200
DACW67-03-R-0001 00010-6

EACH

EACH

BAGS

BAGS

BAGS

BAGS

GAL

GAL

CcY

cYy

LF

Unit

Price

Amount

R0O004
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Cofferdam and Excavation, Howard Hanson Dam, WA

Item
No.

0019

0019AA
0019AB

0020

0020AA
0020AB

0021

0021AA
0021AB

0022

0022AA

0022AB

0023

0023AA

0023AB

0024

0024AA

0024AB

0025

0025AA

DACWG67-03-R-0001

Description of Iltem

All Shoulder H-Piles Tie Back for
Permanent Retaining Wall

First 1,800 Linear Foot of H piles
All Over 1,800 Linear Foot of H piles

All Tie Back Anchors for Permanent
Retaining Wall

First 3,600 Linear Foot
All Over 3,600 Linear Foot

All Common Excavation Above Elevation
1074

First 10,000 Cubic Yard
Over 10,000 Cubic Yard

All Rock and Concrete Excavation Above
Elevation 1074

First 23,000 Cubic Yard

Over 23,000 Cubic Yard

All 30’ Long Rock Bolts #11, Threaded
Bar Grade 150 Above Elevation 1074

First 90 Each

All Over 90 Each

All 30’ Long Rock Bolts, #8 Threaded Bar
Grade 75 Above Elevation 1074

First 100 Each

All Over 100 Each

All 20’ Long Rock Bolts, #8 Threaded Bar
Grade 75 Above Elevation 1074

First 600 Each

00010-7

Quantity

1,800

1,000

3,600

1,000

10,000

5,500

23,000

12,100

90

85

100

185

600

LF

LF

CcY

cYy

CcYy

CcYy

EACH

EACH

EACH

EACH

EACH

Unit

Price

Amount

R0O004
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

ltem
No. Description of Item Quantity
0025AB  All Over 600 Each 215

0026 All 30’ Long Weep Holes Above Elevation

1074
0026AA  First 200 Each 200
0026AB  All Over 200 Each 70

0027 All 6” Thick Shotcrete

0027AA  First 25,000 Square Foot 25,000

0027AB  All Over 25,000 Square Foot 14,000

0028 All Welded Wire Fabric Above Elevation

1074
0028AA  First 1,000 Square Foot 1,000
0028AB  All Over 1,000 Square Foot 3,600

0029 All Rock and Concrete Excavation Below
Elevation 1074

0029AA  First 1,500 Cubic Yard 1,500

0029AB  All Over 1,500 Cubic Yard 800

0030 All 30’ Long Rock Bolts #11, Threaded
Bar Grade 150 Below Elevation 1074

0030AA First 5 Each 5

0030AB All Over 5 Each 5

0031 All 30’ Long Rock Balts, #8 Threaded Bar
Grade 75 Below Elevation 1074

0031AA  First 12 Each 12
0031AB  All Over 12 Each 12
DACWG67-03-R-0001 00010-8

Unit
Price

C
=]

EACH $

EACH $

EACH $

SF  $

SF  $

SF $

SF $

cYy $

cYy $

EACH $

EACH $

EACH $

EACH $

Amount

$

R0O004
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Cofferdam and Excavation, Howard Hanson Dam, WA

Item
No.
0032

0032AA

0032AB

0033

0033AA

0033AB

0034

0034AA

0034AB

0035

0036

0037

0038

0039

NOTES:

DACWG67-03-R-0001

Description of Item
All 20’ Long Rock Bolts, #8 Threaded Bar
Grade 75 Below Elevation 1074

First 16 Each

All Over 16 Each
All 30’ Long Weep Holes Below Elevation
1074

First 4 Each

AllOver 4 Each
All Welded Wire Fabric Below Elevation
1074

First 700 Square Foot

All Over 700 Square Foot
All Work for Cut-Off-Wall (South Shore) 5’
into Rock to Elevation 1170’
Emergency Mobilization & Demobilization
For When Water Elevation Is Above
Elevation 1150
Emergency Mobilization & Demobilization
For When Water Elevation Is Above
Elevation 1165
Emergency Mobilization & Demobilization
For When Water Elevation Is Above
Cofferdam Elevation 1169
All Work for As-Built Drawings as
specified in Section 01702 from
preparation to final approval

TOTAL ALL ITEMS

00010-9

Quantity

16

16

700

300

EACH

EACH

SF

SF

JOB

EACH

EACH

EACH

JOB

LS

LS

Amount

$25,000.00

R0O004
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03040/CS
Cofferdam and Excavation, Howard Hanson Dam, WA

1. The dollar amount established in Item No. 0039 shall not be revised by bidder.

2. Contract Clause “Variation in Estimated Quantity” in Section 00700 does not apply to Bid Items
0036, 0037, and 0038. If Emergency Demobilization and Remobilization and Standby of
Equipment and Crew is used, the Contractor will be paid the unit price for the actual number of
moves out of the work demobilization and remobilization and for number of standby days of
equipment and crew as described in Section 01025 of the specifications. If Emergency
Demobilization, Remobilization, Standby of Equipment, and Crew do not occur, the Bid Items will
not be used and the government will issue a credit modification for each unused bid item in its
entirety.

DACWG67-03-R-0001 00010-10
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Cofferdam and Excavation, Howard Hanson Dam, WA

PARAGRAPH NO.

SC-1
SC-1.1
SC-2
SC-3
SC-4
SC-5
SC-6
SC-7
SC-8
SC-9
SC-10
SC-11
SC-12
SC-13

SC-14
SC-15
SC-16
SC-17
SC-18
SC-19.

SC-20.
SC-21.
SC-22.
SC-23

DACW67-03-R-0001

TABLE OF CONTENTS

SPECIAL CLAUSES

PARAGRAPH TITLE

COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK
DELETED — OPTION FOR INCREASED QUANTITY

LIQUIDATED DAMAGES - CONSTRUCTION

DELETED — TIME EXTENSIONS

VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS
INSURANCE - WORK ON A GOVERNMENT INSTALLATION
CONTINUING CONTRACTS

PERFORMANCE OF WORK BY THE CONTRACTOR

PHYSICAL DATA

DELETED — QUANTITY SURVEYS

LAYOUT OF WORK

PAYMENT FOR MOBILIZATION AND DEMOBILIZATION
DELETED — AIRFIELD SAFETY PRECAUTIONS

DELETED — IDENTIFICATION OF GOVERNMENT-FURNISHED
PROPERTY

EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE
PAYMENT FOR MATERIALS DELIVERED OFF-SITE

DELETED — ORDER OF PRECEDENCE

DELETED — LIMITATION OF PAYMENT FOR DESIGN

CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS

DELETED — TECHNICAL PROPOSAL - COPIES TO BE FURNISHED UPON
AWARD

DELETED — COMPLIANCE CERTIFICATION
DELETED — VALUE ENGINEERING

EPA ENERGY STAR

RECOVERED MATERIALS

00800-1 R0004
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Cofferdam and Excavation, Howard Hanson Dam, WA

SPECIAL CLAUSES

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984) (FAR
52.211-10).

The Contractor shall be required to (a) commence work under this Contract within 10 calendar days
after the date the Contractor receives the notice to proceed, (b) prosecute the work diligently, and (c)
complete the entire work ready for use not later than 685 calendar days after date of receipt by Contractor
of notice to proceed. The time stated for completion shall include final cleanup of the premises.

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12)

(a) If the Contractor fails to complete the work within the time specified in the Contract, or any
extension, the Contractor shall pay to the Government as liquidated damages, the sum of $2,415.00 for
each day of delay.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will consist of
liquidated damages until such reasonable time as may be required for final completion of the work
together with any increased costs occasioned the Government in completing the work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting damage will
consist of liquidated damages until the work is completed or accepted.

SC-3 DELETED.

SC-4. VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS (MAR 1995)
(EFARS 52.212-5001): This variation in estimated quantities clause is applicable only to Item Nos. 0003,
0010, 0011, 0012, 0013.-and 0014, 0015, 0016, 0017, 0018, 0019, 0020, 0021, 0022, 0023, 0024, 0025,
0026, 0027, 0028, 0029, 0030, 0031, 0032, 0033 and 0034.

(a) Variation from the estimated quantity in the actual work performed under any second or
subsequent sub-item or elimination of all work under such a second or subsequent sub-item will not be
the basis for an adjustment in contract unit price.

DACW67-03-R-0001 00800-1 R0004
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Cofferdam and Excavation, Howard Hanson Dam, WA

(b) Where the actual quantity of work performed for Items Nos. 0003, 0010, 0011, 0012, 0013 and
0014 is less than 85 % of the quantity of the first sub-item listed under such item, the Contractor will be
paid at the contract unit price for that sub-item for the actual quantity of work performed and, in addition,
an equitable adjustment shall be made in accordance with the clause FAR 52.211-18, Variation in
Estimated Quantities.

(c) If the actual quantity of work performed under Items Nos. 0003, 0010, 0011, 0012, 0013 and 0014
exceeds 115 percent or is less than 85 percent of the total estimated quantity of the sub-item under that
item and/or if the quantity of the work performed under the second sub-item or any subsequent sub-item
under Items Nos. 0003, 0010, 0011, 0012, 0013 and 0014 exceeds 115 % or is less than 85 % of the
estimated quantity of any such sub-item, and if such variation causes an increase or a decrease in the time
required for performance of this contract the contract completion time will be adjusted in accordance with
the clause FAR 52.211-18, Variation in Estimated Quantities.

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR
52.228-5)

(a) The Contractor shall, at its own expense, provide and maintain during the entire performance
period of this Contract at least the kinds and minimum amounts of insurance required in the Insurance
Liability Schedule or elsewhere in the Contract.

(b) Before commencing work under this Contract, the Contractor shall certify to the Contracting
Officer in writing that the required insurance has been obtained. The policies evidencing required
insurance shall contain an endorsement to the effect that any cancellation or any material change
adversely affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed prescribe;
or

(2) until 30 days after the insurer or the Contractor gives written notice to the Contracting
Officer, whichever period is longer.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in
subcontracts under this Contract that require work on a Government installation and shall require
subcontractors to provide and maintain the insurance required in the Schedule or elsewhere in the
Contract. The Contractor shall maintain a copy of all subcontractors' proofs of required insurance, and
shall make copies available to the Contracting Officer upon request.

(d) Insurance Liability Schedule (FAR 28.307-2)

(1) Workers' compensation and employer's liability. Contractors are required to comply with
applicable Federal and State workers' compensation and occupational disease statutes. If occupational
diseases are not compensable under those statutes, they shall be covered under the employer's liability
section of the insurance policy, except when Contract operations are so commingled with a Contractor's
commercial operation that it would not be practical to require this coverage. Employer's liability
coverage of at least $100,000 shall be required, except in states with exclusive or monopolistic funds that
do not permit workers' compensation to be written by private carriers.

DACW67-03-R-0001 00800-2 R0004
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(2) General Liability.

(a) The Contracting Officer shall require bodily injury liability insurance coverage written on
the comprehensive form of policy of at least $500,000 per occurrence.

(b) Property damage liability insurance shall be required only in special circumstances as
determined by the agency.

(3) Automobile liability. The Contracting Officer shall require automobile liability insurance written on
the comprehensive form of policy. The policy shall provide for bodily injury and property damage
liability covering the operation of all automobiles used in connection with performing the Contract.
Policies covering automobiles operated in the United States shall provide coverage of at least $200,000
per person and $500,000 per occurrence for bodily injury and $20,000 per occurrence for property
damage. The amount of liability coverage on other policies shall be commensurate with any legal
requirements of the locality and sufficient to meet normal and customary claims.

(4) Aircraft public and passenger liability. When aircraft are used in connection with
performing the Contract, the Contracting Officer shall require aircraft public and passenger liability
insurance. Coverage shall be at least $200,000 per person and $500,000 per occurrence for bodily injury,
other than passenger liability, and $200,000 per occurrence for property damage. Coverage for passenger
liability bodily injury shall be at least $200,000 multiplied by the number of seats or passengers,
whichever is greater.

(5) Environmental Liability If this contract includes the transport, treatment, storage, or
disposal of hazardous material waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have liability insurance if effect for
claims arising out of the death or bodily injury and property damage from hazardous material/waste
transport, treatment, storage and disposal, including vehicle liability and legal defense costs in the amount
of $1,000,000.00 as evidenced by a certificate of insurance for General, Automobile, and Environmental
Liability Coverage. Proof of this insurance shall be provided to the Contracting Officer.

SC-6. CONTINUING CONTRACTS (EFARS 52.232-5001) (MAR 1995):

(a) This is a continuing contract, as authorized by Section 10 of the River and Harbor Act of
September 22, 1922 (33 U.S. Code 621). The payment of some portion of the contract price is dependent
upon reservations of funds from future appropriations, and from future contribution to the project having
one or more non-federal project sponsors. The responsibilities of the Government are limited by this
clause notwithstanding any contrary provision of the “Payments to Contractor” clause or any other clause
of this contract.

(b) The sum of $7,000,000.00 has been reserved for this contract and is available for payments to the
Contractor during the current fiscal year. It is expected that Congress will make appropriations for future
fiscal years from which additional funds together with funds provided by one or more non-federal project
sponsors will be reserved for this contract.

(c) Failure to make payments in excess of the amount currently reserved, or that may be reserved from
time to time, shall not entitle the Contractor to a price adjustment under the terms of this contract, except
as specifically provided in paragraphs (f) and (i) below. No such failure shall constitute a breach of this
contract, except that this provision shall not bar a breach-of-contract action if an amount finally

DACW67-03-R-0001 00800-3 R0004
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determined to be due as a termination allowance remains unpaid for one year due solely to a failure to
reserve sufficient additional funds therefore.

(d) The Government may at any time reserve additional funds for payments under the contract if there
are funds available for such purpose. The Contracting Officer will promptly notify the Contractor of any
additional funds reserved for the contract by issuing an administrative modification to the contract.

(e) If earnings will be such that funds reserved for the contract will be exhausted before the end of any
fiscal year, the contractor shall give written notice to the Contracting Officer of the estimated date of
exhaustion and the amount of additional funds which will be needed to meet payments due, or to become
due, under the contract during that fiscal year. This notice shall be given not less than 45 nor more than
60 days prior to the estimated date of exhaustion.

(f) No payments will be made after exhaustion of funds except to the extent that additional funds are
reserved for the contract. The Contractor shall be entitled to simple interest on any payment that the
contracting officer determines was actually earned under the terms of the contract and would have been
made except for exhaustion of funds. Interest shall be computed from the time such payment would
otherwise have been made until actually or constructively made, and shall be at the rate established by the
Secretary of the Treasury pursuant to Public Law 92-41, 85 STAT 97, as in effect on the first day of the
delay in such payment.

(g) Any suspension, delay, or interruption of work arising from exhaustion or anticipated exhaustion
of funds shall not constitute a breach of this contract and shall not entitle the contractor to any price
adjustment under the "Suspension of Work" clause or in any other manner under this contract.

(h) An equitable adjustment in performance time shall be made for any increase in the time required
for performance of any part of the work arising from exhaustion of funds or the reasonable anticipation of
exhaustion of funds.

(i) If, upon the expiration of sixty (60) days after the beginning of the fiscal year following an
exhaustion of funds, the Government has failed to reserve sufficient additional funds to cover payments
otherwise due, the contractor, by written notice delivered to the Contracting Officer at any time before
such additional funds are reserved, may elect to treat his right to proceed with the work as having been
terminated. Such a termination shall be considered a termination for the convenience of the Government.

(j) If at any time it becomes apparent that the funds reserved for any fiscal year are in excess of the
funds required to meet all payments due or to become due the contractor because of work performed and
to be performed under the contract during the fiscal year, the Government reserves the right, after notice
to the contractor, to reduce said reservation by the amount of such excess.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1): The
Contractor shall perform on the site, and with its own organization, work equivalent to at least fifteen
percent (15%) of the total amount of work to be performed under the Contract. The percentage may be
reduced by a supplemental agreement to this Contract if, during performing the work, the Contractor
requests a reduction and the Contracting Officer determines that the reduction would be to the advantage
of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or referred to

below is for the Contractor's information. The Government will not be responsible for any interpretation
of or conclusion drawn from the data or information by the Contractor.
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(a) Physical Conditions: The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by test holes shown on the drawings.

(b) Weather Conditions: Each bidder shall be satisfied before submitting his bid as to the hazards
likely to arise from weather conditions. Complete weather records and reports may be obtained from any
National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an investigation of
the conditions of existing public and private roads and of clearances, restrictions, bridge load limits, and
other limitations affecting transportation and ingress and egress at the jobsite. The unavailability of
transportation facilities or limitations thereon shall not become a basis for claims for damages or
extension of time for completion of the work.

(d) Right-of-Way: The right-of-way for the work covered by these specifications will be furnished by
the Government, except that the Contractor shall provide right-of-way for ingress and egress across
private property where necessary to gain access to the jobsite. The Contractor may use such portions of
the land within the right-of-way not otherwise occupied as may be designated by the Contracting Officer.
The Contractor shall, without expense to the Government, and at any time during the progress of the work
when space is needed within the right-of-way for any other purposes, promptly vacate and clean up any
part of the grounds that have been allotted to, or have been in use by, him when directed to do so by the
Contracting Officer. The Contractor shall keep the buildings and grounds in use by him at the site of the
work in an orderly and sanitary condition. Should the Contractor require additional working space or
lands for material yards, job offices, or other purposes, he shall obtain such additional lands or easements
at his expense.

(e) Condition of Area: The condition of the area when last surveyed is shown on the drawings.
Topography is in feet and represents elevation with reference to National Geodetic Vertical Datum
(N.G.V.D)).

(f) Datum and Bench Marks: The plane of reference of N.G.V.D. as used in these specifications is that
determined by the bench marks, as shown on the drawings.

(g) Howard Hanson Dam and Reservoir Hydraulics and Hydrology: More information on conditions
at the reservoir that will directly effect construction and the scheduling of construction is available
attached to the end of Section 01005.

(h) Geotechnical Baseline Report. This report is attached to the end of this section. It provides
available information on the Geotechnical properties of the site.

SC-9. DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its work
from Government-established base lines and bench marks indicated on the drawings, and shall be
responsible for all measurements in connection with the layout. The Contractor shall furnish, at its own
expense, all stakes, templates, platforms, equipment, tools, materials, and labor required to lay out any
part of the work. The Contractor shall be responsible for executing the work to the lines and grades that
may be established or indicated by the Contracting Officer. The Contractor shall also be responsible for
maintaining and preserving all stakes and other marks established by the Contracting Officer until
authorized to remove them. If such marks are destroyed by the Contractor or through its negligence
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before their removal is authorized, the Contracting Officer may replace them and deduct the expense of
the replacement from any amounts due, or to become due, to the Contractor.

SC-11. PAYMENT FOR MOBILIZATION AND DEMOBILIZATION. Payment No. 0002 (DEC
1991) (FAR 52.236-7004):

(a) The Government will pay all costs for the mobilization and demobilization of all of the
Contractor's plant and equipment at the contract lump sum price for this item.

(1) Fifty percent (50%) of the lump sum price upon completion of the Contractor's
mobilization at the work site.

(2) The remaining fifty percent (50%) upon completion of the demobilization.

(b) The Contracting Officer may require the Contractor to furnish cost data to justify this portion of
the bid if the Contracting Officer believes that the percentages in paragraphs (a)(1) and (2) of this clause
do not bear a reasonable relation to the cost of the work in this contract.

(1) Failure to justify such price to the satisfaction of the Contracting Officer will result in
payment, as determined by the Contracting Officer, of --

(i) Actual mobilization costs at completion of mobilization;
(i) Actual demobilization costs at completion of demobilization; and
(iii)) The remainder of this item in the final payment under this contract.

(2) The Contracting Officer's determination of the actual costs in paragraph (b)(1) of this
clause is not subject to appeal.

(c) This item is not to be confused with Emergency De-mobilization and Re-mobilization due to
floods. See Specifications Section 01050 for more information.

SC-12 AND SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAY 1999)-
(EFARS 52.231-5000)

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of Proposals and
FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable condition
owned or controlled and furnished by a contractor or subcontractor at any tier shall be based on actual
cost data for each piece of equipment or groups of similar serial and series for which the Government can
determine both ownership and operating costs from the contractor's accounting records. When both
ownership and operating costs cannot be determined for any piece of equipment or groups of similar
serial or series equipment from the contractor's accounting records, costs for that equipment shall be
based upon the applicable provisions of EP 1110-1-8, Construction Equipment Ownership and Operating
Expense Schedule, Region VIII. Working conditions shall be considered to be average for determining
equipment rates using the schedule unless specified otherwise by the contracting officer. For equipment
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not included in the schedule, rates for comparable pieces of equipment may be used or a rate may be
developed using the formula provided in the schedule. For forward pricing, the schedule in effect at the
time of negotiations shall apply. For retroactive pricing, the schedule in effect at the time the work was
performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and FAR
31.205-36. Rates for equipment rented from an organization under common control, lease-purchase
arrangements, and sale-leaseback arrangements, will be determined using the schedule, except that actual
rates will be used for equipment leased from an organization under common control that has an
established practice of leasing the same or similar equipment to unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action exceeds the
small purchase threshold, the contracting officer shall request the contractor to submit either certified cost
or pricing data, or partial/limited data, as appropriate. The data shall be submitted on Standard Form
1411, Contract Pricing Proposal Cover Sheet.

(e) Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense Schedule”
Volumes 1 through 12 are available in Portable Document Format (PDF) and can be viewed or
downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A CD-ROM
containing (Volumes 1-12) is available through either the Superintendent of Documents or Government
bookstores. For additional information telephone 202-512-2250, or access on the Internet at
http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAY 1999)-(EFARS 52.232-
5000)

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts, materials
delivered to the contractor at locations other than the site of the work may be taken into consideration in
making payments if included in payment estimates and if all the conditions of the General Provisions are
fulfilled. Payment for items delivered to locations other than the work site will be limited to:

(1) materials required by the technical provisions; or (2) materials that have been fabricated to the point
where they are identifiable to an item of work required under this contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the items in the prime contractor and including the value of material and
labor incorporated into the item.

SC-16 AND SC-17 DELETED.

SC-18. CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (OCT 1996) (52.0236-4001
EBS)

(a) The Government--
(1) Will provide the Contractor, without charge, one set of contract drawings and one set of
specifications in electronic format on a compact disk. The Government will not give the Contractor any

hard copy paper drawings or specifications for any contract resulting from this solicitation.

(b) The Contractor shall--
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(1) check all drawings furnished immediately upon receipt;
(2) Compare all drawings and verify the figures before laying out the work;
(3) Promptly notify the Contracting Officer of any discrepancies; and

(4) Be responsible for any errors which might have been avoided by complying with this
paragraph (b).

(c) Large scale drawings shall, in general, govern small scale drawings. Figures marked on drawings
shall, in general, be followed in preference to scale measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work which are
manifestly necessary to carry out the intent of the drawings and specifications, or which are
customarily performed, shall not relieve the Contractor from performing such omitted or misdescribed
details of the work, but shall be performed as if fully and correctly set forth and described in the
drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the index of
drawings attached at the end of the Special Clauses.

SC-19 THROUGH SC-21 DELETED.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy Star
compliant. Initially, the sole Energy Star requirement shall be the self certification by the bidder that the
specified equipment is Energy Star compliant. Within 3 months of the availability of an EPA sanctioned
test for Energy Star compliance, the Contractor shall submit all equipment upgrades and additions for
testing and provide proof of compliance to the Government upon completion of testing. Testing shall be
at the Contractor’s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages all bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.
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APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS CONTAINING
RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-Item Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(a) Lubricating oils containing re-refined oil, including engine lubricating oils, hydraulic fluids, and gear
oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12  Construction products.

(a) Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, mineral fibers (fiberglass and rock
vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to mineral fibers (fiberglass and rock wool).

(3) Board (sheathing, roof decking wall panel) insulation, including but not limited to structural
fiberboard and laminated paperboard products perlite composite board, polyurethane,
polyisocyanurate, polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foam-in-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than building
insulation, including building board, sheathing shingle backer, sound deadening board, roof
insulating board, insulating wallboard, acoustical and non-acoustical ceiling tile, acoustical and non-
acoustical lay-in panels, floor underlayments, and roof overlay (cover board).

(c) Cement and concrete, including concrete products such as pipe and block, containing coal fly as
ground granulated blast furnace (GGBF) slag.
(d) Carpet made of polyester fiber use in low- and medium-wear applications.
(e) Floor tiles and patio block containing recovered rubber or plastic.
(f) Shower and restroom dividers/partitions containing recovered plastic or steel.
(g) (1) Consolidated latex paint used for covering graffiti; and
(2) Reprocessed latex paint used for interior and exterior architectural applications such as wallboard,
ceilings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal surfaces.

§247.13 Transportation products.
P p
(a) Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
(b) Parking stops made from concrete or containing recovered plastic or rubber.

(¢) Channelizers containing recovered plastic or rubber.
(d) Delineators containing recovered plastic, rubber, or steel.
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(e) Flexible delineators containing recovered plastic.
§ 247.14 Park and recreation products

(a) Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Plastic fencing containing recovered plastic for use in controlling snow or sand drifting and as a
warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(a) Hydraulic mulch products containing recovered paper or recovered wood used for hydroseeding and
as an over-spray for straw mulch in landscaping, erosion control, and soil reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping, seeding
of grass or other plants on roadsides and embankments, as a nutritious mulch under trees and shrubs, and
in erosion control and soil reclamation.

(c) Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

§ 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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FILE NUMBER E-56-14-17
COFFERDAM AND EXCAVATION
HOWARD HANSON DAM, GREEN RIVER, WASHINGTON

SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
1 G-1.1 Cover Sheet With Vicinity Map 27 JUN 03
2 G-1.2 Drawing Index, Abbreviations, & Legends A 13 OCT 03
3 G-1.3 General Notes A 13 OCT 03
4 G-14 Proposed Cofferdam Construction Sequence A 13 OCT 03
Sheet 1
5 G-1.5 Proposed Cofferdam Construction Sequence 27 JUN 03
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6 GT-1.1 Boring Log 94-DD-80 27 JUN 03
7 GT-1.2 Boring Log 94-DD-81 27 JUN 03
8 GT-1.3 Boring Log 94-DD-85 27 JUN 03
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22 GT-1.17 Boring Log 00-DD-211 27 JUN 03
23 GT-1.18 Boring Log 00-DD-212 27 JUN 03
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25 GT-1.20 Boring Log 00-DD-214 27 JUN 03
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29 GT-1.24 Boring Log 00-DD-218 27 JUN 03
30 GT-1.25 Boring Log 01-DD-222 27 JUN 03
31 GT-1.26 Boring Log 01-DD-223 27 JUN 03
32 GT-1.27 Boring Log 01-DD-224 27 JUN 03
33 GT-1.28 Boring Log 01-DD-225 27 JUN 03
34 GT-1.29 Boring Log 01-DD-226 27 JUN 03
35 GT-1.30 Boring Log 01-DD-227 27 JUN 03
36 GT-1.31 Boring Log 01-DD-228 27 JUN 03
37 GT-1.32 Boring Log 01-DD-229 27 JUN 03
38 GT-1.33 Boring Log 01-DD-230 27 JUN 03
39 GT-1.34 Boring Log 03-DD-231, Sheet 1 27 JUN 03
40 GT-1.35 Boring Log 03-DD-231, Sheet 2 27 JUN 03
41 GT-1.36 Boring Log 03-DD-232, Sheet 1 27 JUN 03
42 GT-1.37 Boring Log 03-DD-232, Sheet 2 27 JUN 03
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47 GT-1.42 Boring Log 03-DD-234, Sheet 2 27 JUN 03
48 GT-1.43 Boring Log 03-DD-235, Sheet 1 27 JUN 03
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61 GT-2.7 Geologic Section E-E'-E" 27 JUN 03

62 GT-2.8 Geologic Section F-F'-F" 27 JUN 03

63 GT-2.10 Excavation Plan Showing Rock Bolt A 13 OCT 03
Configuration

64 GT-2.11 Excavation Rock Bolt Elevations, Sheet 1 A 13 OCT 03

65 GT-2.12 Excavation Rock Bolt Elevations, Sheet 2 A 13 OCT 03

66 GT-2.13 Excavation Rock Bolt Elevations, Sheet 3 A 13 OCT 03

67 GT-2.14 Excavation Rock Bolt Elevations, Sheet 4 A 13 OCT 03

68 GT-3.1 Instrumentation Plan 27 JUN 03

69 GT-3.2 Instrumentation Schedule A 13 OCT 03

70 GT-3.3 Instrumentation Section, Sheet 1 A 13 OCT 03

71 GT-3.4 Instrumentation Section, Sheet 2 A 13 OCT 03

72 GT-3.5 Instrumentation Section, Sheet 3 27 JUN 03

73 GT-3.6 Instrumentation Section, Sheet 4 27 JUN 03

74 GT-3.7 Instrumentation Details, Sheet 1 27 JUN 03

75 GT-4.1 Cofferdam Grouting Plan 27 JUN 03

76 GT-4.2 Cofferdam Grouting Sections A 13 OCT 03

77 GT-4.3 Cofferdam Grouting Schedules, Sheet 1 27 JUN 03

78 GT-4.4 Cofferdam Grouting Schedules, Sheet 2 27 JUN 03

79 GT-4.5 Dewatering Plan 27 JUN 03

80 GT-4.6 Seismic Retrofit Grout Curtain Plan And 27 JUN 03
Profiles

81 EP-1.1 Environmental Site Control General Site A 13 OCT 03
Layout And Keyplan Features

82 EP-1.2 Environmental Site Control Collection Basin A 13 OCT 03
Layout And Notes

83 EP-1.3 Environmental Site Controls Layout And A 13 OCT 03
Features-1

84 EP-1.4 Environmental Site Controls Layout And A 13 OCT 03
Features-2

85 EP-1.5 Environmental Site Controls Sedimentation 27 JUN 03
Pond Layout

86 EP-2.1 Environmental Site Control Details 27 JUN 03

87 EP-2.3 Environmental Site Controls Details-1 27 JUN 03

88 EP-2.4 Environmental Site Controls Details-2 A 13 OCT 03
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89 S2.17 Environmental Site Control Sedimentation 27 JUN 03
Pond Details
90 Cl.1 General Site Plan 27 JUN 03
91 Cl.2 Disposal Sites 27 JUN 03
92 Cl1.3 Demolition Plan 27 JUN 03
93 Cl4 Excavation Plan - Phase Ia & Ib A 13 OCT 03
94 Cl.5 Excavation Plan - Phase Ic A 13 OCT 03
95 Cl.6 Excavation Sections & Details I A 13 OCT 03
95A Cl.7 Excavation Cross Sections A 13 OCT 03
96 C2.1 Temporary Access Road Plan And Profile I A 13 OCT 03
97 C2.2 Temporary Access Road Plan And Profile Ii A 13 OCT 03
98 C2.3 Temporary Access Road - Cross Sections | 27 JUN 03
99 C2.4 Temporary Access Road - Cross Sections li 27 JUN 03
100 C2.5 Tremie Concrete Infill And Miscellaneous 27 JUN 03
Details
101 S1.1 Plans A 13 OCT 03
102 S1.2 Elevation And Sections A 13 OCT 03
103 S2.1 Precast Concrete Structure Layout, Sheet 1 A 13 OCT 03
104 S2.2 Precast Concrete Structure Layout, Sheet 2 A 13 OCT 03
105 S2.3 Precast Concrete Structure Segment A, Detail A 13 OCT 03
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106 S2.4 Precast Concrete Structure Segment A, Detail A 13 OCT 03
Sheet 2
107 S2.5 Precast Concrete Structure Segment B, Detail A 13 OCT 03
Sheet 1
108 S2.6 Precast Concrete Structure Segment B, Detail A 13 OCT 03
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109 S2.7 Precast Concrete Structure Segment C, Detail A 13 OCT 03
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110 S2.8 Precast Concrete Structure Segment C, Detail A 13 OCT 03
Sheet 2
111 S2.9 Precast Concrete Structure Segments D & E, 27 JUN 03
Sheet 1
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114 S2.12 Precast Concrete Structure Segment H 27 JUN 03

115 S2.13 Precast Concrete Structure Segment J & K 27 JUN 03

116 S2.14 Precast Concr. Structure Segments L, M, N, & 27 JUN 03
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P, Sheet 2

118 S2.16 Precast Concrete Structure Backflood Pipe 27 JUN 03

119 S2.17 Precast Concrete Structure Segment Anchor 27 JUN 03
Details

120 S2.18 Typical Stoplog Bearing & Seal Surface And A 13 OCT 03
Segment Joint Details

121 S2.19 Precast Concrete Segment Support Frame 27 JUN 03
Sheet 1

122 S2.20 Precast Concrete Segment Support Frame A 13 OCT 03
Sheet 2

123 S3.1 Cast-In-Place Concrete South Wall Detail A 13 OCT 03
Sheet 1

124 S3.2 Cast-In-Place Concrete South Wall Detail A 13 OCT 03
Sheet 2

125 S3.3 Cast-In-Place Concrete North Wall Detail 27 JUN 03
Sheet 1

126 S3.4 Cast-In-Place Concrete North Wall Detail A 13 OCT 03
Sheet 2

127 S3.5 Cast-In-Place Concrete North Wall Detail 27 JUN 03
Sheet 3

128 S3.6 Cast-In-Place Concrete Crane Rail Support A 13 OCT 03
Beams Sht. 1

129 S3.7 Cast-In-Place Concrete Crane Rail Support 27 JUN 03
Beams Sht. 2

130 S3.8 South Wall Rock Anchors A 13 OCT 03

131 S3.9 South Wall Rock Anchor Details A 13 OCT 03

132 S3.10 South Counterfort Walls Elevations And 27 JUN 03
Sections

133 S3.11 Waterproof Wall Joint Between Phase 1 And A 13 OCT 03
Phase 2

134 S4.1 Trash Rack Detail Sheet 1 27 JUN 03

135 S4.2 Trash Rack Detail Sheet 2 A 13 OCT 03

136 S4.3 Trash Rack Detail Sheet 3 A 13 OCT 03
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137 Ss.1 Stoplog Details Sheet 1 27 JUN 03

138 S5.2 Stoplog Details Sheet 2 A 13 OCT 03

139 S5.3 Stoplog Details Sheet 3 27 JUN 03

140 S5.4 Stoplog Details Sheet 4 A 13 OCT 03

141 S5.5 Lifting Beam Plan & Elevation A 13 OCT 03

142 S5.6 Lifting Beam Detail Sheet 1 A 13 OCT 03

143 S5.7 Lifting Beam Detail Sheet 2 A 13 OCT 03
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145 S6.2 Flood / Retaining Walls, Sheet 2 A 13 OCT 03

146 S6.3 Personnel Stair Plan And Sections A 13 OCT 03

147 S6.4 Personnel Stair Details A 13 OCT 03

148 S7.1 Access Road Permanent Retaining Wall, Plan 27 JUN 03
And Elevation

149 S7.2 Access Road Permanent Retaining Wall, A 13 OCT 03
Details

150 S8.1 Existing Intake Tower Seismic Retrofit 27 JUN 03
Trashrack Beams

151 S8.2 Existing Intake Tower Seismic Retrofit 27 JUN 03
Wingwalls

152 S8.3 Existing Intake Tower Seismic Retrofit Plan A 13 OCT 03
& Elevation

153 S8.4 Existing Intake Tower Seismic Retrofit 27 JUN 03
Section And Detail 1

154 S8.5 Existing Intake Tower Seismic Retrofit 27 JUN 03
Section And Detail 2

155 S8.6 Existing Intake Tower Seismic Retrofit A 13 OCT 03
Tremie Concrete
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03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

REFERENCE DRAWINGS

Reference drawings provided show conditions at time of construction. These drawings are furnished for
information only and the Government does not warrant that conditions will be exactly as shown. Minor

deviations can be anticipated and shall not be the basis for a claim for extra compensation.

DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER
156 25 Spillway General Layout 23 AUG 59
157 27 Spillway Intermediate Pier Plan, 12 SEP 58
Elevations & Sections
158 28 Spillway Intermediate Pier 12 SEP 58
Reinforcement
159 29 Spillway Left Abutment Pier Plan, 12 SEP 58
Elevations & Sections
160 33 Spillway Right Abutment 10 OCT 60
161 42 Spillway Crest Gate Elevations & 12 SEP 58
Sections
162 43 Spillway Crest Gate Details 12 SEP 58
163 44 Spillway Crest Gate Details 12 SEP 58
164 48 General Layout 12 SEP 58
165 49 Substructure Sectional Plans I 12 SEP 58
166 50 Substructure Sectional Plans II 21 APR 65
167 51 Substructure Sectional Elevations I 22 SEP 59
168 52 Substructure Sectional Elevations 22 SEP 59
II
169 53 Substructure Elevations 22 SEP 59
170 54 Substructure Plans & Sections 28 AUG 59
171 55 Reinforcement I 27 OCT 58
172 56A Reinforcement 1A 28 AUG 58
173 56B Reinforcement 11B 21 APR 65
DACW67-03-R-0001 00800-17 R0O004



03040/CS

Cofferdam and Excavation, Howard Hanson Dam, WA

DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER
174 57 Reinforcement 111 B 21 APR 65
175 58 Reinforcement IV A 3 0OCT 58
176 59 Trash Rack Bars 12 SEP 58
177 65 Equipment General Arrangement | 12 SEP 58
178 66 Equipment General Arrangement A 21 APR 65
II
179 67 Regulating Gate Plans & Sections A 21 APR 65
180 68 Regulating Gate Elevations & A 21 APR 65
Sections
181 69 Regulating Gate Details 12 SEP 58
182 70 Regulating Gate Details A 21 APR 65
183 71 Regulating Gate Seals A 21 APR 65
184 72 Regulating Gate Hoist Assembly A 21 APR 65
185 87 Tunnel Upstream Transition 12 SEP 58
186 88A Tunnel Sections & Details A 27 OCT 58
187 88B Tunnel Downstream Transition A 27 OCT 58
188 89 Stilling Basin Plan & Section I B 10 APR 61
189 90 Stilling Basin Plan & Section II C 21 APR 65
190 91 Stilling Basin Sections C 10 APR 61
191 92 Stilling Basin Details B 2 FEB 60
192 93 Stilling Basin Bypass Outlet Gate A 10 APR 61
193 94 Bridge Plan, Elevation & Sections D 10 APR 61
194 95 Bridge Detail Plan, Elevation & B 10 OCT 60
Sections
195 96 Bridge Details A 3 OCT 58
196 97 Bridge Piers A 3 OCT 58
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Cofferdam and Excavation, Howard Hanson Dam, WA

DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER
197 G-1 Seismic Upgrade — Cover Sheet 1 NOV 96
198 G-2 Seismic Upgrade — Index 1 NOV 96
199 G-3 Seismic Upgrade — Site Map 1 NOV 96
200 G-4 Existing Surface Topography 1 NOV 96
201 S-1 Structural Notes And Rock Anchor 1 NOV 96
Detail
202 S-2 Modifications To The Existing 20 NOV 95
Bridge And Tower
203 S-3 Foundation 1 NOV 96
204 S-4 Elevation & Section 1 NOV 96
205 S-5 Details | 1 NOV 96
206 S-6 Details 11 1 NOV 96
207 S-7 Footing Caps 1 NOV 96
208 S-8 Shear Panels for Pier I 1 NOV 96
209 S-9 Shear Panels For Piers 2 And 3 1 NOV 96
210 S-10 Shear Panel Sections 1 NOV 96
211 S-11 Deck Restraint Cable Details 1 NOV 96
212 S-12 Deck Lateral Restraint 1 NOV 96
213 M-1 Hoist Carriage Restraint 1 NOV 96
214 GT-1A Instrumentation On Existing 3JUL 03
Structures, Site Plan
215 GT-1B Instrumentation On Existing 3 JUL 03
Structures, Outlet Tunnel Plan
216 GT-2 Instrumentation On Existing 3 JUL 03
Structures, Instrumentation
Schedule
217 GT-3 Instrumentation On Existing 3 JUL 03
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Cofferdam and Excavation, Howard Hanson Dam, WA

DRAWING SHEET PLATE TITLE REVISION DATE
NUMBER NUMBER NUMBER NUMBER

Structures, Structure Elevation

218 Gt-4 Instrumentation On Existing 3 JUL 03
Structures, Liquid Level Gages

219 GT-5 Instrumentation On Existing 3 JUL 03
Structures, Intake Tower
Instruments, Seismic Retrofit

220 GT-6 Instrumentation On Existing 3 JUL 03
Structures, North Wall Cofferdam
Instruments

221 P-1 Existing Intake Tower Photograph 26 JUN 03

STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1,2 Civil Works Project Identification Sign REV 07APRS88
1 Hard Hat Sign 10SEP90

END OF SECTION
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HOWARD HANSON DAM
COFFERDAM FOUNDATION AND EXCAVATION CONTRACT
- FISH PASSAGE FACILITY, ADDITIONAL WATER STORAGE PROJECT

GEOTECHNICAL BASELINE REPORT

PART 1 - GENERAL

1.1 General Information

This report is part of the contract documents for the Howard Hanson Dam Cofferdam Foundation
and Excavation Contract — Fish Passage Facility, Additional Water Storage Project.

This Geotechnical Baseline Report (GBR) presents the Government’s interpretation of the
anticipated subsurface conditions to be encountered during the execution of this contract and to
record the basis of the design developed in the Drawings and Specifications. This report, and
documents and drawings incorporated by reference, shall be considered to be the sole source of
the Government’s interpretation of the geotechnical conditions for this contract. This report also
establishes the geotechnical baseline that serves as a basis for the identification of differing site
conditions. The sources of the geotechnical data on which this report is based are referenced in
Paragraph 1.6.

In developing the geotechnical criteria used in the design and preparation of the Contract
Documents, certain assumptions have been made concerning the contractor’s construction
methods and performance capabilities. The actual procedures, techniques and craftsmanship
employed by the Contractor may result in ground behavior different from that postulated herein.

This report is prepared in three parts: Part 1 provides background information regarding this
document, Part 2 gives general background information regarding the project site conditions, and
Part 3 establishes the geotechnical baseline and some construction considerations.

1.2 Description of Work

Geotechnical work to be performed under this contract is outlined in the contract Drawings and
Specifications. Some, but not all, of the work to be performed includes rock excavation,
overburden excavation, foundation preparation, foundation grouting, installation and operation of
a dewatering system, installation of geotechnical instruments, design and construction of
retaining walls/berms, and rock mass stabilization.

1.3 Intended Methods

Activities conducted under this contract shall be carried out in accordance with the procedures
and practices outlined in the contract. Required specifications for materials and equipment are
also included in the contract Drawings and Specifications.
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1.4

References

The following references were used in the preparation of this document or in the evaluation of
the data presented in this document (to include Appendix A):

1.5

American Society for Testing and Materials, 1995, Standard Test Method for Unconfined
Compressive Strength of Intact Rock Core Specimens (D2938-95)

American Society for Testing and Materials, 1998, Standard Test Method for Laboratory
Determination of Water (Moisture) Content of Soil and Rock by Mass (D2216-98)

Barton, N.R., Lien, R., and Lunde, Jr., 1974, Engineering classification of rock masses for
the design of tunnel support. Rock Mechanics 6(4), 189-239.

Bates, R.L. and J.A. Jackson, 1984, Dictionary of Geological Terms, Third Edition,
Doubleday

Bieniawski, Z.T., 1974, Geomechanics classification of rock masses and its application to
Tunneling: Transactions South African Institute Civil Engineering, v. 15, no. 12, p. 335-343.
Call, R.D., Savely, J.P., and Pakalnis, R., 1982, A simple core orientation technique,
Proceedings, Third International Conference on Stability in Surface Mining, Society of
Mining Engineers, AIME, Vancouver, Canada, p. 465-481.

Cooper, H.H., Jr., and C.E. Jacob, 1946, A Generalized Graphical method for Evaluating
Formation Constants and Summarizing Well-Field History: Transactions, American
Geophysical Union, v. 27, p. 526-534.

Frizzell, V.A., 1984, Preliminary Geologic Map of the Snoqualmie Pass 1:100,000
Quadrangle, Washington U.S.Geological Survey (USGS) Open File Map 84-693.
Hammond, P.E., 1963, Structure and stratigraphy of the Keechelus volcanic group and
associated Tertiary rocks in the West-Central Cascade Range, Washington, Ph.D.
dissertation, University of Washington, 264 p.

Hoek, E. and Bray, J., 1981, Rock Slope Engineering, Third Edition, Chapman & Hall, Inc.
International Society of Rock Mechanics, 1981, Suggested Method for Laboratory
Determination of direct Shear Strength

Neuman, S.P., 1975, Analysis of pumping test data from anisotropic unconfined aquifers
concerning delayed gravity response: Water Resources research, v. 11, No. 2, p. 329-342.
U. S. Army Corps of Engineers, 1983, Earthquake Analysis of Howard Hanson Dam, Design
Memorandum No. 26: Seattle District, Seattle, Washington.

U.S. Army Corps of Engineers, 1994, Rock Foundations (EM 1110-1-2908)

U. S. Army Corps of Engineers, 1998, Additional Water Supply Project, Final Feasibility
Study Report and Final Environmental Impact Statement (EIS), Howard Hanson Dam, Green
River, Washington: Seattle District, Seattle, Washington.

U.S. Department of the Interior, Bureau of Reclamation, 1985, Ground Water Manual, Third
Edition, A Water Resources Technical Publication

Definitions

Definitions are primarily taken from the Dictionary of Geological Terms, edited by Bates and
Jackson.
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Aphanitic

Ash
Autobreccia

Blocks/Bombs
Glaciolacustrine

Hypabyssal
Lapilli

Lapilli Tuff

Moraine

Porphyritic

Pyroclastic Rock

Tuff
Tuff Breccia

Textural term applied to any fine-grained igneous rock whose constituents
are too small to be distinguished by the unaided eye.

Pyroclastic material under 2 mm in diameter.

Syn-depositional texture developed through the non-uniform cooling of a
volcanic flow. The outer margins of the flow cool more rapidly and are
subsequently incorporated into the remainder of the flow as solid
fragments from 2 mm to greater than 64 mm.

Pyroclastic material greater than 64 mm in diameter.

General classification of sediments derived from or deposited in glacial
lakes.

General adjective applied to minor intrusions such as sills and dikes which
have crystallized under conditions intermediate between plutonic and
extrusive.

Pyroclastic material between 2 mm and 64 mm.

Pyroclastic rock composed of roughly equal parts of lapilli and ash.
Unstratified sediments deposited directly by the actions of glacial ice.
Sediments typically include a mixture of clay, silt, sand, gravel, and
boulders.

Textural term applied to an igneous rock which contains some constituents
which are visible to the naked eye. The remainder of the constituents are
aphanitic.

Any primary rock composed of solid materially explosively or aerially
ejected from a volcanic vent.

Pyroclastic rock predominately composed of volcanic ash.

Pyroclastic rock composed of roughly equal parts blocks/bombs and lapilli
or ash.

1.6 Sources of Information

Geotechnical data used in the preparation of this report is presented in Appendix A and in the

following documents:

* NORCAL Geophysical Consultants, 2001, Borehole Geophysical Logging Survey,
Cofferdam and Fish Collection Facility, Howard Hanson Dam, King county, Green River,
Washington. Contract No. DACW67-99-M-0436.

e NORCAL Geophysical Consultants, 2000, Borehole Geophysical Logging Survey,
Cofferdam and Fish Collection Facility, Howard Hanson Dam, King county, Green River,
Washington. Contract No. DACW67-99-M-0436.

e Shannon & Wilson, Inc., 2002, 95% Draft Geotechnical Report, Howard Hanson Dam Fish
Bypass Facility, Excavation and Tunnel Rock Support Analyses and Recommendations,
Eagle Gorge, Washington. Contract No. DACW67-00-D-2002, Task Order Nos. 8, 9, and

11.

e Shannon & Wilson, Inc., 2000, Geotechnical Report: Cofferdam Rock Mass Study, Howard
Hanson Dam, Eagle Gorge, Washington, Contract No. DACW67-00-D-2002, Task Order

No. 2.

DACW67-03-R-0001

R0O004



e U.S. Army Corps of Engineers, 1963, Howard A. Hanson Dam Foundation Report, Rock
Fill Dam, Spillway and Outlet Works, Green River, Washington: Seattle District, Seattle,
Washington

1.7  Design Team

The Seattle District Corps of Engineers, in conjunction with Shannon & Wilson, Inc. and Inca
Engineers Inc., performed the design work for this contract. The project manager for this project
is Mike Padilla, Seattle District Corps of Engineers, phone number 206-764-6734. The senior
geologist for this contract is Richard Smith, Seattle District Corps of Engineers, phone number
206-764-3309.

1.8  Geotechnical Explorations

Between 1994 and 2003, United States Army Corps of Engineers personnel conducted a series of
exploration programs in support of the Howard Hanson Dam — Fish Passage Facility project.
These programs included field and laboratory based investigations. Field investigations included
geologic mapping of surface outcrops, drilling and logging of 41 core borings, borehole packer
and groundwater pumping tests, topographic and sediment bathymetry of the left abutment,
excavation of four shallow test pits, and borehole geophysics. Acoustic televiewer, optical
televiewer, caliper, temperature-fluid conductivity, heat-pulse flow meter, and sonic profile
surveys were the geophysical methods employed.

Laboratory investigations included petrographic analyses of thin sections and laboratory tests on
select rock core samples. Laboratory tests included unconfined compressive strength, splitting
tensile strength, and direct shear tests.

Borehole locations and logs are presented in the Drawings (plate GT2.2 and GT1.1 thru GT1.50,
respectively).

PART 2 — GENERAL SITE CONDITIONS

2.1 Location and Access

The Howard Hanson Dam (HHD) is located on the Green River, within the Green River
Watershed, approximately 35 miles southeast of Seattle, Washington. Access to the Green River
Watershed, and therefore the project site, is restricted. Information on arranging access to the
project site can be found in the contract Specifications, section 01005. A discussion of general
access requirements and availability of access roads is also included in section 01005 of the
contract Specifications. Information on widths and locations of access roads is included in the
contract Drawings. Directions to the site are included on the cover of the contract Drawings.

2.2 Geologic Background

The dam spans a narrow rock canyon located 5 miles inside the western Cascade margin. To the
east, the Cascade Range rises sharply to elevations over 7,000 feet. The Cascades in this part of
Washington are largely composed of a complex assemblage of lava flows, pyroclastic deposits,
and fluvial sedimentary deposits. Intrusive igneous rocks are present, but to a lesser extent than
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those mentioned above. Most of these rocks were deposited during the upper Eocene to Miocene
(10 to 40 million years ago) and were later uplifted during the Pliocene (5 million years ago) to
form the Cascade Range. This uplift was accompanied by Pliocene and Pleistocene (1 million
years ago) volcanism that formed the major Cascade volcanoes such as Mt. Rainier.

The ancestral Green River was tributary to the Cedar River drainage prior to the glaciation of the
Puget Sound Lowland. Before the last glacial event the river flowed out of the North Fork
Valley to the Cedar. During the Pleistocene, glacial ice extended eastward up into the alpine
valley headwaters. The ice and associated glacial deposits (moraine and glaciolacustrine)
diverted the proto-Green River from its North Fork Valley. The diverted river flowed on a
bedrock floor at elevation 1,000 feet in the river gorge. This gorge is presently buried north of
the dam site. The nearest (southwest) rim of the ancestral valley is located several hundred feet
northeast of the right abutment of HHD.

During subsequent interglacial periods, the Green River cut its channel approximately 150 feet
deeper resulting in over steepened side slopes and collapse of the eastern valley side. Several
episodes of deposition, erosion, and landsliding may have followed. The present gorge beneath
the dam was cut as a result of river blockage by the last massive slide off the northeast valley
wall. Today this landslide is a major landform forming part of the right abutment of HHD.

The present North Cascade Range was uplifted during the Pliocene by a series of complex folds
and faults. One such fault is the west-northwest trending Green River fault (also mapped as the
Lemolo fault) located approximately 1,500 feet north of the dam (Figure 1). Active during the
Miocene and/or Pliocene, the fault shows about 4,000 feet of right-lateral, oblique slip
displacement. The width of the fault zone is unknown, although between the area of the dam site
and the mountain front, the Green River preferentially follows the weak/fractured zone of this
fault trace. Several structural folds are present along the south side of the Green River fault. A
landslide at the right (north) abutment obscures the fault trace at the dam. The fault zone
probably contributed to the landslide based on the proximity of hydrothermally altered, weaker
rock comprising the fault zone. In this area of the Washington Cascades, most major faults strike
northwest and dip southwest. Although the strike of the Green River fault west of the dam site
reflects this trend, east of the dam site the Green River fault exhibits an east-west trend.

The project site is underlain by bedrock composed of a series of Tertiary age volcanic rocks.
Locally, these rocks are known as the Eagle Gorge Andesite, and regionally they correlate with
the Fifes Peak formation of early Miocene age. Geologic maps of the area suggest the dam site
lies within the western extent of a structural nose of an east-west trending, eastward plunging
syncline. The axis of the syncline generally trends parallel to the Green River fault. Regional
dip of the bedrock is roughly 45 to 50 degrees to the east.

2.3 Surface and Subsurface Materials

Both bedrock and unconsolidated materials are located on-site. Results from the geotechnical
explorations identified in Section 1.8 were used to characterize the properties of these materials.
The characteristics of these materials are outlined in the following section.
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2.3.1 Bedrock Materials

Bedrock within the project area is entirely igneous in origin and includes volcanic flows, shallow
intrusions, and pyroclastic deposits. A top-of-rock contour map is included as Figure 2 for
excavation estimation purposes. For the purposes of this project, three informal units have been
differentiated: andesite, pyroclastite, and basaltic andesite. A description of each unit and the
adopted rock properties are discussed below. Rock mass characterization is discussed in section
23.2.

1) Andesite. The Andesite unit accounts for approximately 70 percent of the bedrock
volume and is comprised of aphanitic and porphyritic flows and hypabyssal intrusions of
intermediate composition. The unit is largely unweathered, of moderate strength, moderately
hard to hard, dense, and light to dark grey to dark green. Autobreccia textures are commonly
(greater than 50% by volume) displayed within the unit. Discontinuities within the unit include
both primary and secondary features. Primary discontinuities are limited to occasional flow
banding which does not affect unit stability. Secondary discontinuities are limited to the
moderately abundant to abundant fractures. Fracture characteristics are discussed in the closing
paragraph of this section.

Adopted Rock Properties (Andesite)

Property Range Average (One Std Deviation)
Specific Gravity (Bulk Dry) 2.50 to0 2.60

Moist Unit Weight (pcf) 136.1 to 205.1

Unconfined Compressive Strength (psi) | 2,230 to 27,130 7,363 (4,260)

Shear Strength at 50 psi Normal (psi/phi) | 27/29 to 95/62 52(19)/45(10)

Tensile Strength (psi) 413 to 2,540 1,360 (807)

Poisson’s Ratio 0.0019 to 0.4325 0.2661 (0.0873)

pcf — pounds per cubic foot
phi — internal angle of friction
psi — pounds per square inch

2) Pyroclastite. The bedrock component attributable to the Pyroclastite unit is roughly 19
percent of the volume. The unit is comprised of basaltic andesite to andesite pyroclastic deposits
(tuffs, lapilli tuffs, and tuff breccias). Deposits are light gray to dark gray to buff, soft to
moderately hard, and of low to moderate strength. Weathering has strongly impacted surface
outcrops but has had little impact on subsurface rocks. The pervasive alteration present within
the unit can be inferred as the reason for the unit’s rapid deterioration upon exposure to the
atmosphere. Discontinuities within the unit include primary depositional features and secondary
structures. Primary features do not affect the unit’s stability. Secondary fractures within the
Pyroclastite unit share the same characteristics as the other units but are more difficult to discern
due to the nature of the unit. Fracture characteristics are discussed in the closing paragraph of
this section.

Adopted Rock Properties (Pyroclastite)

Property Range Average (One Std Deviation)
Specific Gravity (Bulk Dry) 2.25t02.35
Moist Unit Weight (pcf) not available
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Unconfined Compressive Strength (psi) not available

Shear Strength at 50 psi Normal (psi/phi) not available

Tensile Strength (psi) not available

pctf — pounds per cubic foot
phi — internal angle of friction
psi— pounds per square inch

3) Basaltic Andesite. The Basaltic Andesite unit, the youngest bedrock unit in the project
area, makes up approximately 11 percent of the bedrock volume. Occurrences of the unit are in
the form of dikes, sills, and thin flows. Rocks within the unit are dark gray to black, of moderate
to high strength, moderately hard to hard, dense, and blocky. Weathering is minimal and
alteration is minimal to moderate. Discontinuities are limited to the abundant secondary
fractures. Fracture characteristics are discussed in the closing paragraph of this section.

Adopted Rock Properties (Basaltic Andesite)

Property Range Average (One Std Deviation)
Specific Gravity (Bulk Dry) 2.60 to 2.65

Moist Unit Weight (pcf) 159.2 10 170.4

Unconfined Compressive Strength (psi) | 4,730 to 10,390 8,140 (3,003)

Shear Strength at 50 psi Normal (psi/phi) | 31/31 31/31

Tensile Strength (psi) not available

pcf — pounds per cubic foot
phi — internal angle of friction
psi — pounds per square inch

Secondary structures within all three bedrock units share common characteristics. Fracture
spacing ranges from tenths of inches to several feet. Fracture aperture ranges from less than 0.1
mm to greater than 5.0 mm with some fractures healed or partially healed with calcite. Chlorite,
calcite, and pyrite are the three most common fracture coatings. Slickenside fractures have been
identified in all three units but are most common within the Basaltic Andesite unit.

2.3.2 Rock Mass Classification and Slope Stability

The following section addresses the anticipated excavation rock slope stability and the
parameters used in anticipating slope stability.

2.3.2.1 Discontinuities — Orientation and Condition

Throughout the course of the exploration programs identified in section 1.8, data has been
collected regarding the frequency, orientation, and condition of discontinuities in the rock mass.

Orientations of discontinuities were measured in core borings using geophysical logging
techniques (optical and acoustic borehole televiewers) and along surface outcrops and drill core
using conventional mapping and logging techniques. To assess the uniformity of joint
orientations, approximately 1,200 discontinuities were analyzed using stereonets following the
recommendations by Call, et al. Although a broad spectrum of discontinuity orientations were
observed, only statistically significant clusterings of data points were selected as preferred joint
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orientations. The selected preferred joint orientations are listed here and the mean pole
orientations are shown in Figure 3.

Approximate Preferred Orientations of Discontinuities

Joint Set Designation Dip Direction (degrees) Dip (degrees)
J1 215 90
J2 135 45
J3 75 50
J4 10 25
J5 240 53
J6 295 55
J7 155 20

2.3.2.2 Rock Mass Ratings

Three rock mass classification methods were used to determine the overall quality of the rock
mass for engineering purposes. The methods used were the Rock Quality Designation (RQD),
Rock Mass Rating (RMR), and Tunnel Quality Index (Q-system) methods. Each of these
methods is discussed in the following sections.

1) RQD. The RQD method is expressed as a ratio of the sum of intact core pieces greater
than four inches in length to the total length of the core run. This is a quick and easy way to
quantify the frequency and intensity of discontinuities within a rock mass and is used as a
parameter in the other classification methods discussed here. Bedrock within the project area has
an average RQD of 74.08%. Average RQD by unit is as follows: Andesite — 86.17%,
Pyroclastite — 83.63%, Basaltic Andesite — 55.08%.

RQD Values
RQD (%) <25 25<50 50<75 75<90 90 <100
Rock Very Poor Poor Fair Good Excellent
Quality

2) RMR. The RMR system was proposed by Bieniawski (1973) and initially used for
tunneling conditions. The RMR system considers six parameters:

Uniaxial compressive strength of the intact rock
RQD

Spacing of discontinuities

Condition of discontinuities

Ground water conditions

Orientation of discontinuities

The above parameters are dependent on the rock mass condition and quality. The last two
parameters, however, are also dependent on the location and orientation of the proposed structure
with respect to depth of the groundwater table and the orientation of the discontinuities. For this
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report, ‘completely dry’ groundwater conditions and ‘very favorable’ joint orientations have
been assumed. There are five rock mass classes, ranging from class I for ‘very good rock’ (RMR
of 81 to 100) to class V for ‘very poor rock’ (RMR less than 20). The average RMR for bedrock
at the project site is 65.92. By unit, the average RMR are 68.99 for the Andesite, 67.42 for the
Pyroclastite, and 60.36 for the Basaltic Andesite. For all units, the minimum RMR is 39.69 and
the maximum RMR is 83.84.

Rock Mass Rating Values
Rating 100 - 81 80 - 61 60 - 41 40 - 21 <20
Class No. 1 11 1T v v
Description | Very good | Good rock Fair rock Poor rock Very poor
rock rock

3) Q-System. The Q-system was proposed by Barton, Lien, and Lunde (1974) and was
developed specifically for tunnel support systems, but has been expanded for other rock
excavation applications. The Q-system uses the following equation:

Q = (RQD/Jy) * (J:1da) * (Jw/SRF)
where RQD - Rock Quality Designation
Jn - Joint set number dependent on the number of discontinuity sets
Jr - Joint roughness number dependent on roughness of the most unfavorable
discontinuity
Ja - Joint alteration number dependent on the degree of alteration or filling along
the weakest discontinuity

Jw - Joint water reduction number dependent on water flow
SRF - Stress reduction factor. '

Within the Q-system, rock mass quality is divided into nine classes ranging from “exceptionally
poor” to “exceptionally good”. Modified Q* system was used for this project. Modified Q*
does not consider J,, or SRF, as these two factors can vary significantly depending on the type,
size and location of the structure. Q values for bedrock within the project area averaged 84.12
with a data range between 0.22 and 533.33. The Andesite unit averaged the highest Q value with
an average of 84.87. The Pyroclastite and Basaltic Andesite units averaged Q values of 76.84
and 11.67, respectively.

Q-System Values

Rating Description
0.001-0.01 Exceptionally Poor
0.01-0.1 Extremely Poor
0.1-1 Very Poor

1-6 Poor

6-10 Fair

10-60 Good

60-100 Very Good
100-600 Extremely Good
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| 600-1000 | Exceptionally Good ]

The three rock mass classifications were conducted for each exploratory borings core run. Rock
mass ratings were developed from boring log, core photograph, and geophysical data. These
ratings, and associated rock classes and descriptions, are presented in Appendix A.

2.3.2.3 Excavation Slope Stability (Rock Block Stability)

During construction of the excavation, discrete rock blocks with dimensions that are much less
than the height of the slope will daylight in the slope. The stability of these blocks and the
necessity for the installation of rock reinforcement were evaluated by performing both kinematic
and limiting equilibrium analyses. Kinematic analyses were performed to evaluate whether the
potential rock blocks will fall out of the slope due only to geometry and the limiting equilibrium
analyses were conducted to evaluate the stability of the rock blocks and estimate rock
reinforcement requirements. Modes of potential rock slope instability, results of the kinematic
analyses, and results of the limiting equilibrium analyses are discussed here.

1) Modes of Rock Slope Instability. The typical modes of rock slope instability are
described below.

a) Circular Failures. Circular failures occur in highly weathered, altered, or fractured
rock masses. In this failure mode, the rock mass behaves as a soil and shear planes do
not follow a single discrete structure or combination of discrete structures.

b) Plane Shear Failures. Plane shear failures consist of a block of rock sliding on a
single discontinuity, such as a joint, bedding plane, geologic contact, or fault dipping into
the excavation. The stability of the slope is dependent upon the following: (i) the
orientation of the discontinuity with respect to that of the excavation, (ii) the shear
strength of the discontinuity, (iii) the weight of the block, and (iv) the pressure due to
water on the base of the block or in joints that could form tension cracks behind the rock
face.

¢) Simple Wedge Failures. A simple wedge failure consists of a block of rock sliding on
two discontinuities that intersect such that the intersection of the discontinuities plunges
into the excavation. The stability of the slope is dependent upon the same factors that
determine stability for the plane shear type failure.

d) Toppling Failures. Blocks of rocks that are formed by vertical or high angle
discontinuities, such as joints that dip into the slope form toppling failures. Toppling can
also occur where overhangs are created by poor blasting practice or the disintegration of
weak, non-durable rock at the toe of the slope.

Possible modes of failure at the project site are plane shear, simple wedge and toppling. Circular
failure within the rock excavation is unlikely.

2) Kinematic Analyses. The results of the kinematic analyses are listed in the table below
and indicate the following:

a) For the north slope, the principal failure modes would likely consist of toppling and
wedge failure.
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b) For the west and south slopes, all modes of failure are possible.
¢) For the intake channel slopes, the most likely failures would be plane shear and wedge
failures.

Potential Slope Stability Failures Based on Kinematic Analyses

Slope Face Slope Orientation Permissible | Joint Sets | Factor of Safety
Dip Direction | Slope Angle Failure (dry conditions)
(degrees) (degrees) Mechanisms
North 203 85 Toppling 1 --
Wedge 2 &J5 1.51
Wedge J7& 15 2.41
West 135 85 Toppling J6 -
Plane Shear 2 0.84
Wedge 12 & 13 0.96
Wedge J7&173 2.37
South 23 85 Toppling J1 --
Plane Shear J4 1.80
Wedge J6 &J3 2.83
Intake 0 85 Plane Shear J4 1.80
Channel Wedge J6 & J3 2.83

These potential modes of failure are based on the preferred joint orientations discussed in section
2.3.2.1 of this document.

3) Limiting Equilibrium Analysis. Based on the predominant joint orientations, a limiting
equilibrium analysis was conducted for each of the potential failure mechanisms identified in
item number 2 of this section. In general, when the expected water condition in the slope is not
known, rock wedges and plane shear failure surfaces with a dry factor of safety equal to
approximately 2.0 will remain stable even under the most severe groundwater pressure
conditions (Hoek and Bray, 1980). Wedges and plane shear failure surfaces with factors of
safety of less than 2.0 are potentially unstable, and rock wedges with factors of safety less than
1.0 for assumed dry conditions would be unstable under even the most favorable groundwater
conditions.

Rock blocks in either the wedge or plane shear failure modes with computed factors of safety
less than 2.0 are likely to occur in all excavation slopes. In addition, the west slope may contain
rock blocks in orientations that have computed factors of safety equal to or less than 1.0. This
indicates that for the west slope, rock blocks could be expected to be unstable, even if there were
no water pressure in joints that bound the rock blocks.

2.3.3 Unconsolidated Materials

Unconsolidated materials within the project area are limited to the slope above the existing
access road and in the area of the contract wastewater recycling setup and include both fill and
native materials. The fill consists of randomly placed silty, sandy, gravels (GP-GM). Native
materials are moderately dense silty, sandy gravels (GP-GM) and soft to medium stiff clayey
silts (ML). Figure 4 shows the location of excavated test pits and figure 5 shows the test pit logs.
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Standard penetration test (SPT) blow counts for all unconsolidated materials averaged 7.8 blows
per foot. The minimum and maximum SPT blow counts per foot are 6.5 and 10.5, respectively.

Adopted Unconsolidated Materials Properties

Type Classification Unit Weight (dry) Shear Strength (¢, c)’
Fill Materials GP-GM 125 1b/ft3 35°,0

Native Materials GP-GM 133 1b/ft3 37°,0

Native Materials ML 100 1b/ft3 27°, 100

" estimated values based on material classification
¢ — internal angle of friction (phi)
¢ — cohesion (in pounds per square foot)

2.4  Hydrogeologic Conditions

Groundwater within the project area primarily originates from the south slope and flows towards
the north. The dam reservoir makes little impact on the area groundwater volume or flow
direction. Groundwater is located within the relatively impervious bedrock and flow is therefore
largely controlled by discontinuities. Permeability within the rock depends on the spacing,
orientation, width, filling, and interconnectivity of these discontinuities. Packer tests were
conducted to measure the hydraulic conductivity of discrete zones within boreholes. Long-term
pumping tests were conducted to measure bulk hydraulic conductivity of the rock mass.

1) Packer Testing. Upon completion of exploration boreholes, each borehole was
hydraulically pressure tested. Each pressure test consisted of two phases. The first phase
consisted of a flow test that was immediately followed by a duration test — the second phase.
Results of the pressure tests were used in estimating the bedrock hydraulic conductivity. Testing
was performed using a double packer assembly separated by 20 feet, a water pressure gauge and
a flow meter. The lower-most zone for each boring was tested with a single packer assembly.
Calculated values of hydraulic conductivity varied considerably and included a number of
horizons with artesian conditions. Hydraulic conductivity calculations followed the procedures
outlined on page 259 of the Bureau of Reclamation’s Ground Water Manual. The hydraulic
conductivity for zones without artesian conditions ranged from 0.001 ft/day to 9.80 ft/day with
an average hydraulic conductivity of 0.74 ft/day.

2) Pumping Tests. Two pumping tests, on separate wells, were conducted to determine bulk
bedrock hydraulic conductivity. One pumping test was conducted over a 48-hour period and the
other over a 72-hour period. Prior to each pumping test, a step test was conducted to determine
the optimum pumping rate. Test wells were then pumped for 48/72 hours with a 48/72 hours
recovery test. The pumping well and selected available open boreholes were monitored for
every segment of the tests. Test results were analyzed using the Neuman (1975) unconfined
method and the Cooper-Jacob (1946) method to determine the hydraulic conductivity (ft/day) for
the rock mass between the pumped well and observation wells. Based on the methods of
Neuman, the average rock mass hydraulic conductivity is 1.87 ft/day. Based on the Cooper-
Jacob methods, the average rock mass hydraulic conductivity is 1.80 ft/day.
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Average hydraulic conductivity values for both the packer testing and the pumping tests are on
the same order of magnitude indicating that at the scale of the distance between boreholes, the

fracture connectivity may approximate a porous medium.

Artesian conditions have been encountered within the project area during geotechnical
explorations. Artesian conditions are encountered over discrete intervals and are typically
relieved by further drilling. The majority of the artesian conditions encountered have been
between the 1,070 ft. and 1,130 ft. elevations. Discrete zones of moderately pressurized

groundwater can be expected during the excavation process.

PART 3 — GEOTECHNICAL BASELINE AND CONSTRUCTION CONSIDERATIONS

3.1 Geotechnical Baseline

The following section summarizes the geotechnical baseline properties identified in Part 2 of this

document.

Summary — Geotechnical Baseline Properties
Property Andesite Pyro- Basaltic | GP-GM | GP-GM ML

clastite | Andesite - Fill - Native | - Native
Specific Gravity 2.55 2.30' 2.63' -- - -
(bulk dry)
Weight (dry, pcf) -- -- -- 125.0 133.0 100.0
Weight 170.6 - 164.8' - - -
moist, pcf)

Unconfined 7,363 - 8,140’ - - -
Compressive
Strength (psi)
Shear Strength at 52/45' -- 31/31" - -- --
50 psi (psi/phi)
Shear Strength -- -- - 35°/0* 37°/0° | 27°/100°
(phi/c)
Tensile Strength 1,360 -- -- -- -- --
(psi)
Poisson’s Ratio 0.266' -- -- -- -- --
RQD (%) 86.17" 83.63' 55.08' n/a n/a n/a
RMR 68.99' 67.42° 60.36' n/a n/a n/a
Q 84.87" 76.84' 11.67' n/a n/a n/a
Hydraulic <2 <2 <2 -- -- --
Conductivity
(ft/day)

! Average values — actual values my vary as much as 20 percent

? Estimated values based on material classification

pcf — pounds per cubic foot

phi — internal angle of friction

psi — pounds per square inch

DACW67-03-R-0001 R0O004



¢ — cohesion (in pounds per square foot)

3.2 Construction Considerations

This section addresses some of the construction considerations affected by the geotechnical
properties identified in Part 2 and Section 3.1 of this document. This includes only a very
limited number of considerations and should not be viewed as the extent of potential
considerations.

3.2.1 Rock Mass Reinforcement

Based on the nature of the bedrock in the area of excavation and the presence of existing critical
structures, a number of soil and rock mass reinforcement measures are required. These are
briefly discussed here and in detail in the contract Drawings and Specifications.

1) Scaling. Rock scaling will be conducted immediately following excavation of a given
area. Scaling will remove any loose, hanging, or potentially dangerous rock that may create a
dangerous environment. Due to the nearly random orientation of fractures within the rock mass,
scaling is a particularly important, and perhaps difficult, step in the rock mass reinforcement.
Where encountered, rocks of the Pyroclastite unit degrade very rapidly upon exposure and
increase the difficulty in preparing a suitable rock surface, both for engineered slopes and
foundation preparation.

2) Rock Anchors. Tensioned and grouted rock anchors will be used during construction to
anchor the permanent soldier pile, tie down the cofferdam structure, and support the left
abutment cofferdam slope. Information regarding anchor materials, location, installation
methods and tolerances, and stressing is included in the contract Drawings and section 02490 of
the Specifications.

3) Rock Bolts. Untensioned rock bolts will be used in the excavation rock slope support.
Based on the results of the Watertightness Test, rock bolts may or may not be required to be
grouted. The government estimates that 40% of the rock bolt borings will require grouting and
redrilling prior to the installation of the rock bolts. Requirements regarding the specifications for
the materials, locations, and installation methods and tolerances are included in the contract
Drawings and section 02491 of the Specifications.

4) Shotcrete. Shotcrete will be used as a slope stability measure on soil and rock slopes.
The required materials, preparation and placement methods, and curing and testing requirements
are outlined in section 03371 of the contract Specifications.

5) Welded Wire Fabric. Welded wire fabric will be used as a slope stability measure on
those slopes that will be removed during a later contract.

6) Weep Holes. Weep holes will be used to mitigate pore water pressures in the excavation
slopes. Section 02491 of the contract Specifications provides details on the location, orientation
and tolerances required.

3.2.2 Existing Rock Mass Reinforcement

Rock mass reinforcement measures, primarily rock bolts, are present in areas to be excavated.
The vast majority of the rock bolts encountered will be between the 1,070 and 1,140 foot
elevations, as represented in figures 6 and 7.
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3.2.3 Dewatering

The dewatering system outlined in the contract Drawings and Specifications was designed to
serve a threefold purpose: 1) keep the excavation dry for excavation and construction, 2) reduce
the hydrostatic pressure on rock discontinuities intersecting excavation slopes, and 3) reduce
uplift pressures under the cofferdam.

Estimated flows into the excavation have been calculated from the hydraulic conductivity values
calculated from the packer and pumping tests. These flows may be anywhere from 80-2,800
gallons per minute (gpm). An analysis of data collected from the pumping tests indicates that
water is moving from the south towards the dam. Contributions of water from the reservoir itself
were relatively insignificant during pumping tests.

The dewatering system is conservatively designed in that it is designed to stop flows into the
excavation assuming a flow rate of 2,800 gpm. Eight deep dewatering wells can each
accommodate up to 300 gpm (for a total of 2,400 gpm), and the 10 relief wells can accommodate
an additional 400 gpm. The proposed grouting program adjacent to the cofferdam and existing
intake tower will further reduce seepage flow into the excavation from the reservoir.

Specifications regarding the construction of water wells and relief wells are presented in the
contract Drawings and Specifications, sections 02521a and 02525a, respectively.

3.2.4 Grouting

Grouting is an integral part of the contract. Grouting will reduce seepage into the excavation and
will enhance the stability of the left abutment, intake structure foundation, and cofferdam
foundation. Details regarding the grouting materials and methods can be found in the contract
Drawings and Specifications, section 02251a.

Based on original dam construction grouting activities, average rock grout takes for the
construction foundation and left abutment were 0.1 and 0.2 sacks of Portland cement (94 Ibs.)
per linear foot, respectively. Grout takes are based on an assumed borehole outside diameter of
four inches. Cement to water content within the original grout varied from 4:1 to 1:1 depending
on the results of borehole water pressure tests. Rock grout takes encountered during the
execution of this contract are expected to be consistent with the above grout takes.
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HOWARD HANSON DAM
COFFERDAM FOUNDATION AND EXCAVATION CONTRACT
- FISH PASSAGE FACILITY, ADDITIONAL WATER STORAGE PROJECT

GEOTECHNICAL BASELINE REPORT - APPENDIX A

This appendix contains much of the geotechnical data collected during the explorations
mentioned in section 1.8 of the Geotechnical Baseline Report. Some of the geotechnical data
associated with the 2003 exploration program has not yet been incorporated into this appendix.
The data is presented in the following tables:

Table Al Unconfined Compressive Strength Test Results

Table A2 Direct Shear Test Results

Table A3 Splitting Tensile Strength Results

Table A4 Compression (P) and Shear (S) Wave Velocities and Poisson’s Ratio

Table A5 Joint Condition Data

Table A6 Rock Mass Ratings

Table A7 Packer Test Hydraulic Conductivity Calculations

Table A8 Pumping Test Hydraulic Conductivity Averages

Tables A1 through A3 provide data obtained through laboratory testing of selected rock core
samples. Consult the references in section 1.4 of the Geotechnical Baseline Report for
information on the laboratory procedures involved.

Table A4 displays full waveform sonic geophysical data collected during borehole geophysical
surveys. Measured compressional (P) and shear (S) wave velocities were selected at four foot
intervals within each borehole and were used in the calculation of Poisson’s Ratio (v) as follows.

v=(V, - 2V3) / 2(V,2 - V)

Where V}, and V; equal the compressional and shear wave velocities, respectively, in feet per
second.

Tables A5 through A8 provide field based observations regarding rock mass competency and
project area hydrogeology. This data is discussed in parts 2 and 3 of the Geotechnical Baseline
Report.
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TABLE A1 - Unconfined Compressive Strength Test Results

Boring Depth (ft bgs) Rock Moist Unit | Unconfined | Young's
ID from to Type Weight | Compressive | Modulus
(pcf) Strength (psi) (ksi)
94-DD-80 139.3 - Andesite 150.8 5410 -
94-DD-81 175.2 - Andesite 162.6 8790 -
94-DD-81 187.5 - Andesite 165.1 9170 -
94-DD-85 6.5 6.8 Andesite - 3670* 670
94-DD-85 13.6 13.9 Andesite - 4630 2110
94-DD-85 15 15.4 Andesite - 8740 -
94-DD-85 19 194 Andesite - 27130 -
94-DD-85 247 25 Andesite - 12440 3260
94-DD-85 25 253 Andesite - 12060 3420
94-DD-86 24 24.7 Andesite - 6830 -
94-DD-86 39.3 40 Andesite - 7870 -
99-DD-201 49.6 52 Andesite - 6391 214
99-DD-201 83.5 85.8 Andesite - 4743 132
99-DD-201 114.2 115.5 Andesite - 3542 167
99-DD-201 164.3 165.7 Andesite - 11721 563
99-DD-203 142.2 144 Andesite - 3021 127
99-DD-203  155.6 157.3 Andesite - 5829 261
99-DD-203  173.3 174.9 Andesite - 8838 357
99-DD-204 141.7 143.6 Andesite - 4369 245
99-DD-204 147.6 148.6 Andesite - 6104 300
99-DD-204 152 152.9 Andesite - 8326 435
99-DD-204 158 159.5 Andesite - 10560 406
99-DD-204 169.9 171.6 Andesite - 3995 233
99-DD-204 178.3 179.9 Andesite - 8576 327
99-DD-204 181.7 183.2 Andesite - 12170 561
99-DD-204 185.5 186.9 Andesite - 13107 625
99-DD-205 162.95 163.44 Andesite - 7910 -
99-DD-205 163.45 163.9 Andesite - 7426 -
99-DD-205 163.9 164.35 Andesite - 5452 -
99-DD-205 166 166.45 Andesite - 9415 -
99-DD-205 171.95 172.45 Andesite - 6893 -
99-DD-205 172.45 172.9 Andesite - 5670 -
00-DD-207 29.8 29.1 Andesite 146.5 3070 -
00-DD-207  40.6 41.2 Andesite 145.9 6810 -
00-DD-207  75.7 76.5 Andesite 154 11170 -
00-DD-207 91.75 92.7 Andesite 166.9 5390 -
00-DD-209 7.8 8.6 Andesite 155.4 7310 -
99-DD-209  30.8 314 Andesite 136.1 4830 -
99-DD-209 59 59.8 Andesite 173.3 9730 -
99-DD-209 85.75 86.4 Andesite 148.3 2230 -
99-DD-209 100 100.5 Andesite 147.6 4280 -
01-DD-222 61.33 62.01 Andesite 155.9 20360 -
01-DD-223 15.6 16.7 Andesite 154 5710 -
01-DD-223  48.7 495 Andesite 160.3 6130 -
01-DD-223  70.5 71 Andesite 148.8 4580 -
01-DD-223 107.3 108.6 Andesite 138 3170 -
01-DD-224  120.9 121.5 Basaltic Andesite 168.7 9300 -
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Boring Depth (ft bgs) Rock Moist Unit | Unconfined | Young's
ID from to Type Weight | Compressive | Modulus
(pcf) Strength (psi) (ksi)
01-DD-224 1354 136.5  Basaltic Andesite 159.2 4730 -
01-DD-226 394 40.1 Andesite 142.7 3750 -
01-DD-226  58.9 59.5 Andesite 147 4720 -
01-DD-226  82.25 83 Andesite 153.2 7630 -
01-DD-227 105 105.5 Andesite 148.5 6120 -
01-DD-227 119.5 120.3 Andesite 150.1 7110 -
01-DD-227 129.3 129.8 Andesite 145.4 3840 -
01-DD-227 142.6 143.3 Andesite 147.4 6370 -
01-DD-228 115.1 116.6 Andesite 205.1 2730 -
01-DD-228 128.8 129.8 Andesite 167.7 5020 -
01-DD-228 142 142.9 Andesite 158.8 7220 -
01-DD-230 415 42 Andesite 157.4 3160 -
01-DD-230 100 100.5  Basaltic Andesite 170.4 10390 -
Notes:

*Specimen had hairline crack before test.
bgs - below ground surface

Unconfined Compressive Strength corrected in accordance with
ASTM D-2938 for cores with a length to diameter ratio of less than 2.

Boring 94-DD-80 is not located on any of the drawings or figures and is located
at WA State coordinates 1763725.70 E and 102238.22 N.
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TABLE A2 - Direct Shear Test Results

Borehole Interval (ft bgs) Bedrock Material Normal Shear Friction
from | to Stress (psi) | Stress (psi) | Angle (phi)

99-DD-205 153.3 154 Andesite 50 66 52.64
99-DD-205 153.3 154 Andesite 100 100 44.89
99-DD-205 153.3 154 Andesite 150 178 49.82
99-DD-205 179.5 180 Andesite 50 46 42.8

99-DD-205 179.5 180 Andesite 100 84 39.86
99-DD-205 179.5 180 Andesite 150 111 36.48
99-DD-205 183.5 184 Andesite 50 44 41.54
99-DD-205 1835 184 Andesite 100 79 38.17
99-DD-205 183.5 184 Andesite 150 107 35.6

99-DD-205 184.5 185.5 Andesite 50 95 62.14
99-DD-205 184.5 185.5 Andesite 100 146 55.55
99-DD-205 184.5 185.5 Andesite 150 180 50.13
00-DD-209 172.5 173 Andesite 50 50 45.23
00-DD-209 1725 173 Andesite 100 84 40.16
00-DD-209 1725 173 Andesite 150 115 37.5

00-DD-209 161.5 - Andesite 50 53 46.61
00-DD-209 161.5 - Andesite 100 76 37.27
00-DD-209 161.5 - Andesite 150 98 33.16
01-DD-223 494 50.3 Andesite 15 31 64.18
01-DD-223 49.4 50.3 Andesite 50 73 55.59
01-DD-223 494 50.3 Andesite 150 167 48.07
01-DD-222 21.4 223 Andesite 15 12 38.66
01-DD-222 21.4 223 Andesite 50 27 28.37
01-DD-222 21.4 223 Andesite 150 69 24.7

01-DD-222 47 48 Andesite 15 23 56.89
01-DD-222 47 48 Andesite 50 47 43.23
01-DD-222 47 48 Andesite 150 125 39.81
01-DD-226  21.15 21.5 Andesite 15 10 33.69
01-DD-226  21.15 21.5 Andesite 50 40 38.66
01-DD-226  21.15 215 Andesite 150 145 44.03
01-DD-228 142 142.9 Andesite 15 9 30.96
01-DD-228 142 142.9 Andesite 50 35 34.99
01-DD-228 142 142.9 Andesite 150 79 27.77
01-DD-224 1354 136.5  Basaltic Andesite 15 9 30.96
01-DD-224 135.4 136.5  Basaltic Andesite 50 31 31.8

01-DD-224 1354 136.5 Basaltic Andesite 150 79 27.77
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TABLE A3 - Splitting Tensile Strength Test Results

Borehole Interval (ft bgs) Bedrock Tensile
from | to Material Strength (psi)
94-DD-85* 10.1 10.5 Andesite 500
94-DD-85 10.5 10.8 Andesite 440
94-DD-85* 11.7 12 Andesite 110
99-DD-201 144 145.8 Andesite 2438
99-DD-201 154 155.6 Andesite 2540
99-DD-201 169.2 171 Andesite 2538
99-DD-201 187.2 188.7 Andesite 933
99-DD-203 137 138 Andesite 413
99-DD-203 142.2 144 Andesite 741
99-DD-203 155.6 157.3 Andesite 755
99-DD-203 173.3 174.9 Andesite 1059
99-DD-204 118.3 179.9 Andesite 993
99-DD-204 141.7 143.6 Andesite 641
99-DD-204 152 152.9 Andesite 2008
99-DD-204 158 159.5 Andesite 1358
99-DD-204 169.9 171.6 Andesite 1056
99-DD-204 185.5 186.9 Andesite 2476

*Specimen had a hyperbolic open seam before test.
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TABLE A4 - Compresional (P) and Shear (S) Wave Velocities and Poisson’s Ratio

Borehole Depth Bedrock P-wave S-wave Poisson's Ratio
(ft bgs) Material Vp (ft/s) Vs (ft/s)

99-DD-201 96 Andesite 11400 6500 0.2591
99-DD-201 100 Andesite 11100 6500 0.2391
99-DD-201 104 Andesite 12800 6100 0.3531
99-DD-201 108 Andesite 14200 5900 0.3957
99-DD-201 112 Andesite 13250 6850 0.3176
99-DD-201 124 Andesite 12800 5950 0.3622
99-DD-201 128 Andesite 13500 6050 0.3743
99-DD-201 132 Andesite 12750 7100 0.2753
99-DD-201 136 Andesite 14250 7900 0.2781
99-DD-201 140 Andesite 17250 8500 0.3397
99-DD-201 144 Andesite 16600 7300 0.3801
99-DD-201 148 Andesite 15400 6800 0.3789
99-DD-201 152 Andesite 17600 8550 0.3456
99-DD-201 156 Andesite 16600 9400 0.264

99-DD-201 160 Andesite 16250 8250 0.3264
99-DD-201 164 Andesite 15600 7600 0.3444
99-DD-201 168 Andesite 14600 7500 0.3208
99-DD-201 172 Andesite 11500 7150 0.1849
99-DD-201 176 Andesite 12100 7100 0.2374
99-DD-201 180 Andesite 12850 7900 0.1962
99-DD-201 184 Andesite 12250 7850 0.1516
99-DD-204 68 Andesite 9900 5400 0.2882
99-DD-204 72 Andesite 10400 5750 0.2799
99-DD-204 76 Andesite 10600 5750 0.2915
99-DD-204 80 Andesite 10700 7000 0.1259
99-DD-204 84 Andesite 13250 7900 0.2242
99-DD-204 88 Andesite 17150 9500 0.2787
99-DD-204 92 Andesite 13400 7900 0.2336
99-DD-204 108 Andesite 9800 6700 0.0612
99-DD-204 124 Andesite 14700 7400 0.3303
99-DD-204 128 Andesite 16400 8100 0.3387
99-DD-204 132 Andesite 17200 8750 0.3254
99-DD-204 136 Andesite 15600 5500 0.429

99-DD-204 140 Andesite 9700 6400 0.1145
99-DD-204 148 Andesite 12900 7750 0.2176
99-DD-204 152 Andesite 14500 8350 0.2519
99-DD-204 156 Andesite 14300 7500 0.3103
99-DD-204 160 Andesite 14250 9200 0.1426
99-DD-204 164 Andesite 15100 9750 0.1425
99-DD-204 168 Andesite 13850 7500 0.2925
99-DD-204 172 Andesite 14500 8350 0.2519
99-DD-204 176 Andesite 14900 8300 0.275

99-DD-204 180 Andesite 14950 8900 0.2255
99-DD-204 184 Andesite 14000 8100 0.2484
99-DD-204 188 Andesite 12200 6300 0.3182
99-DD-204 192 Andesite 12100 6450 0.3015
99-DD-204 196 Andesite 13350 7600 0.2603
99-DD-205 16 Andesite 10200 5150 0.3289
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Borehole Depth Bedrock P-wave S-wave Poisson's Ratio
(ft bgs) Material Vp (ft/s) Vs (ft/s)

99-DD-205 20 Andesite 9500 5100 0.2976
99-DD-205 24 Andesite 9950 5050 0.3265
99-DD-205 28 Andesite 11000 7450 0.0763
99-DD-205 36 Andesite 13400 7850 0.2387
99-DD-205 40 Andesite 13300 6050 0.3695
99-DD-205 44 Andesite 13400 7500 0.2719
99-DD-205 52 Andesite 12750 7800 0.201
99-DD-205 60 Andesite 11200 7600 0.0733
99-DD-205 64 Andesite 12200 7350 0.2151
99-DD-205 72 Andesite 11000 7450 0.0763
99-DD-205 76 Andesite 11300 6950 0.1958
99-DD-205 80 Andesite 11050 6850 0.1879
99-DD-205 88 Andesite 12500 6500 0.3147
99-DD-205 92 Andesite 13300 7800 0.2379
99-DD-205 96 Andesite 12250 7200 0.2361
99-DD-205 100 Andesite 11800 7100 0.2163
99-DD-205 104 Andesite 12400 7200 0.2457
99-DD-205 108 Andesite 14200 6500 0.3675
99-DD-205 112 Andesite 12700 6100 0.3501
99-DD-205 116 Andesite 11150 5650 0.3273
99-DD-205 120 Andesite 11300 5800 0.3212
99-DD-205 128 Andesite 10100 6500 0.1465
99-DD-205 132 Andesite 10700 6600 0.1929
99-DD-205 136 Andesite 11100 6900 0.1851
99-DD-205 140 Andesite 11250 6950 0.1914
99-DD-205 144 Andesite 11250 6850 0.2054
99-DD-205 148 Andesite 11100 6750 0.2066
99-DD-205 152 Andesite 10950 6800 0.1861
99-DD-205 156 Andesite 11550 6650 0.2521
99-DD-205 160 Andesite 10900 7700 0.0019
99-DD-205 168 Andesite 11650 7000 0.2175
99-DD-205 172 Andesite 12050 7350 0.2038
99-DD-205 176 Andesite 11700 7800 0.1
99-DD-205 184 Andesite 10750 6500 0.2118
00-DD-209 12 Andesite 10050 5450 0.2917
00-DD-209 16 Andesite 10000 5450 0.2887
00-DD-209 20 Andesite 10200 5500 0.295
00-DD-209 24 Andesite 10150 5500 0.2922
00-DD-209 28 Andesite 10050 5500 0.2862
00-DD-209 32 Andesite 9900 5450 0.2826
00-DD-209 36 Andesite 10000 5750 0.253
00-DD-209 40 Andesite 9650 5650 0.2392
00-DD-209 44 Andesite 10300 6750 0.1236
00-DD-209 56 Andesite 14500 8150 0.2691
00-DD-209 60 Andesite 14250 7700 0.2938
00-DD-209 64 Andesite 14500 5000 0.4325
00-DD-209 68 Andesite 14450 5700 0.4079
00-DD-209 72 Andesite 13600 5800 0.3888
00-DD-209 76 Andesite 12800 6200 0.3467
00-DD-209 80 Andesite 12000 6000 0.3333
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Borehole Depth Bedrock P-wave S-wave Poisson's Ratio
(ft bgs) Material Vp (ft/s) Vs (ft/s)

00-DD-209 84 Andesite 12350 5950 0.3489
00-DD-209 88 Andesite 13150 5550 0.3916
00-DD-209 92 Andesite 10850 5600 0.3184
00-DD-209 96 Andesite 10450 5850 0.2718
00-DD-209 100 Andesite 11950 7050 0.2331
00-DD-209 104 Andesite 10750 6700 0.1824
00-DD-209 108 Andesite 10850 6750 0.1843
00-DD-209 112 Andesite 11100 6900 0.1851
00-DD-209 116 Andesite 11450 7050 0.1947
00-DD-209 120 Andesite 11350 7000 0.1931
00-DD-209 124 Andesite 11650 7150 0.1979
00-DD-209 128 Andesite 11500 7100 0.192
00-DD-209 132 Andesite 12000 7850 0.126
00-DD-209 140 Andesite 10800 6850 0.1635
00-DD-209 144 Andesite 11050 6900 0.1804
00-DD-209 148 Andesite 11100 6850 0.1925
00-DD-209 152 Andesite 12000 7200 0.2188
00-DD-209 156 Andesite 13650 8100 0.2282
00-DD-209 160 Andesite 16700 6900 0.3971
00-DD-209 164 Andesite 16350 6950 0.3897
00-DD-217 40 Andesite 13050 7900 0.2108
00-DD-217 44 Andesite 13500 7850 0.2446
00-DD-217 48 Andesite 14650 8550 0.2417
00-DD-217 52 Andesite 14600 8350 0.257

00-DD-217 56 Andesite 15250 6850 0.3736
00-DD-217 60 Andesite 15950 7150 0.3743
00-DD-217 64 Andesite 15350 6750 0.3801
00-DD-217 68 Andesite 14750 6450 0.3818
00-DD-217 72 Andesite 13900 5800 0.3946
00-DD-217 76 Andesite 15250 5700 0.4188
00-DD-217 80 Andesite 13600 6450 0.3549
00-DD-217 84 Andesite 13350 6500 0.3446
00-DD-217 88 Andesite 13550 6450 0.3535
00-DD-217 92 Andesite 15250 6750 0.3782
00-DD-217 96 Andesite 13100 6450 0.34

00-DD-217 100 Andesite 12050 5900 0.3423
00-DD-217 104 Andesite 12650 5400 0.3886
00-DD-217 108 Andesite 12050 5800 0.3492
00-DD-217 112 Andesite 11150 6700 0.2174
00-DD-217 116 Andesite 11350 6750 0.2264
00-DD-217 132 Andesite 14000 9050 0.1411
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TABLE A6 - Rock Mass Ratings

Boring Depth (it) RQD (%) | Q* Value Rock Mass Rating (RMR)
ID From To Rating Class | Description
Number

01bb222 0.0 1.9
01-DD-222 1.9 4.6 57 42.8 58.41 I fair
01-DD-222 46 5.7 54 40.5 63.53 I good
01-DD-222 57 7.8 81 81.0 66.77 It good
01-DD-222 7.8 12.0 93 69.8 71.55 1l good
01-DD-222  12.0 17.0 71 23.7 66.30 Il good
01-DD-222  17.0 211 73 9.1 60.92 11 fair
01-DD-222  21.1 26.3 50 4.2 57.16 I} fair
01-DD-222  26.3 314 100 50.0 71.08 Il good
01-DD-222 314 36.5 86 35.8 62.78 1l good
01-DD-222 36.5 41.6 84 7.0 65.32 H good
01-DD-222 416 46.7 85 17.7 70.14 I good
01-DD-222  46.7 51.8 85 21.3 67.98 I good
01-DD-222 51.8 56.9 86 17.9 66.78 I good
01-DD-222  56.9 62.0 75 9.4 64.77 [ good
01-DD-222 62.0 67.1 94 94.0 70.46 Il good
01-DD-222 671 72.0 100 417 72.98 ! good
01-DD-222 72.0 77.2 79 39.5 64.27 i good
01-DD-222 77.2 82.0 100 75.0 75.20 i good
01-DD-222  82.0 85.8 92 138.0 69.66 Il good
01-DD-222 85.8 91.0 75 12.5 59.65 i fair
01-DD-222 910 95.1 49 16.3 59.90 H fair
01-DD-222  95.1 100.3 58 3.6 62.00 I good
01-DD-222 100.3 105.4 33 4.4 58.49 ] fair
01-DD-222 105.4 106.9 0 1.0 54.13 i fair
01-DD-222 106.9 109.5 35 7.3 58.25 i fair
01-DD-222 109.5 110.3 0 0.8 46.80 i fair
01-DD-222  110.3 115.5 62 3.9 63.54 I good
01-DD-222 1155 117.7 82 41.0 66.79 Il good
01-DD-222 117.7 122.0 76 31.7 66.62 Il good
01-DD-222  122.0 125.4 94 15.7 69.05 il good
, 0.0 2.1
01-DD-223 21 6.5 95 7.9 69.89 ] good
01-DD-223 6.5 10.6 99 115.5 70.86 I good
01-DD-223 10.6 13.5 76 76.0 64.42 ] good
01-DD-223  13.5 18.6 81 13.5 65.84 Il good
01-DD-223  18.6 235 100 75.0 71.76 I good
01-DD-223 235 28.5 94 31.3 64.58 Il good
01-DD-223  28.5 33.5 96 16.0 70.06 I good
01-DD-223  33.5 38.7 83 34.6 67.60 I good
01-DD-223  38.7 435 98 98.0 73.39 ] good
01-DD-223 43,5 48.7 96 56.0 68.28 I good
01-DD-223 487 53.5 88 220 65.49 ] good
01-DD-223 53,5 58.7 100 75.0 69.25 Il good
01-DD-223  58.7 63.5 100 133.3 79.20 I good
01-DD-223  63.5 68.6 100 75.0 69.67 ] good
01-DD-223 68.6 73.2 89 178.0 80.26 Il good
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Boring Depth (ft) RQD (%) | Q* Value Rock Mass Rating (RMR)
1D From To Rating Class TDescription
Number

01-DD-223 73.2 78.4 96 144.0 76.86 Il good
01-DD-223 784 83.5 84 21.0 64.16 1l good
01-DD-223 83.5 88.6 73 4.1 58.39 ]l fair
01-DD-223 88.6 93.5 85 28.3 68.43 i good
01-DD-223 935 98.6 96 72.0 75.70 il good
01-DD-223 98.6 103.5 100 533.3 81.36 ! v. good
01-DD-223 103.5 108.6 96 144.0 78.70 I good
01-DD-223 108.6 - 113.3 100 33.3 67.79 I good
01-DD-223 113.3 118.3 88 44.0 64.18 I good
01-DD-223 118.3 123.5 100 100.0 77.84 Il good
01-DD-223 123.5 128.7 72 12.0 63.78 I good

DD-223  128.7 131.4 78 26.0 59.51 i fair

1.1 1.5

15 4.3 96 112.0 71.32 I good
01-DD-224 4.3 9.0 94 94.0 70.15 I good
01-DD-224 9.0 12.5 57 11.9 56.70 M fair
01-DD-224 125 17.5 56 9.3 55.58 n fair
01-DD-224 17.5 22.5 70 7.3 63.28 I good
01-DD-224 225 275 72 45 59.69 n fair
01-DD-224 27.5 325 88 11.0 64.42 I good
01-DD-224 325 375 74 12.3 63.09 I good
01-DD-224 37.5 425 98 65.3 72.92 I good
01-DD-224 425 475 96 32.0 71.63 i good
01-DD-224 475 52.7 60 6.7 61.43 I good
01-DD-224 52.7 57.7 85 70.8 64.50 I good
01-DD-224 57.7 62.5 94 62.7 70.46 I good
01-DD-224 62.5 67.4 88 36.7 64.70 ] good
01-DD-224 67.4 72.5 98 49.0 69.60 ] good
01-DD-224 725 77.7 88 16.5 68.85 I good
01-DD-224 77.7 82.5 100 66.7 70.26 I good
01-DD-224 825 87.7 94 141.0 71.46 I good
01-DD-224  87.7 92.5 100 75.0 74.45 ] good
01-DD-224 92,5 97.7 88 29.3 69.85 I good
01-DD-224 97.7 102.5 100 66.7 72.88 I good
01-DD-224 102.5 107.6 88 11.0 65.67 1 good
01-DD-224 107.6 112.5 63 10.5 58.82 11} fair
01-DD-224 1125 115.4 76 7.9 60.96 1l fair
01-DD-224 115.4 120.6 73 9.1 63.74 I good
01-DD-224 120.6 124.4 63 7.9 63.16 I good
01-DD-224 124.4 129.6 85 21.3 67.34 I good
01-DD-224 129.6 134.6 52 10.8 62.08 ] good
01-DD-224 134.6 139.8 98 40.8 72.51 I good
01-DD-224 139.8 145.0 90 45.0 67.78 i good
01-DD-224  145.0 150.2 94 58.8 70.72 1l good

B 0.0 1.3

01-DD-225 1.3 3.3 80 33.3 64.58 I good
01-DD-225 3.3 5.4 0 4.2 48.60 1} fair
01-DD-225 54 8.1 41 13.7 53.30 [} fair
01-DD-225 8.1 10.4 83 6.9 59.78 i fair
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Boring Depth (ft) RQD (%) | Q* Value Rock Mass Rating (RMR)
ID From To Rating Class | Description
Number
01-DD-225 104 15.0 78 6.5 64.00 Il good
01-DD-225 15.0 20.2 96 6.0 68.19 Il good
01-DD-225 20.2 25.3 61 15.3 60.95 [} fair
01-DD-225 25.3 28.5 75 31.3 60.63 i fair
01-DD-225 28.5 33.5 98 163.3 67.63 Il good
01-DD-225 33.5 38.4 100 50.0 67.97 i good
01-DD-225 384 41.0 100 133.3 73.28 il good
01-DD-225 41.0 46.2 87 21.8 65.08 il good
01-DD-225 46.2 47.8 31 7.8 56.23 H fair
01-DD-225 47.8 50.5 41 1.4 55.81 I} fair
01-DD-225 50.5 55.4 69 23.0 64.01 I good
01-DD-225 554 60.4 100 100.0 75.51 I good
01-DD-225 604 65.5 90 22.5 62.69 il good
01-DD-225 65.5 70.5 82 41.0 61.83 il good
01-DD-225 70.5 75.7 79 5.5 64.45 I good
01-DD-225 75.7 79.6 51 12.8 60.99 i fair
01-DD-225 79.6 81.9 26 3.3 56.42 i fair
01-DD-225 81.9 85.6 32 0.3 56.20 1 fair
01-DD-225 85.6 90.8 83 5.8 62.02 Il good
01-DD-225 90.8 92.2 64 1.3 59.35 i fair
01-DD-225 92.2 94.7 44 29.3 58.21 i fair
01-DD-225 94.7 95.7 0 2.7 51.19 1] fair
01-DD-225 95.7 98.7 13 3.3 58.06 L} fair
01-DD-225 98.7 100.1 36 9.0 50.45 1 fair
01-DD-225 100.1 104.6 36 1.5 67.42 Il good
01-DD-225 104.6 106.1 33 14 64.83 Il good
01-DD-225 106.1 108.0 32 5.3 55.83 i fair
01-DD-225 108.0 110.6 15 1.3 55.51 i fair
01-DD-225 110.6 115.7 67 16.8 63.30 I good
01-DD-225 115.7 120.7 32 0.7 55.98 I} fair
01-DD-225 120.7 123.4 52 11.6 59.75 i fair
01-DD-225 123.4 127.3 62 7.8 62.02 I good
01-DD-225 127.3 130.4 48 6.0 60.35 1l fair
01-DD-225 130.4 135.1 62 31.0 63.79 ] good
01-DD-225 135.1 139.7 70 70.0 68.51 Il good
01-DD-225 139.7 144.6 100 6.3 72.54 I good
144.6 149.6 100 83.3 68.60 ] good
0.0 1.0
1.0 1.7 100 533.3 70.49 1l good
01-DD-226 1.7 4.3 0 53.3 61.74 il good
01-DD-226 4.3 7.7 100 533.3 80.90 [ good
01-DD-226 7.7 12.5 98 327 73.41 ] good
01-DD-226 12.5 17.6 86 19.1 66.61 ] good
01-DD-226 17.6 227 63 10.5 61.94 I good
01-DD-226 22.7 27.8 98 522.7 78.19 il good
01-DD-226  27.8 33.0 100 150.0 80.84 ] good
01-DD-226  33.0 38.1 100 533.3 83.67 I v. good
01-DD-226  38.1 43.0 100 533.3 82.35 | v. good
01-DD-226  43.0 48.2 92 20.4 66.07 ] good
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Boring Depth (ft) RQD (%) | Q* Value Rock Mass Rating (RMR)
ID From To Rating Class | Description
Number

01-DD-226  48.2 53.0 98 49.0 70.41 il good
01-DD-226  53.0 58.0 100 150.0 77.51 il good
01-DD-226  58.0 63.0 94 47.0 71.61 Il good
01-DD-226  63.0 68.2 98 147.0 80.34 1 good
01-DD-226  68.2 73.0 100 33.3 72.90 I good
01-DD-226  73.0 78.0 100 16.7 68.46 ! good
01-DD-226  78.0 83.0 88 04 64.99 Il good
01-DD-226  83.0 88.2 83 27.7 62.60 I good
01-DD-226  88.2 93.0 90 18.0 66.30 I good
01-DD-226  93.0 98.0 100 533.3 83.51 | v. good
01-DD-226  98.0 103.0 100 533.3 83.51 | v. good
01-DD-226 103.0 108.1 100 533.3 83.67 I v. good
01-DD-226  108.1 113.0 90 10.0 63.37 I good
01-DD-226  113.0 118.2 100 533.3 81.84 | v. good
01-DD-226  118.2 123.0 96 512.0 80.22 Il good
01-DD-226 123.0 128.0 100 75.0 74.51 ] good
01-DD-226 128.0 133.0 98 49.0 68.64 i good
01-DD-226  133.0 138.2 100 150.0 78.84 ] good
01-DD-226  138.2 143.0 100 150.0 78.20 i good
01-DD-226  143.0 148.0 100 533.3 83.51 I v. good
01-DD-226  148.0 153.0 98 522.7 83.03 I v. good
01-DD-226  153.0 158.1 100 25.0 73.16 n good
01-DD-226  158.1 163.2 100 37.5 75.67 1 good
01-DD-226  163.2 165.0 100 533.3 77.43 ] good
01-DD-227 0.0 2.3

01-DD-227 2.3 4.6 65 32.5 63.91 i good
01-DD-227 4.6 8.5 100 75.0 71.75 il good
01-DD-227 8.5 11.1 27 6.8 52.30 il fair
01-DD-227  11.1 14.0 97 72.8 71.23 ! good
01-DD-227 14.0 19.0 100 75.0 69.12 Il good
01-DD-227 19.0 229 100 150.0 75.76 Il good
01-DD-227 229 27.9 96 48.0 72.10 I good
01-DD-227 27.9 33.1 92 17.3 67.42 ] good
01-DD-227  33.1 38.3 62 4.6 61.80 ln good
01-DD-227 38.3 43.3 98 5.4 71.35 i good
01-DD-227 43.3 48.5 98 36.8 65.85 [l good
01-DD-227 48.5 53.7 98 147.0 73.34 1l good
01-DD-227 537 58.9 87 10.9 64.49 ] good
01-DD-227 58.9 64.0 73 7.3 62.38 ] good
01-DD-227 64.0 69.1 94 15.7 73.22 ] good
01-DD-227  69.1 74.1 100 75.0 71.12 Il good
01-DD-227 741 79.3 100 37.5 74.84 [l good
01-DD-227 79.3 84.4 100 25.0 69.23 ! good
01-DD-227 84.4 89.5 100 75.0 68.92 Il good
01-DD-227 89.5 94.5 98 147.0 75.03 ] good
01-DD-227 945 99.6 100 150.0 76.67 ] good
01-DD-227 99.6 104.5 92 34.5 70.43 Il good
01-DD-227 104.5 109.6 100 533.3 81.67 | v. good
01-DD-227 109.6 114.5 84 9.3 66.01 I good
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Boring Depth (ft) RQD (%) | Q* Value Rock Mass Rating (RMR)
ID From To Rating Class | Description
Number
01-DD-227 114.5 119.5 100 100.0 74.51 I good
01-DD-227 119.5 122.5 100 75.0 73.16 i good
01-DD-227 122.5 127.7 100 75.0 72.25 I good
01-DD-227 127.7 132.9 96 16.0 73.28 I good
01-DD-227 132.9 138.1 90 11.3 63.61 il good
01-DD-227 138.1 143.3 100 400.0 72.34 I good
01-DD-227 143.3 148.3 98 147.0 76.03 n good
01-DD-227 148.3 150.0 100 25.0 63.52 Il good
« 3 00 26 0 5.0 47.93 1] fair
01-DD-228 2.6 2.8 0 1.5 52.98 I fair
01-DD-228 2.8 3.9 36 54 60.06 I fair
01-DD-228 3.9 9.0 96 24.0 67.54 I good
01-DD-228 9.0 13.3 88 11.0 67.12 il good
01-DD-228 13.3 18.4 71 35.5 63.20 I good
01-DD-228 184 23.6 94 141.0 76.46 Il good
01-DD-228 23.6 27.3 22 4.4 52.95 il fair
01-DD-228 27.3 32.3 74 16.4 77.59 I good
01-DD-228 32.3 37.4 49 16.3 57.54 I fair
01-DD-228 374 426 77 257 63.01 Il good
01-DD-228 42.6 47.7 61 7.6 63.52 l good
01-DD-228 47.7 52.7 74 247 59.11 i fair
01-DD-228 52.7 57.7 98 16.3 69.95 ] good
01-DD-228 57.7 62.9 100 33.3 66.17 I good
01-DD-228 62.9 68.1 83 27.7 60.54 1l fair
01-DD-228  68.1 73.2 94 94.0 69.65 il good
01-DD-228  73.2 78.4 100 150.0 83.84 | v. good
01-DD-228 784 83.6 100 16.7 73.34 ] good
01-DD-228 83.6 87.3 89 59.3 70.73 Il good
01-DD-228 87.3 92.5 87 9.7 67.01 fl good
01-DD-228 92,5 94.9 42 1.8 54.26 I fair
01-DD-228 949 98.7 63 1.3 59.98 ] fair
01-DD-228  98.7 99.7 0 0.4 55.00 i fair
01-DD-228 99.7 104.0 88 22.0 72.27 I good
01-DD-228 104.0 106.6 62 1.3 54.54 i fair
01-DD-228 106.6 111.8 71 1.2 64.60 Il good
01-DD-228 111.8 113.7 53 3.3 57.29 i fair
01-DD-228 113.7 118.7 86 7.2 68.54 I good
01-DD-228 118.7 121.9 88 220 68.49 I good
01-DD-228 121.9 127.0 69 3.5 61.73 I good
01-DD-228 127.0 131.8 98 13.1 66.85 I good
01-DD-228 131.8 136.3 82 10.9 68.53 Il good
01-DD-228 136.3 141.5 88 7.3 69.85 ] good
01-DD-228 141.5 146.7 100 333 74.25 Il good
01-DD-228 146.7 151.9 98 16.3 70.85 I good
01-DD-228 151.9 157.0 100 200.0 79.25 i good
01-DD-228 157.0 162.0 100 100.0 81.09 | v. good
01-DD-228 162.0 164.5 88 19.6 71.84 il good
22 0.0 1.5
22 1.5 25 90 67.5 70.64 I good
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Boring Depth (ft) RQD (%) { Q* Value Rock Mass Rating (RMR)
ID From To Rating Class | Description
Number

01-DD-229 25 47 32 24.0 62.94 I good
01-DD-229 4.7 5.3 0 0.8 51.52 m fair
01-DD-229 5.3 8.5 53 13.3 61.04 I good
01-DD-229 85 11.0 100 11.1 69.70 I good
01-DD-229  11.0 16.1 96 21.3 70.13 I good
01-DD-229 161 21.0 35 7.0 57.71 i fair
01-DD-229 21.0 26.0 66 5.5 61.21 I good
01-DD-229  26.0 31.0 92 20.4 64.11 Il good
01-DD-229  31.0 35.0 95 23.8 64.29 I good
01-DD-229  35.0 40.0 72 16.0 62.56 I good
01-DD-229  40.0 45.1 25 4.2 50.59 Hi fair
01-DD-229 451 477 73 18.3 62.83 I good
01-DD-229  47.7 51.0 97 97.0 73.28 I good
01-DD-229 51.0 55.3 65 8.1 61.19 Il good
230 0.0 4.1 51 25,5 60.70 mn fair
01-DD-230 41 8.3 90 67.5 70.81 I good
01-DD-230 8.3 13.3 92 69.0 64.54 i good
01-DD-230 13.3 17.6 63 10.5 62.90 Il good
01-DD-230 17.6 21.0 88 29.3 68.61 ! good
01-DD-230  21.0 26.0 76 8.4 61.55 Il good
01-DD-230  26.0 27.3 77 115.5 66.71 I good
01-DD-230 27.3 31.0 81 40.5 66.36 Il good
01-DD-230  31.0 36.1 65 10.8 62.00 I good
01-DD-230  36.1 41.0 69 17.3 61.80 Il good
01-DD-230 41.0 46.2 73 4.9 58.99 i fair
01-DD-230 46.2 51.0 85 5.7 63.15 Il good
01-DD-230 51.0 56.2 94 20.9 69.72 il good
01-DD-230 56.2 61.0 42 5.6 58.06 n fair
01-DD-230 61.0 65.9 82 10.3 66.20 I good
01-DD-230 65.9 71.0 80 13.3 63.62 I good
01-DD-230 71.0 76.2 92 15.3 67.65 I good
01-DD-230  76.2 81.0 69 6.9 62.97 il good
01-DD-230  81.0 86.0 76 14.3 58.96 m fair
01-DD-230  86.0 89.9 69 2.9 57.89 m fair
01-DD-230  89.9 95.0 55 1.7 56.72 i fair
01-DD-230 95.0 97.1 43 1.8 57.25 i fair
01-DD-230 971 101.0 64 1.6 55.27 n fair
01-DD-230 101.0 104.8 71 1.5 56.95 ] fair
01-DD-230 104.8 107.0 55 1.4 56.11 11 fair
01-DD-230 107.0 109.9 69 1.4 57.15 m fair
NOTES

RQD = Rock Quality Designation

Q* = Modified Tunneling Quality Index
RMR = Rock Mass Rating
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TABLE A8 - Pumping Test Hydraulic Conductivity Averages

Measured | Surface | Bottom Calculated Hydraulic Conductivity (ft/day)
Borehole | Elevation of Test Borehole 00-RD-215 Test Borehole 01-RD-219
(ft) Borehole Neuman Method Cooper- Neuman Method Cooper-
Elevation | Horizontal| Vertical Jacob |[Horizontal| Vertical Jacob
(ft) Method Method
96-DD-87  1165.7 964.9 1.08 12.14 4.51 1.2 1.67 1.46
99-DD-200 1164.5 959.2 0.93 0.45 2.65
99-DD-205 1168.6 975.6 1.21 0.56 1.38 1.71 0.29 1.65
99-DD-206 1165.8 975.8 1.01 0.59 1.38
00-DD-208 1165.1 1014.9 1.36 0.23 1.89 1.4 0.64 1.7
00-DD-209 1169.6 989.6 0.81 0.46 1.33 1.79 0.39 1.33
00-DD-210 1182.3 982.3 0.51 04 1.35
00-DD-212 1181.5 1026.5 1 1.71 2.77
00-DD-213 1158.3 1013.3 No Response to Pumping No Response to Pumping
00-DD-214 1165.5 995.5 0.88 6.71 3.22
00-DD-216 11726 1027.6 1.7 0.74 1.49
00-DD-217 1165.6 1015.6 No Response to Pumping No Response to Pumping
00-DD-218 1165.8 1015.8 No Response to Pumping 0.12 0.21 0.73
01-DD-223 1145.9 1014.5 0.73 0.1 1.55
01-DD-224 1149 1027.5 0.16 0.14 0.23
01-DD-230 1140.7 1063 1.57 0.18 1.71
R0O004
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HOWARD HANSON DAM
COFFERD AND EXCAVATION CONTRACT
- FISH PASSAGE FACILITY, ADDITIONAL WATER STORAGE PROJECT

GEOTECHNICAL BASELINE REPORT - ADDENDUM Al

PART Al.1 - GENERAL
Al.1.1 General Information

This addendum constitutes a part of the Geotechnical Baseline Report (GBR). As part of the
GBR this addendum also constitutes a part of the contract documents for the Howard Hanson
Dam Cofferdam Foundation and Excavation Contract — Fish Passage Facility, Additional Water
Storage Project.

Information that has become available since the preparation of the GBR is discussed in this
addendum. The addendum follows the three part format of the GBR: Part 1 provides background
information regarding this document, Part 2 gives general background information regarding the
project site conditions, and Part 3 establishes the geotechnical baseline and some construction
considerations. Sections that remain unchanged from the GBR will direct the reader to the GBR.
Al1.1.2 Description of Work

See Geotechnical Baseline Report.

Al.1.3 Intended Methods

See Geotechnical Baseline Report.

Al.1.4 References

See Geotechnical Baseline Report.

Al1.1.5 Definitions
See Geotechnical Baseline Report.

Al1.1.6 Sources of Information
In addition to the sources of information identified in the GBR, the following documents also
contain relevant geotechnical data:

e NORCAL Geophysical Consultants, Inc., 2003, Borehole Geophysical Logging Survey,
Cofferdam and Fish Collection Facility, Howard Hanson Dam, King county, Green River,
Washington. Contract No. DACW67-03-P-2125.

Al1.1.7 Design Team

See Geotechnical Baseline Report.
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Al.1.8 Geotechnical Explorations

During the preparation of the GBR, the Government identified potential gaps in the data acquired
through the geotechnical explorations identified in the GBR. Specifically, the physical
properties of the Pyroclastite unit, and how that unit would respond to normal and shear stresses,
had not been defined. To address these data gaps, representative samples of the Pyroclastite unit
were submitted for laboratory analyses. The types of analyses and the corresponding results are
presented in section 2.3.1.

PART Al.2 - GENERAL SITE CONDITIONS

Al1.2.1 Location and Access

See Geotechnical Baseline Report.

Al1.2.2 Geologic Background

See Geotechnical Baseline Report.

Al1.2.3 Surface and Subsurface Materials
See Geotechnical Baseline Report.

Al231 Bedrock Materials

Additional information is only available for the Pyroclastite unit and, as such, the Pyroclastite
unit is the only unit that will be addressed in the addendum. See the GBR for information
regarding the other bedrock materials.

2) Pyroclastite. The Pyroclastite samples identified in section 1.8 were submitted for
laboratory analyses of unconfined compressive strength, direct shear strength, and elastic moduli.
Additionally, Atterberg limits were determined for fracture infill material from fractures within
the Pyroclastite unit. The results of these analyses are presented in Tables AD-1 through AD-4.
A summary of the results is incorporated in the adopted rock properties below. These properties
are adopted as the geotechnical baseline for the Pyroclastite unit.

Adopted Rock Properties (Pyroclastite)

Property Range Average (One Std Deviation)
Specific Gravity (Bulk Dry) 2.2510 2.35

Moist Unit Weight (pcf) 139.1to0 152.4

Unconfined Compressive Strength (psi) | 1,710 to 4,260 3,190 (1,072)

Shear Strength at 45 psi Normal (psi/phi) | 33/23 to 34/16

Tensile Strength (psi) not available

Poisson’s Ratio 0.25t0 0.50 0.335 (0.101)

Liquid Limit (fracture infill) (%) 41

Plastic Limit (fracture infill) (%) 20

pcf — pounds per cubic foot
phi — internal angle of friction

Fish Passage Facility Page 3 of 5 21 November 2003
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psi — pounds per square inch

Al.2.3.2
See Geotechnical Baseline Report.

Rock Mass Classification and Slope Stability

Al.23.21 Discontinuities — Orientation and Condition

See Geotechnical Baseline Report.

Al23.22

See Geotechnical Baseline Report.

Rock Mass Ratings

Al1.23.2.3

Typical modes of rock slope instability and the modes most likely to occur in the project area are
discussed in the GBR. The results of kinematic and limiting equilibrium analyses are also
discussed in the GBR. The data presented in this addendum do not alter the conclusions
established in the GBR.

Excavation Slope Stability (Rock Block Stability)

Al1.2.3.3 Unconsolidated Materials

See Geotechnical Baseline Report.

Al.2.4 Hydrogeologic Conditions
See Geotechnical Baseline Report.

PART Al1.3 - GEOTECHNICAL BASELINE AND CONSTRUCTION CONSIDERATIONS
A1.3.1 Geotechnical Baseline

The following section incorporates the findings of the GBR and this addendum and summarizes
the geotechnical baseline properties of the surface and subsurface materials in the project area.

Summary — Geotechnical Baseline Properties

Property Andesite Pyro- Basaltic | GP-GM | GP-GM ML
clastite | Andesite - Fill - Native | - Native

Specific Gravity 2.55" 2.30" 2.63" -- -- --

(bulk dry)

Weight (dry, pcf) -- -- -- 125.0 133.0 100.0

Weight 170.6 145.8 164.8 - -- -

(moist, pcf)

Unconfined 7,363 | 3,190 | 8,140 - - -

Compressive

Strength (psi)

Shear Strength at 52/45" | 34/20™° | 31/31! -- -- --

50 psi (psi/phi)

Shear Strength - - - 35°/0 37°/0° | 27°/100°

Fish Passage Facility Page 4 of 5 21 November 2003
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(phi/c)

Tensile Strength 1,360" -- -- -- -- --
(psi)

Poisson’s Ratio 0.266" 0.335" -- -- - --
RQD (%) 86.17 83.63" 55.08 n/a nla n/a
RMR 68.99" 67.42" 60.36" n/a n/a n/a
Q 84.87" 76.84" 11.67" n/a n/a n/a
Hydraulic <2 <2 <2 -- - --
Conductivity

(ft/day)

! Average values — actual values my vary as much as 20 percent
2 Estimated values based on material classification

® Normal pressure at 45 psi

pcf — pounds per cubic foot

phi — internal angle of friction

psi — pounds per square inch

¢ — cohesion (in pounds per square foot)

A1.3.2 Construction Considerations

See Geotechnical Baseline Report.

Al13.2.1 Rock Mass Reinforcement

Additional rock mass reinforcement measures are currently being considered. Details of these

measures will be provided when available.

A1.3.2.2 Existing Rock Mass Reinforcement

See Geotechnical Baseline Report.

A1.3.2.3 Dewatering

See Geotechnical Baseline Report.

Al.3.24 Grouting
See Geotechnical Baseline Report.
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Cof f erdam & Excavati on, Howard Hanson Dam 03040

SECTI ON 01025

MEASUREMENT AND PAYMENT

EIE R S I I S R I I I S I R R S I R S S S R S S R R I R I R I I R I I R

NOTE: TH' S SECTION IS REISSUED I N | TS ENTI RETY BY AMENDMENT 0004.

khkhkkhkhkhhhkhhhkhhhkhhhkhhhhhhhhhhhdhhhhhhhhhhhhhhhkhhhhhhhhhhhdhhhdhhhdhdhkhdhkrdhrkhrxx*

PART 1 GENERAL
1.1 GENERAL

The contract price for each itemshall constitute full conpensation for
furnishing all plant, |abor, materials, appurtenances, and incidentals and
performng all operations necessary to construct and conplete the itens in
accordance with these specifications and the applicabl e draw ngs, including
surveying performed by the Contractor. Paynent for each itemshall be
considered as full conpensation, notw thstanding that mnor features nmay
not be nmentioned herein. W rk paid for under one itemw ||l not be paid for
under any other item No separate paynent will be made for the work,
services, or operations required by the Contractor, as specified in

DI VI SION 1, CGENERAL REQUI REMENTS, to conplete the project in accordance
with these specifications; all costs thereof shall be considered as
incidental to the work.

1.2 MEASUREMENT
1.2.1 Measur enent of Hookups to Grout Curtain Hol es

The quantity of hookups for hydraulic pressure tests and pl acement of
cement grout curtains will be neasured for paynment as the nunmber of hookups
performed as required.

1.2.2 Measur enent of Portland Cenent and Bentonite by 94- Pound Bag

Portl and cement and bentonite used in grout curtains will be measured for
paynment as the nunber of bags of portland cenent (94 pounds of cenent per
bag) m xed into grout and satisfactorily punped into the grout hol es.

1.2.3 Measur enent of HRWRA Wat er Reduci ng Adm xture by Gallon

Cenent Grout HRWRA (H gh Range Water Reduci ng Adm xture) water reducing
Adm xture use in grout curtains will be neasured for payment as the number
of gallons of adm xture used for the cenment grouting, unless wasted or used
for the conveni ence of the Contractor.

1.2. 4 Cubi ¢ Yard Excavati on Measurenent

1.2.3.1 A survey of the site shall be nade by the Contractor just after
commencenent of the work under this contract and prior to the initiations
of any excavation. Al neasurenents for paynent for excavation wll be
based on that survey and additional surveys as specified hereinafter

wi thout regard to any changes that may occur during the prosecution of the
work. Quantities for payment for excavation will be determ ned in cubic
yards based on cross-section neasurenents. The Contracting O ficer wll
make all decisions concerning classification of the excavated materi al s.
Payment for excavation will be nmade only for the volume of materials
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1

actually renoved by the Contractor, and only for the materials excavated
within the imts shown on the drawi ngs or established in the field by the
Contracting Officer. Paynent for any given volune of excavation will not
be made under nore than one classification of excavation. Paynent for
excavation will constitute full conpensation for all cost associated with
bl asting, ripping, excavating, renoval hauling, stockpiling, and di sposa
of the excavated materials.

1.2.3.2 The total quantity of excavated common material for which paynent
will be made will be the conputed vol une between two ground surfaces as
determ ned by surveys performed prior to and i nmedi ately after the common
excavation is conplete. No allowance will be made for overdepth excavation
or for the renoval of any material outside the required slope lines unless
aut hori zed.

1.2.3.3 The total quantity of excavated material fromrock and concrete
excavation for which paynment will be nmade will be the conputed vol une
bet ween two surfaces as determined by the second survey perfornmed for

cal culating the common excavation and a subsequent survey perforned after
compl etion of rock and concrete excavation.

.3 PAYMENT

.3.1 I TEM 0001 (BASE I TEM

Payment will be made at the contract lunp sumprice for Item No. 0001, Al

Work for Fish Passage Facility Cofferdam and Excavation, Except for Itens
0002 Through 0039, paynent of which shall constitute full conpensation for
Item No. 0001, conplete.

.3.2 | TEM 0002 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0002,
Mobi |i zation and Denpbilization, paynment of which shall constitute ful
conpensation for Item No. 0002, conplete, including costs for assenbling
all plant and equi pnent at the site preparatory to initiating the work and
for removing it when all work has been conpleted, in accordance with
Speci al O ause SC-11. This also shall include payment for any interim
Denobi l i zati on and Renpbilization that nay be necessary. It is not,
however, to be confused with Item No. 0018 bel ow.

.3.3 | TEM 0003 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0003, Al Wrk
for Reservoir Excavation & Debris Renoval From Trash Racks, paynent of
whi ch shall constitute full conpensation for Item No. 0003, conplete.

.3.4 | TEM 0004 (BASE | TEM

Payment will be made at the contract lunp sumprice for Item No. 0004, Al
Work for Multi-Point Borehol e Extensoneters, paynent of which shal
constitute full conpensation for Item No. 0004, conplete, including costs
for drilling, groutable anchors, stainless steel rods, pvc tubes, vibrating
wi re displacenent transducers of the appropriate range, the appropriate

| engt hs of transducer cable and conduit, vibrating wire head assenbly,
grout, surface conpletion, installation of all components, and for
furnishing all |abor and supplies incidental to the work.

3.5 | TEM 0005 (BASE | TEM
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Payment will be made at the contract lunp sumprice for Item No. 0005, Al
Work for Piezonmeters, payment of which shall constitute full conpensation
for Item No. 0005, conplete, including costs for core drilling, vibrating

Wi re pressure transducers of the appropriate range, the appropriate |engths
of transducer cable and conduit, bentonite seals, sand, grout, surface
conpletion, installation of all conmponents, and for furnishing all |abor
and supplies incidental to the work.

1.3.6 | TEM 0006 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0006, All
Work for Inclinoneters, paynment of which shall constitute full conpensation
for Item No. 0006, conplete, including costs for core drilling,

i nclinoneter casing, grout, the appropriate | engths of inclinoneter cable
and conduit, surface conpletion, one portable inclinoneter probe and

readout box used for reading all inclinonmeters, installation of all
conmponents, and for furnishing all |abor and supplies incidental to the
wor K.

1.3.7 | TEM 0007 (BASE | TEM

Payment will be nmade at the contract lunp sumprice for Item No. 0007, All
Work for Load Cells, paynent of which shall constitute full conpensation
for Item No. 0007, conplete, including costs for vibrating wire | oad cells,
test bolts, grout, the appropriate | engths of cable and conduit,
installation of all conponents, and for furnishing all |abor and supplies
incidental to the work.

1.3.8 | TEM 0008 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0008, All Wbrk
for Passive Relief Wlls, paynent of which shall constitute ful
conpensation for Item No. 0008, conplete.

1.3.9 I TEM 0009 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0009, Al Wrk
for Dewatering Wells, payment of which shall constitute full conpensation
for Item No. 0009, conplete.

1.3.10 | TEM 0010 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0010, Al
Overburden Drilling for Gout Curtain Holes, (1, 2 & 4 Stage Hol es),
paynent of which shall constitute full conpensation for Item No. 0010,
conpl ete.

1.3.11 | TEM 0011 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0011, Al
Drilling for Grout Holes (1,2 & 4 Stage Hol es) paynent of which shal
constitute full conpensation for Item No. 0011, conplete.

1.3.12 | TEM 0012 (BASE | TEM
Payment will be made at the contract unit price for Item No. 0012, Al Wrk

for Redrilling Grout Curtain Holes (2 Stage Grout Curtains only) paynent of
whi ch shall constitute full conpensation for Item No. 0012, conplete.
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1.3.13 | TEM 0013 (BASE | TEM

Payment will be made at the contract unit price for Item No. 0013, All
Hookups To Grout Hol es used in Placenent of Cement Grout Curtains, paynent
of which shall constitute full conmpensation for Item No. 0013, conplete.

1.3.14 | TEM 0014 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0014, All
Portland Cenment used in Grout Curtains, paynment of which shall constitute
full conpensation for Item No. 0014, conplete.

1.3.15 | TEM 0015 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0015, All
Bentonite used in Grout Curtains, paynment of which shall constitute full
conpensation for Item No. 0015, conplete.

1.3.16 | TEM 0016 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0016, All
HRWR WAt er Reduci ng Adm xture (Anti-Wshout Adm xture) in Gout Curtains,
paynent of which shall constitute full conpensation for Item No. 0016,
conpl et e.

1.3.17 | TEM 0017 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0017, All
New | nt ake Tower Addition Trem e Concrete Bel ow El evati on 1085, paynment of
whi ch shall constitute full conpensation for Item No. 0017, conplete.

1.3.18 | TEM 0018 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0018, Al 37
Each Vertical 1-3/4" D ameter Bars for New | ntake Tower Addition (Plate
S8.3), paynent of which shall constitute full conpensation for |Item No.
0018, conplete.

1.3.19 | TEM 0019 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0019, All
Shoul der H Piles Tie Back for Permanent Retaining Wall, paynent of which
shall constitute full conpensation for Item No. 0019, conplete.

1.3.20 | TEM 0020 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0020, All
Ti e Back Anchors for Permanent Retaining Wall, payment of which shall
constitute full conpensation for Item No. 0020, conplete, including
furnishing, installing, grouting, tensioning, and tie off of all permanent
ti e back anchors, as specified and as approved.

1.3.21 | TEM 0021 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0021, All

Conmon Excavati on, Above El evation 1074, payment of which shall constitute
full conpensation for Item No. 0021, conplete.
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1.3.22 | TEM 0022 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0022, All
Rock and Concrete Excavation, Above El evation 1074, paynent of which shall
constitute full conpensation for Item No. 0022, conplete.

1.3.23 | TEM 0023 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0023, All
30" Long Rock Bolts #11, Threaded Bar G ade 150 Above El evation 1074,
paynent of which shall constitute full conpensation for Item No. 0023,
conpl ete.

1.3.24 | TEM 0024 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0024, All
30" Long Rock Bolts, #8 Threaded Bar G ade 75 Above El evation 1074, paynent
of which shall constitute full conpensation for Item No. 0024, conplete.

1.3.25 | TEM 0025 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0025, All
20" Long Rock Bolts, #8 Threaded Bar Grade 75 Above El evation 1074, paynent
of which shall constitute full conpensation for Item No. 0025, conplete.

1.3.26 | TEM 0026 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0026, All
30" Long Weep Hol es Above El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0026, conplete.

1.3.27 | TEM 0027 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0027, Al 6"
Thi ck Shotcrete, paynent of which shall constitute full conpensation for
Item No. 0027, conplete.

1.3.28 | TEM 0028 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0028, All
Wel ded Wre Fabric, Above El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0028, conplete.

1.3.29 | TEM 0029 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0029, All
Rock and Concrete Excavation, Bel ow El evation 1074, paynent of which shall
constitute full conpensation for Item No. 0029, conplete.

1.3.30 | TEM 0030 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0030, All
30" Long Rock Bolts #11, Threaded Bar Grade 150 Bel ow El evati on 1074,

paynent of which shall constitute full conpensation for Item No. 0030,
conpl et e.

1.3.31 | TEM 0031 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0031, All
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30" Long Rock Bolts, #8 Threaded Bar Grade 75 Bel ow El evation 1074, paynent
of which shall constitute full conmpensation for Item No. 0031, conplete.

1.3.32 | TEM 0032 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0032, All
20" Long Rock Bolts, #8 Threaded Bar Grade 75 Bel ow El evation 1074, paynent
of which shall constitute full conmpensation for Item No. 0032, conplete.

1.3.33 | TEM 0033 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0033, All
30" Long Weep Hol es, Bel ow El evation 1074, paynent of which shall
constitute full conpensation for Item No. 0033, conplete.

1.3.34 | TEM 0034 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0034, All
Wel ded Wre Fabric, Bel ow El evation 1074, paynent of which shall constitute
full conpensation for Item No. 0034, conplete.

1.3.35 | TEM 0035 (BASE | TEM

Payment will be made that the contract [unp sumprice for Item No. 0035,
Al Work for Cut-OFf-Wall (South Shore) 5 into Rock to Elevation 1170',
paynment of which shall constitute full conpensation for Item No. 0035,
compl et e.

1.3.36 | TEM 0036 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0036,

Emer gency Mbobilization & Denobilization For When Water Elevation |Is Above
El evati on 1150, payment of which shall constitute full conpensation for
Item No. 0036, conplete.

1.3.37 | TEM 0037 (BASE | TEM

Payment will be made that the contract unit price for Item No. 0037,

Emer gency Mbobilization & Denobilization For When Water Elevation |Is Above
Cof f erdam El evati on 1165, paynent of which shall constitute full
conpensation for Item No. 0037, conplete.

1.3.38 | TEM 0038 (BASE | TEM
Payment will be made that the contract unit price for Item No. 0038,
Ener gency Mobilization & Denobilization For When Water Elevation |Is Above
Cof f erdam El evati on 1169, paynent of which shall constitute full
conpensation for Item No. 0038, conplete.

1.3.39 | TEM 0039 (BASE | TEM
Payment will be made that the contract lunp sumprice for Item No. 0039,
Al Work for As-Built Drawi ngs as specified in Section 01702 from

preparation to final approval paynent of which shall constitute full
conpensation for Item No. 0039, conplete.

1.4 PROGRESS PAYMENT | NvVAO CE
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Requests for paynent shall be submitted in accordance with Federa

Acqui sition Regul ati ons (FAR) Subpart 32.9, entitled "PROVWT PAYMENT", and
Par agr aphs 52.232-5 and 52.232-27, entitled "Payments Under Fixed-Price
Construction Contracts", and "Pronpt Paynent for Construction Contracts”,
respectively. In addition each request shall be submtted in the nunber of
copies and to the designated billing office as shown in the Contract.

1.3.1 \When submtting paynent requests, the Contractor shall conplete

Bl ocks 1 through 12 of the "PROGRESS PAYMENT | NVO CE" Form as directed by
the Contracting Oficer. (A sanple formis attached at the end of this
Techni cal Specification Section.) The conpleted formshall then becone the
cover docunent to which all other support data shall be attached.

1.3.2 One additional copy of the entire request for payment, to include
the "PROGRESS PAYMENT | NVO CE" cover docunent, shall be forwarded to a
separate address as designated by the Contracting O ficer.

1.3.3 The Contractor shall submt with each pay request, a |ist of
subcontractors that have worked during that pay period. The listing shal
be broken down into weeks, identifying each subcontractor that has worked
during a particular week, and indicate the total nunber of enployees that
have worked on site for each subcontractor for each week. The prine
Contractor shall also indicate the total nunber of enployees for its on
site staff for each week.

PART 2 NOT USED

PART 3 NOT USED
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer

than the No. 200 (75-m croneter) Sieve

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen)

ASTM D 4318 (1998) Liquid Limt, Plastic Linmt, and
Plasticity Index of Soils

.2 DEFI NI TI ONS

2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM GP-GM GWGM GC, GP-GC, G\ GC, SW SP.

. 2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include rock
excavated fromthe Fish Bypass Facility footprint and new approach channel
excavation, man-made fills; trash; refuse; backfills from previous
construction; and material classified as satisfactory which contains root
and other organic matter or frozen material. The Contracting O ficer shall
be notified of any contami nated materials.

.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMw || be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
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ASTM D 422, and ASTM D 1140.
1.2.4 Rockfall Control Measures

This termapplies to the nmethod and nmaterials used to restrain or renove
smal | bl ocks of rock, generally greater than approxinmately 6-inches and
| ess that approximately 3 feet in their largest dinmension, fromfalling
from excavat ed rock sl opes

1.2.5 Rock Rei nf or cenent

Any conbinati on of ground support systens, including rock bolts, rock
anchors, shotcrete, welded wire fabric, and weep hol es specified to support
the excavation sl opes.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmittals
Excavati on Pl an

The Excavation Plan shall contain witten descriptions of the follow ng:
1) Met hods and equi pnent used for providing survey control to establish
excavation limts, lines, and grades to the tol erances specified, 2)

Met hods and equi prent used for excavation, |oading, and transportation of
any and all material encountered in the excavations, 3) Methods and

equi prrent used to scale rock slopes, install rock bolts and rock and soi
anchors, shotcrete, welded wire fabric, and weep holes, 4) Methods and
equi pnent for draining the excavation of both surface water runoff and
groundwat er, and 5) The sequence of operations, including stripping of
conmon excavation, drilling and bl asting, excavation, |oading and hauling
excavated material, scaling and installing rock reinforcement on sl opes,
and neasures taken to drain the excavation and project exposed rock
surfaces. The descriptions shall be acconpani ed by schematic and scal e
drawi ngs showi ng the order in which each operation shall be acconplished.

SD- 03 Product Data
Eart hwork; G

Procedure and | ocation for disposal of unsatisfactory and unused
satisfactory material. Proposed source of borrow material.

Rockfall Control Measures; G
The Contractor shall submt for approval proposed Rockfall Contro
Measures, including descriptions and manufacturer's product literature of
all required materials, equiprment and nethods intended to be used.

SD-06 Test Reports

Testing; G

DACW67- 03- R- 0001 SECTI ON 02300 Page 2 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

Wthin 24 hours of conclusion of physical tests, 3 copies of test results,
including calibration curves and results of calibration tests.

SD-07 Certificates
Testing; G

Qualifications of the cormmercial testing |aboratory or Contractor's testing
facilities.

1.4 SI TE CONDI Tl ONS

A foundation investigation has been nade at the site by the Government and
data is presented on the foundation exploration drawings. Logs of core
borings are shown on the drawings. Wile the foundation information is
representative of subsurface conditions at the respective |ocations of
borings, local variations in the characteristics of the subsurface
materials nmay be antici pated. Local variations which nmay be encountered
include, but are not limted to, classification and thickness of rock
strata, fractures, and other discontinuities in the rock structure. Such
variations will not be considered as differing materially within the
purvi ew of the CONTRACT CLAUSES, paragraph DI FFERI NG SI TE CONDI TIONS. Core
fromthe borings indicated on the drawings are available for inspection as
specified in the SPECI AL CONTRACT REQUI REMENTS, paragraph PHYSI CAL DATA.
The Contracting O ficer is responsible for location of all utilities that
may be affected by construction. The Contractor is responsible for
verifying the location of all utilities that may be affected by
construction or the installation of the rock bolts.

1.5 CLASSI FI CATI ON OF EXCAVATI ON

Excavation specified shall be done on a classified basis, in accordance
with the foll ow ng designations and classifications.

1.5.1 Rock Excavati on

Rock excavation shall include blasting, excavating by nechanical nethods,
gradi ng, and disposing of material classified as rock and shall include the
sati sfactory removal and di sposal of boulders 1/2 cubic yard or nore in

vol ume; solid rock; rock material, which cannot be renobved w t hout
systematic drilling and blasting, or nechanical excavation using a D9
Dozer or equivalent with a single point ripper. The renoval of any
concrete or masonry structures, exceeding 1/2 cubic yard in volune that may
be encountered in the work shall be included in denmolition. |[If at any time
during excavation, the Contractor encounters material that may be
classified as rock excavation, such material shall be uncovered and the
Contracting Oficer notified by the Contractor. The Contractor shall not
proceed with the excavation of this naterial until the Contracting Oficer
has classified the materials as conmpn excavati on or rock excavation and
the Contractor has taken cross sections as required. The frequency of the
cross sections will be specified by the Contracting Oficer based on the
irregularity of the rock surface. Failure on the part of the Contractor to
uncover such material, notify the Contracting O ficer, and allow anple tine
for classification and cross sectioning of the undisturbed surface of such
material will cause the forfeiture of the Contractor's right of claimto
any classification or volume of material to be paid for other than that

all owed by the Contracting Officer for the areas of work in which such
deposits occur.
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1.5.2 Commpn Excavati on

Conmon excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavation or included under
Denol i tion.

1.6 BLASTI NG
Bl asting shall be perfornmed as specified in Section 02212.
1.7 UTI LI ZATI ON OF EXCAVATED NMATERI ALS

Al'l unsatisfactory and unused satisfactory materials renoved from
excavations shall be disposed of in designated waste di sposal or spoi

areas. No excavated material shall be disposed of to obstruct the flow of
any stream endanger a partly finished structure, inpair the efficiency or
appearance of any structure, or be detrinental to the conpleted work in any
way.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 STRIPPING OF TOPSOl L

Where indicated or directed, topsoil shall be stripped to a depth of 24
inches. Topsoil shall be spread on areas already graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 2 inches in dianeter, and other materials that would interfere
with planting and mai nt enance operations. Any surplus of topsoil from
excavations and gradi ng shall be renobved fromthe site.

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia
encountered within the linmts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FI Nl SHENG. Such excavated nmaterial and the satisfactory nmaterial ordered
as replacenent shall be included in excavation. Surplus satisfactory
excavated material not required for fill or enbanknment shall be di sposed of
in areas approved for surplus material storage or designated waste areas.
Unsati sfactory excavated material shall be disposed of in designated waste

or spoil areas. During construction, excavation and fill shall be
performed in a nanner and sequence that will provide proper drai nage at al
times. WMaterial required for fill or enbanknent in excess of that produced

by excavation within the grading limts shall be excavated fromthe borrow
areas indicated or fromother approved areas sel ected by the Contractor as
speci fi ed.

3.2.1 Rock Excavation

3.2.1.1 Cener a
Systematic drilling and blasting of rock encountered in the 1b and 1c
excavations areas shall be acconplished in lifts not exceeding 20 vertica
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feet, except as nodified herein

As the excavation progresses, the Contractor shall renove | oose and
overhanging material and install rock reinforcenent on all slopes.
Rockfall control mneasures for all slopes shall be selected by the
Contractor and approved by the Contracting Officer prior to installation.

In addition to the requirenent set forth in this Section all drilling and
bl asti ng and mechani cal excavation in the 1b and 1C excavati on areas shal
be perforned as specified in Section 02212, CONTROLLED BLASTI NG

The Contractor shall not comrence drilling of either test or production
bl ast holes until adequate survey control has been established.

3.2.1.2 Excavati on Bench Hei ght Restrictions

The depth of the excavation benches shall not exceed 8 feet or not extend
nore than 2 feet bel ow the next row of proposed rock bolts, whichever is
less, in the vicinity of the existing seisnmic retrofit slab. This
criterion applies to the north excavation slope between Station 3+75 and
4+00 and between El. 1140 and 1094.

The depth of the excavation benches shall not exceed 8 feet or not extend
nore than 2 feet bel ow the next row of proposed or existing bolts (bolts
installed during a previous contract in the sidewall of the existing Qutl et
Wor ks Tunnel ) bel ow the el evation of the crown of the existing Qutlet Wrks
Tunnel .

3.2.1.3 Rock Excavation Adjacent to Pernanent Retaining Wl
Excavation by drilling and bl asting shall not be perforned within 3 feet of
the permanent soldier pile wall. Excavation within 3 feet of the soldier
pile wall shall be acconplished using nechani cal nethods.

3.2.1. 4 Excavati on Tol erances i n Rock

The excavation tolerance in rock is -0 feet and +0.5 feet for up to 20-foot
excavation lifts. No underexcavtion shall be all owed.

3.2.1.5 Excavati on Access
After each blast and after the excavated rock has been renoved, and prior
to placenent of shotcrete, the Contractor shall provide the Contracting
O ficer access to the bench to assess the slope conditions. Access shal
be provided in 2 hour and 4 hour continuous bl ocks of the 1b and 1c
excavation areas, respectively.

3.2.2 Rockfall Control Measures and Rock Rei nforcenent

3.2.2.1 Rock Scaling
* Anmend RO004*
Al'l rock surfaces shall be scaled imediately after excavation to renove
all rock that is |oose, hanging or which creates a potentially dangerous
situation. j et j
prcefor—excavation—

* k% %
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3.2.2.2 Cenent - G out ed Unt ensi oned Rock Bolts and Rock Anchors

Cenent - G out ed Unt ensi oned Rock Bolts and Rock Anchors shall be installed
as required and indicated in accordance with Sections 02491, CEMENT- GROUTED
UNTENSI ONED ROCK BOLTS and 02490, SO L AND ROCK ANCHORS, respectively.

Cenent - grout ed untensi oned rock bolts and rock anchors shall be advanced
comrensurate with excavation. The unreinforced hei ght of excavated sl opes
shal |l not exceed 20 feet or the specified excavation bench height,

whi chever is |ess.

3.2.2.3 Shotcrete

Shotcrete applied to final surfaces in the 1b and 1c excavati on areas as
indi cated on the Plans shall be in accordance with Section 03371, SHOTCRETE

The Contractor shall apply shotcrete to rock surfaces within 24 hours after
the rock surface is exposed foll ow ng excavation.

3.2.2. 4 Rockfall Control Measures
* Amend R0004*

The Contractor shall provide a nmethod to prevent rockfall fromall slopes

in the 1b or 1lc excavation areas. PRPaywent—forrockfall controlreasures—

* k% %

3.2.3 Di t ches

Excavation of ditches shall be acconplished by cutting accurately to the
cross sections, grades, and el evations shown. Ditches shall not be
excavat ed bel ow grades shown. Excessive open ditch or gutter excavation
shal | be backfilled with satisfactory, thoroughly conpacted, naterial or
with suitable stone or cobble to grades shown. Material excavated shall be
di sposed of as shown or as directed, except that in no case shall materia
be deposited less than 4 feet fromthe edge of a ditch. The Contractor
shal |l maintain excavations free fromdetrinmental quantities of |eaves,
brush, sticks, trash, and other debris through the duration of the contract.

3.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirements and conditions
of the particular fill or enbankment for which it is to be used. Borrow
material shall be obtained fromthe borrow areas sel ected by the
Contractor. Unless otherwi se provided in the contract, the Contractor
shall obtain fromthe owners the right to procure material, pay royalties
and ot her charges involved, and bear the expense of devel oping the sources,
including rights-of-way for hauling. Borrow material from approved sources
on Governnent-controlled | and may be obtai ned without paynent of royalties.
Unl ess specifically provided, no borrow shall be obtained within the
l[imts of the project site without prior witten approval. Necessary
clearing, grubbing, and satisfactory drainage of borrow pits and the
di sposal of debris thereon shall be considered rel ated operations to the
borrow excavati on.

3.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON
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The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation to permt elevations and neasurenents of
the undi sturbed ground surface to be taken. Except as otherwi se permtted,
excavation areas shall be excavated providi ng adequate drai nage.

Overburden and other spoil material shall be transported to desi gnated
spoi |l areas or otherw se di sposed of as directed. The Contractor shal
ensure that excavation of any area or dunping of spoil material results in
no detrinmental effects on natural environnental conditions.

3.5 GRADI NG AREAS

Where indicated, work will be divided into grading areas wi thin which
satisfactory excavated material shall be placed in enmbankments. The
Contractor shall not haul satisfactory material excavated in one grading
area to another grading area except when so directed in witing.

3.6 FI NI SHI NG

The surface of excavations, other than excavations in rock, shall be
finished to a snmooth and compact surface in accordance with the lines,
grades, and cross sections or elevations showm. The degree of finish for
graded areas shall be within 0.1 foot of the grades and el evati ons
indicated. Gutters and ditches shall be finished in a manner that wl|l
result in effective drainage. |If the Contractor over excavates, the area
will be backfilled with approved satisfactory material and track-wal ked
usi ng five passes of a dozer having a ground pressure of 5 psi.

3.7 SUBGRADE AND EMBANKMENT PROTECTI ON
During construction, excavations shall be kept shaped and drained. Ditches
and drains shall be maintained to drain effectively at all times. The
fini shed subgrade shall not be disturbed by traffic or other operation and
shal |l be protected and nmintained by the Contractor in a satisfactory
condi tion.

-- End of Section --

DACW67- 03- R- 0001 SECTI ON 02300 Page 7 R0O004



This page isintentionally left blank.



Cof f erdam & Excavati on, Howard Hanson Dam 03040

SECTI ON 02490

SO L AND ROCK ANCHCRS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 301 (1999) Structural Concrete
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO

AASHTO M 252 (1996) Corrugated Pol yet hyl ene Drai nage

Tubi ng

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 572/ A 572M (1999) High-Strength Low All oy

Col unbi um Vanadi um Structural Steel

ASTM A 722/ A 722M (1998) Uncoated Hi gh-Strength Steel Bar
for Prestressing Concrete

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 109/ C 109M (1999) Conpressive Strength of Hydraulic

Cement Mortars (Using 2-in. or (50 nmm
Cube Speci nens)

ASTM C 144 (1999) Aggregate for Masonry Mortar
ASTM C 150 (1999a) Portland Cenent
ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent

G out (Nonshri nk)

ASTM D 1248 (2000) Pol yethyl ene Pl astics Ml ding and
Extrusi on Materials
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ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Compounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 4101 (2000) Propylene Plastic Injection and
Extrusion Materials

POST- TENSI ONI NG | NSTI TUTE ( PTI)

PTI Spec (Dec 2000, Second Edition) Specification
for Unbonded Single Strand Tendons

PTI Rec (June 1996, Third Edition) Reconmendations
for Prestressed Rock and Soil Anchors

PTI Post Tensi oni ng Manual (Nov 1990, Fifth Edition) Post Tensioning
Manual

U S. ARW CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

1.2 DEFI NI TI ONS

The following definitions are in addition to those given in PTlI Rec,
Section 2.0:

Anchored Structure - The wall, foundation or other structure to which the
anchor is to transfer force.

Denonstration Test Anchor - An anchor which is performance tested to verify
desi gn assunptions and installation practices.

1.3 SYSTEM DESCRI PTI ON
1.3.1 Cener a

The work includes fabrication, installation, and testing of soil and rock
anchors for the permanent soldier pile with tiebacks retaining wall, and
the fabrication, installation, and testing of rock anchors to tie down the
cofferdam structure and to support the cofferdam slope and wall at the |eft
abutnent, and the fabrication, installation, and testing of rock anchors at
the north flood/retaining wall

1.3.1.1 Soil and Rock Anchors for the Permanent Soldier Pile with Ti ebacks
Ret ai ni ng Wal

The fabrication, installation, and testing of the soil and rock anchors for
the permanent soldier pile with tiebacks retaining wall shall be as shown
on the drawi ngs and as specified in these specifications. General criteria
for the soil and rock anchors for the permanent retaining wall are shown on
the drawings. The materials, stressing, |oad testing, and acceptance shal
be in accordance with PTI Rec and these specifications. Soil and rock
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anchors for the permanent retaining wall shall be threaded bar type. The
Contractor shall be responsible for determining drilling nethods,
fabrication and installation. Approval of the drilling methods,
fabrication and installation by the Contracting Oficer shall not relieve
the Contractor of responsibility for performance of the soil and rock
anchors. Paynment for soil and rock anchors as specified in Section 01270A
MEASUREMENT AND PAYMENT, shall include all costs in connection with
fabricating, installing, and testing the anchors.

1.3.1.2 Rock Anchors for the Cofferdamand for the North Fl ood/ Retaining
wal |

Fabrication, installation, and testing of the rock anchors to tie down the
cof ferdam and to support the |l eft abutnment slope and wall, and for the
north flood/retaining wall shall be as shown on the drawi ngs and as
specified in these specifications. The materials, stressing, |oad testing,
and acceptance shall be in accordance with PTI Rec and these
specifications. Rock anchors shall be threaded bar type. Paynent for rock
anchors as specified in Section 01270A, MEASUREMENT AND PAYMENT, shal
include all costs in connection with fabricating, installing, and testing
the anchors.

1.3.2 Per manent Sol dier Pile with Ti ebacks Retaining Wall Anchor Design
Requi renent s

The individual soil and rock anchors shall neet the following criteria and
the criteria shown on the draw ngs:

The Lock-off Load shall be 30 percent of the ultimate strength of the
prestressing steel. The maxi mum Test Load shall not exceed 40 percent
of the ultimate strength of the prestressing steel

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Subnittals
Fabrication and Installation Drawings; G

Shal | include: drawi ngs and detailed installation procedures and
sequences showi ng conplete details of the installation procedure
and equi pnent; anchor fabrication; grouting nmethods; grout nix
designs; anchor and casing placenent and installation; corrosion
protection for bond I ength and for unbonded | ength, details of
corrosion protection, including details of anchorage and
installation; stressing | ength and anchorage; anchorage and
trunpet; stressing and testing procedures with |engths, forces,
deformations, and el ongations for the approval by the Contracting
O ficer. Shop drawi ngs for anchors shall include |ocations and
details of the spacers, centralizers, and banding. |If different
types of anchors are to be installed, each anchor type shall be
readily identifiable. Once reviewed by the Contracting O ficer
no changes or deviation fromshop drawi ngs shall be permtted

wi thout further review by the Contracting Oficer
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Equi pnent

The Contractor shall submt catalog cuts, brochures, or other
descriptive literature describing the equi pnent to be used for
drilling, grouting, handling, and installing the soil and rock
anchors. The Contractor shall also subnit sketches, draw ngs or
details showi ng the access and tenporary supports where required
for the drilling equi pnent and stressing frames. Descriptions of
stressing jacks, gages, dynanoneters, load cells, or other devices
for measuring stressing |load, certified calibration records for
each set of jacking equipnent, and current testing curves for
stress neasurenent gages which show that gages have been
calibrated for the jacks for which they are used shall be
submitted for review 30 days prior to the start of the testing
operations.

Fabricator Qualifications; G
Installer Qualifications; G
Core Logging and Soil Sanpling Qualifications; G

The qualifications and experience records shall be submtted for
approval. Experience records shall identify all the individuals
responsi ble for the anchors and shall include a listing of
projects of similar scope perfornmed within the specified period
along with points of contact. The Contractor shall submit the
qualifications prior to the installation of any anchors specified
in this section.

Installation Plan; G

The Contractor shall subnmit to the Contracting Oficer for review
and coment a plan for installing the soil and rock anchors. The
proposal shall describe the sequence for installation and ot her
restrictions as outlined on the drawi ngs or specified. The anchor
and casing installation procedures shall be deternined by the
Contractor as part of the anchor design. The installation plan
shall al so include descriptions of nethods and equi prent to be
used by the Contractor for alignment checking of anchor hol es and
casi ngs.

SD- 06 Test Reports
Prestressing Steel

Certified test reports for each heat or |ot of prestressing stee
shall be submitted with materials delivered to the site.

Cenent Grout M xture Proportions
Thirty days prior to installation of anchors, the Contractor shal
submit the mixture proportions that will produce grout of the
quality required. Applicable test reports shall be submitted to
verify that the grout nixture proportions selected will produce
grout of the quality specified.

SD-07 Certificates

Prestressi ng Steel
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The Contractor shall furnish five copies of mll reports and five
copies of a certificate fromthe manufacturer stating chem ca
properties, ultimate strengths, yield strengths, nodul us of
elasticity, and any other physical properties needed for the
required conputations, for the type of steel furnished.

SD- 11 O oseout Submttals
Anchor Recor ds

Upon conpl etion of installation of each anchor, the Contractor
shal | furnish top of bond zone el evation, bond | ength, free
stressing |l ength of anchor, grout mx, grouting pressure, bags of
cenment injected, and a report of performance test or proof test
and extended creep test results. The performance test, proof test
and extended creep test results shall include neasured |engths of
drill holes and anchors, the |oads and el ongati ons recorded during
testing, nonitoring and stressing of the anchors, and graphs of
test results. In addition as-built draw ngs showi ng the conpl eted
installation of the anchors shall be furnished upon conpl etion of
installation of all anchors.

1.5 QUALI FI CATI ONS

Anchor fabricator and installer qualifications shall be submitted for
approval in accordance with paragraph SUBM TTALS. The submittals shall
where applicable, identify individuals who will be working on this contract
and their relevant experience. No changes shall be rmade in approved
personnel wi thout prior approval of the Contracting Oficer.

1.5.1 Fabricator Qualifications
The anchors shall be fabricated by a manufacturer that has been in the
practice of designing and fabricating soil and rock anchors sinilar in size
and scope to this project for at |east ten years.

1.5.2 Installer Qualifications
The anchors shall be installed by a firmwhich is regularly engaged in the
installation of soil and rock anchors and has at |east ten years experience
in the installation of simlar anchors. The superintendent shall have
installed anchors on at least five projects of sinilar scope and size.

1.6 PREPARATORY MEETI NG

Prior to comrencing any work on the anchors, the Contractor, including all

field personnel to be involved in drilling and installation of the anchors,
shall neet with representatives of the Contracting Oficer to reviewthe
pl ans and specifications, work plans, and submittals. Drilling may

comrence upon approval of the anchor installation plan and procedures
described in paragraph SUBM TTALS and after the conduct of the Preparatory
Meet i ng.

1.7 DELI VERY, STORAGE AND HANDLI NG
Materials shall be suitably wapped, packaged or covered at the factory or

shop to prevent being affected by dirt, water, oil, grease, and rust.
Materials shall be protected agai nst abrasion or damage during shiprment and
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handling. Materials stored at the site shall be placed above ground on a
wel | supported platformand covered with plastic or other approved
material. Materials shall be protected from adjacent construction
operations. Gounding of welding |leads to prestressing steel shall not be
permitted. Prestressing steel which is damaged by abrasion, cuts, nicks,
heavy corrosions, pitting, welds or weld spatter shall be rejected and
renoved fromthe site. Prestressing steel shall be inspected prior to
insertion into anchor holes for damage to corrosion protection. Any such
damage shall be repaired in a manner recomrended by the prestressing stee
manuf act urer and approved by the Contracting Oficer.

1.8 SI TE CONDI Tl ONS
* Amend RO004*

A foundation investigation has been made at the site by the Governnent and
data is presented on the foundation exploration drawings. Logs of core
borings and subsurface soil data | ogs are shown on the drawings. While the
foundation information is representative of subsurface conditions at the
respective locations, local variations in the characteristics of the
subsurface materials may be anticipated. Local variations which may be
encountered include, but are not limted to, classification and thickness
of rock strata, fractures, and other discontinuities in the rock structure,
and variation in the soil classifications. Such variations will not be
considered as differing materially within the purview of the CONTRACT
CLAUSES, paragraph DI FFERI NG SI TE CONDI TIONS. Core fromthe borings

i ndi cated on the drawi ngs are avail able for inspection as specified in the
SPECI AL CONTRACT REQUI REMENTS, paragraph PHYSI CAL DATA. The Contracting
Oficer is responsible for location of all utilities that may be affected
by construction. The Contractor is responsible for verifying the |location
of all utilities that nay be affected by construction or the installation
of the reek—beltssoil and rock anchors.

* % % %

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Prestressing Stee

2.1.1.1 Hi gh-Strength Steel Bars

ASTM A 722/ A 722M Type Il (deformed), (150 ksi ultimate tensile strength)
nmeeting all supplenentary requirenents.

Mechani cal couplings shall support the minimumultinmate tensile strength of
the coupl ed bars.

2.1.2 Structural Steel

ASTM A 572/ A 572M Grade 50 (Fy = 50ksi)
2.1.3 St eel Pipe

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

2.1. 4 St eel Tube
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ASTM A 500; grade B
2.1.5 Ductile Iron Castings
ASTM A 536.
2.1.6 Pol yet hyl ene Tubi ng
2.1.6.1 Snmoot h Pol yet hyl ene Tubi ng
ASTM D 1248, Type I11.
2.1.6.2 Cor rugat ed Pol yet hyl ene Tubi ng
AASHTO M 252, with average mini mum wall thickness of 0.06 inch.
2.1.7 Pol ypr opyl ene Tubi ng
2.1.7.1 Snmoot h Pol ypropyl ene Tubi ng
ASTM D 4101, designation PP 210 B5542-11.
2.1.8 Pol yvi nyl Chl oride (PVC) Pipe
ASTM D 1785, Schedul e 40.
2.1.9 Pol yvi nyl Chl oride (PVC) Tubing
2.1.9.1 Snmoot h Pol yvi nyl Chl oride (PVC) Tubing
ASTM D 1784.
2.1.9.2 Corrugat ed Pol yvinyl Chloride (PVC) Tubing

Manuf actured fromrigid PVC conmpounds conformng to ASTM D 1784, C ass
13464-8 with average mni mum wal | thickness of 0.04 inch.

2.1.10 Heat Shri nkabl e Sl eeve

Radi ati on cross |inked polyolefin tube internally coated with an adhesive
seal ant.

2.1.11 Corrosion Inhibiting Conpound

The corrosion inhibiting conpound shall conformto the requirements of
Section 3.2.5 of PTlI Spec.

2.2 MANUFACTURED | TEMS

2.2.1 Anchor Head
Anchor head shal |l consist of steel bearing plate with nut for threaded bar
anchors, and corrosion protection. Anchorage devices shall be capabl e of
devel opi ng 95 percent of the guaranteed ultimate strength of prestressing
steel. The anchorage devices shall conformto the static strength
requirenents of Section 3.1.6 (1) and (2) of the PTI Post Tensioni ng Manual .

2.2.2 Prestressing Steel Couplers
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Prestressing steel couplers for bars shall be capable of devel oping 100
percent of the minimum specified ultimate tensile strength of the
prestressing steel.

2.2.3 Centralizers and Spacers

Centralizers and spacers shall be fabricated fromplastic, steel or other
approved material which is nondetrinental to the steel. Wod shall not be
used. The centralizer shall be able to support the anchor in the dril
hol e and position the tendon so a minimumof 0.5 inch of grout cover is
provided. Centralizers and spacers shall permt grout to freely flow up
the drill hole.

2.2. 4 Casi ng
Casing shall be selected and sized by the Contractor where required.
Casing shall be the necessary type and size to permt proper drilling of
anchor hol es and pl acing of anchors as specified herein and shown on the
drawi ngs. Strai ghtening of casings and nmachi ning of joints may be
necessary in order to nmeet specified alignnent tol erances.

2.3 GROUT
* Amend RO004*

Al grout used shall be non-shrink type and shall be conpatible with the
steel anchors.

* k% %

2.3.1 Cenent
ASTM C 150, Type I, I1l, or II1I.
2.3.2 Wat er

Water shall be fresh, clean, potable, and free frominjurious amounts of
sewage, oil, acid, alkali, salts, or organic nmatter

2.3.3 Aggr egat es
*Arend RO004*
Fi ne aggregate for sand-cenent grout shall conformto ACI 301 and ASTM C 33
for grout for backfilling holes or ASTM C 144 for grout for pregrouting.

Aggregates shall not contain substances which may be deleterioulsy
del eteriously reactive with alkalies in the cenment.

* Kk k%

2.3.4 Adm xt ur es.
* Amend R0004*

Non- shrink adnmi xtures shall be used in all grout. Admixtures which contro
bl eed, inmprove flowability, reduce water content and retard set may be used
in the grout subject to the approval of the Contracting Officer. Any

adm xtures used shall be conpatible with the steel and shall be mxed in
accordance with the manufacturer's recomrendati ons.
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* Kk kK

2.3.5 Grout for Anchors
2.3.5.1 Cenent G out
* Amend R0004*

Cenent grout mxture proportions shall be the responsibility of the
Contractor. Grout for grouting anchors shall consist of a honpgenous,
punpabl e, stable m xture of portland cenment and water. The stable nixture
is defined as a mixture that does not bleed or segregate. The Contractor
shal |l submit his proposed mx design to the Contracting O ficer for
approval. The water content shall be the m ninum necessary for proper

pl acement but the water-cenment ratio shall not exceed 0.45 by weight.

Fi nal proportions of materials shall be based on results of tests nmde on
sanple m xtures of grout. The mininum conpressive strength of two-inch
cubes, nol ded, cured, and tested in accordance with ASTM C 109/ C 109M
shal |l be 37560 4,000 psi at the time of stressing and 6,000 psi at 28 days.
The Contractor shall be responsible for taking, curing, and breaking of
grout test cubes for determning mx design, and all testing shall be done
by an independent | aboratory approved by the Contracting Oficer. Soi
and rock conditions and tenperatures shall be replicated in the curing
process.

* Kk kK

2.3.6 Sand- Cenent G out
* Amend R0004*

Grout for holes which are abandoned shall consist of a mixture of portland
cenent, masonry sand and water. The grout mx proportions shall be the
responsibility of the Contractor. The Contractor shall submit his proposed
m x design to the Contracting Officer for approval. The water content
shal | be the mninum necessary for proper placenment. Final proportions of
materials shall be based on results of tests made on sanple nixtures of
grout. The mi ni mum conpressive strength of two-inch cubes, nol ded, cured,
and tested in accordance with ASTM C 109/ C 109M shall be 4,000 psi at the
time of stressing and 6,000 psi at 28 days. The Contractor shall be
responsi ble for taking, curing, and breaking of grout test cubes for
determining nmix design, and all testing shall be done by an independent

| aboratory approved by the Contracting Oficer. Soil and rock conditions
and tenperatures shall be replicated in the curing process.

* k% %

2.3.7 Grout for Anchor Pads

Gout for leveling bearing plates shall be nonshrink grout confornming to
ASTM C 1107.

2.4 ANCHOR FABRI CATI ON
2.4.1 CGener a

Fabrication of the anchors shall be as recommended by the suppliers.
Anchors shall be conpletely assenbled with all centralizers, spacers, grout
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and vent tubes and corrosion protection prior to insertion into the hole.
Fabri cated anchors shall be protected, transported and stored in a nmanner
to prevent contam nation or damage to any comnponents.

2.4.2 Bond Breaker

Bond breaker for free stressing | ength of unbonded anchors shall consist of
snoot h pol yet hyl ene tubing, mninmumwall thickness 0.04 in., or snmooth PVC
tubing, mnimmwall thickness 0.04 in.

2.4.3 Vent Tubes

Vent tubes used during grouting operations, if necessary, shall be any
appropriate type for the job, as recommended by the supplier of the anchors.

2.4. 4 Grout Tubes

Grout tubes shall be polyethyl ene tubing or as recomended by the anchor
manuf act urer and approved by the Contracting Oficer. 1nside dianeter of
grout tubes shall be adequate to fully grout the entire hole.

2.4.5 Corrosi on Protection

Corrosion protection shall be as indicated. Corrosion protection shall be
provided for the entire anchor (free stressing length and bond | ength).

2.4.5.1 Free Stressing Length Encapsul ation

Encapsul ation for free stressing length shall consist of a sheath of snpoth
pol yet hyl ene tubing, mininmumwall thickness 0.06 inch; snooth pol ypropyl ene
tubing, minimmwall thickness 0.06 inch; snmooth PVC tubing, nininmwall
thi ckness 0.04 inch; steel pipe or tube with nminimumwall thickness 0.20
inch or corrugated tubing conformng to paragraph BOND LENGTH
ENCAPSULATI ON. Sheath for bars may be heat shrinkable sleeve with a

m ni mum t hi ckness of 0.024 inch. Free stressing |ength encapsul ati on shal
extend at least 4 inches into the trunpet, but shall not contact the
bearing plate during testing and stressing of the prestressing steel.

Where corrugated tubing is used for sheath for unbonded anchors, a separate
bond breaker shall be provided.

2.4.5.2 Bond Length Encapsul ation

Bond | ength encapsul ati on shall consist of corrugated pol yethyl ene tubing,
m ni mum wal | t hi ckness 0.060 i nch or corrugated PVC tubing, m nimm wall
t hi ckness 0. 040 i nch.

2.5 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
* Amend R0004*

The Contractor shall have required nmaterial tests perforned on prestressing
steel and accessories by an approved | aboratory to denonstrate that the
materials are in conformance with the specifications. Gout shall be
tested in accordance with ASTM C 109/ C 109M These tests shall be at the
Contractor's expense. Gout tests shall be perfornmed on each batch of
grout mixed and used for soil and rock anchor installation. Prestressing
steel test results shall be furnished prior to beginning fabrication of any
anchors. Gout test results shall be provided to the Contracting Oficer
within 24 hours of testing.
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* Kk kK

PART 3  EXECUTI ON
3.1 EQU PMVENT

The Contractor's Quality Control manager shall verify that the equi prent
used on site is the same as the equi pnment submitted for approval.

3.1.1 Drilling Equi prent

Drilling equipnment shall be suitable for advancing the drill tools to the
depths and at the alignment specified.

3.1.2 Grouti ng Equi pnent
3.1.2.1 Grout M xer

The grout m xer shall be a hi gh-speed, high-shear, colloidal type grout

m xer capabl e of continuous nmechanical mxing that will produce uniform and
thoroughly m xed grout which is free of |unps and undi spersed cenent. The
m xer shall be equipped with a suitable water and adm xture neasuring
devices calibrated to read in cubic feet and tenths and so desi gned that
after each delivery the hands can be conveniently set back to zero.

3.1.2.2 G out Punp
*Arend RO004*

The grout punp shall be of the positive displacenent type, and shall be
capabl e of punping at all flow rates bel ow 20 gall ons per mnute, shall be
capabl e of punping at the pressure of at |east 50 psi at zero flow rate.

For neat—cenent grout, the punp shall have a screen with 0.125 inch naxi mum
clearance to sieve the grout before being introduced into the punp.

Screens are not required for shear type mixers. A punp shall also be
avai | abl e which is capable of punping both neat—cenent grout m xes and
sandedsand- cenent grout m xes. The pumnping equi prent shall have a pressure
gage capabl e of measuring pressures of at |east 150 psi or tw ce the
required grout pressure, whichever is greater.

* k% %

3.1.2.3 Material Safety

Cenent, linme, and bentonite clay are respiratory and skin irritants. See
Section No. 6 of EM 385-1-1 shall be strictly adhered to and workers shal
be equi pped with respirators and skin protection during mxing of dry
cenent and bentonite products. The manufacturer's safety equi prent and
instructions shall be used.

3.1.3 Stressi ng Equi pnent

Stressing equi pnent shall be hydraulically operated and shall have a
capacity sufficient to stress the anchors to the specified Test Loads
within the rated capacity in one stroke. Punps shall be capable of
appl yi ng each load increment in |less than 60 seconds and shall be capable
of maintaining the hydraulic pressure within 50 psi. The equi pnent shal
permt stressing of the prestressing steel in increnents and raising or
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lowering the load in the prestressing steel. The equi pnent shall be
calibrated with an accuracy of +2%and the calibration certificate and
graphs shall be available at the site. The production gage shall have
graduations of 100 psi or less. A second certified gage shall be

mai ntai ned for periodic verification of the production gage. A dial gage
or approved device shall be provided to neasure total tendon el ongation at
each |l oad increment to the nearest 0.001 inch. The dial gage shall be
capabl e of neasuring the entire anchor novenent without being reset.
Calibration of gages shall be verified no nmore than 30 cal endar days prior
to comenci ng work under this contract and at six-nonth intervals

t hroughout the period of use.

3.1.4 Testing Equiprent

Testing equi prrent shall consist of a hydraulic jack with calibrated
pressure gage for applying the load and a dial gage or vernier scale to
neasure anchor novenent. The ramtravel of the stressing equi pment shal

be not less than the theoretical elastic elongation of the total anchor

l ength at the maxi num Test Load. The pressure gage shall be graduated in
100 psi increnents. The stressing equi pment and pressure gage nust have
been calibrated as a unit no nore than 30 cal endar days prior to conmencing
work under this contract and at six-nmonth intervals throughout the period
of use. The novenent neasuring device shall have a mininumtravel equal to
the theoretical elastic elongation of the total anchor |ength at the
maxi mum Test Load wi thout resetting the device. An approved dial gage or
verni er scale and stand shall be provided to neasure novenment of the wall.

3.2 DRI LLI NG HOLES
3.2.1 Cener a
* Amend RO004*

The physical conditions indicated on the drawings are the result of soi
sanmpling and core boring. (See also paragraph “PRAIECF "SI TE CONDI TI ONS") .
Hol es shall be drilled at the |ocations and inclinations shown and to the
dept hs and dianeters determned by the Contractor to provide the design
bond I ength and capacity indicated on the drawi ngs. The |ocations of the
hol es may be changed only as approved by the Contracting Oficer. Any
redesign due to relocation of anchor holes will be perforned by the
CGovernment. Unl ess otherw se specified, the Contractor shall deternine the

drilling nethod to be used. No holes shall be drilled within 20 feet
(horizontal and vertical) of a grouted hole until the grout has set at
| east 24 hours. Pressure grouting and drilling shall not be sinultaneously
performed within a distance of 20 feet. Care shall be taken while drilling

to avoid danage of any kind to the existing structures. Danmmges of any
nature will be evaluated by the Contracting Oficer and repairs or

repl acenents shall be nmade at his discretion. Holes shall be drilled a

maxi mum of 1 foot beyond the required anchor bond I ength. WAste water from
drilling operations shall be collected and recycled or treated; it shal

not be discharged directly into the river or |ake or on the ground. See

al so Section 01061 ENVI RONMENTAL PROTECTI ON

* k% %

3.2.2 Drilling In Soi

Holes in soil may be drilled by rotary drilling, rotary percussive,
vi bratory driven casing, or using other nethods suitable for the intended
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purpose. Holes in soil shall be provided with steel casing where required
for support of the surrounding material.

3.2.3 Casi ng
Casing shall be utilized for drilling through unstable soil fornmations.

3.2. 4 Drilling in Rock

Holes in rock may be drilled by rotary drilling, percussion drilling,
down-t he- hol e hammer, or using other nethods suitable for the intended
purpose. Precast cofferdam segnments shall not be damaged during drilling

operations for the rock anchors for the precast cofferdam segnents.

3.2.5 Recor ds

The presence of a Governnent inspector or the keeping of separate drilling
records by the Contracting Oficer shall not relieve the Contractor of the
responsibility for the work specified in this paragraph. Paynment will not

be made for any work for which the required records have not been furnished
by the Contractor.

3.2.6 Al i gnnent
3.2.6.1 Tol erances

The anchor hole shall be located within 12 inches of the plan |ocation,

unl ess noted otherwi se. The anchor holes for anchoring the precast

cof ferdam segnments shall be | ocated within 1 inch of the plan | ocation.

The entry angle shall be within 3 degrees of the specified inclination,

unl ess noted otherwi se. The entry angle shall be within 1 degree of the
specified inclination for the cofferdam precast segnents. The alignment of
the drilled hole shall be within 3 degrees of the theoretical alignnment,
unl ess otherwi se noted. The alignnment of the drilled hole for the

cof ferdam precast segments shall be within 1 degree of the theoretica
alignment. |If the hole alignment is not within these tol erances, the hole
shal | be backfilled with cement or sand-cenent grout and a new hole drilled
adj acent to the rejected hole.

3.3 | NSTALLATI ON OF ANCHCORS
3.3.1 Cener a

The Contractor shall be responsible for each drilled hole until the anchor
has been installed, grouted, stressed and accepted. Holes in rock and
casings shall be cleaned by pressurized air and/or water to renove dril
cuttings and nmud. Precast cofferdam segnents shall not be danaged during
the installation of the rock anchors in the precast cofferdam segnents.

3.3.2 Pl aci ng

Al'l the equi pnent used in handling and placing the anchors shall be such
that it does not danage or deteriorate the prestressing steel, corrosion
protection, or the anchorages. Each anchor shall be inspected prior to
insertion into the hole. Any damage to corrosion protection shall be
repaired prior to insertion or, if determned by the Contracting Oficer to
be not repairable, the anchor shall be replaced. Insertion of anchors
shall be in accordance with PTlI Rec.
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3.3.3 Cenment Grouted Rock Anchors
* Amend R0004*

Grouting equi prrent shall be of type and capacity required for successfu
installation of the rock anchors. AH—anchorsshalluse single stage—
grouti-ng—to—encase-theanchor— Gouting shall be perfornmed by a nmethod in
accordance with PTlI Rec, paragraph 7.6. G outing shall commence at the
bottom of the grout zone and proceed to the top of the zone.

* k% %

3.3. 4 Grouting of Soil and Rock Anchors
3.3.4.1 Cenera

* Amend R0004*

Wthin the bond | ength, grout placement shall proceed such that the hole is
filled in a manner to prevent air voids. The reek anchor hole shall be
progressively filled with grout and mai ntai ned conpletely full from bottom
to top of the zone until the grout has set. G outing may be acconplished
through the casing pipe, grout tubes, hollow stem augers or hollow dril
rods. The grouting procedure used shall provide rock anchors which neet
the specified design capacity.

* % % %

3.3.4.2 Wat erti ght ness Test
*Arend R0004*

For each rock anchor, Aa watertightness test shall be conducted in drilled
hol es | ocat ed above the water surface prior to installing cenent-grouted
beltsanchors. Drilled holes for anchors that terminate in soil do not
require the watertightness test. |If the | eakage rate exceeds 5 inches of
wat er drop (measured along the drilled hole alignment) in 5 mnutes then
the hole shall be grouted, then redrilled after the grout sets for 18 hours
and retested for watertightness. |If the test is not satisfactory, the
grouting and redrilling shall continue until the hole is watertight at no
addi tional cost to the Governnent. The Contractor shall assune that 40
percent of the reek—beltanchor holes will fail the watertightness test and
require grouting and redrilling.

3.3.4.3 Gravity Grouting

Phe—he#e— (}aV|ty groutlng is not allomed for the 50|I and rock anchors of
the permanentretaining—wallthis specification Section 02490. Al soil and

rock anchors of Section 02490 shall be pressure grouted.

* k% %

* Amend RO004*

3.3.4.4 Pressure Grouting {Seit—andReck-Anchorsfor Permanent—Retalning—

DACW67- 03- R- 0001 SECTI ON 02490 Page 14 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

V)

* Kk kK

The nethod of pressure grouting shall be determ ned by the Contractor.
Grouting pressures and punping rates shall be controlled to prevent ground
surface heave or fracturing. Gouting pressures shall be increnmentally
increased until a refusal is reached or an acceptabl e amount of grout is

punped.

*Arend RO004*
3.3.4.5 Post - Grout i ng (Seitl—andRock—-AnchorsforPernmanent—Retailning—\Vak)-

* k% %

The nunber of phases of post-grouting shall be determned by the
Contractor. Gouting pressures and punping rates shall be controlled to
prevent ground surface heave or fracturing. Gouting pressures shall be
incrementally increased until a refusal is reached or an acceptabl e anpbunt
of grout is punped.

3.3.5 Install ation

The bearing plate and nut (threaded bar anchors) and bearing plate, shal

be installed perpendicular to the anchor, within 3 degrees, and centered on
the anchor wi thout bending of the stressing steel. Nuts, couplers, and
threaded bar shall be free of dirt, grout or other contami nants. Corrosion
protection shall be maintained intact at the anchorage and any danmage shal
be repaired prior to stressing.

3.4 STRESSI NG

After the anchor grout in the bond zone has reached sufficient strength as
verified by grout cube break, the anchors shall be stressed. Prior to
stressing, surfaces upon which the stressing equiprment is resting nust be
clean and the stressing equi pnment shall be aligned as nearly with the
center of the hole as possible. An Alignnment Load of 10 percent of the
Desi gn Load shall be applied to the anchor prior to setting dial gauges.
The Contractor shall stress the anchor in accordance with the anchor

manuf acturer's recommendati on, subject to the approval of the Contracting
Oficer. Design and Lock-off |oads are given on the draw ngs. The
Contractor shall determ ne the | ock-off procedure so that the lift-off
results neet the acceptance criteria specified in paragraph ACCEPTANCE
The nmaxi mum stress shall never exceed 80 percent of the guaranteed ultimate
strength of anchor steel. The process of stressing the anchors shall be so
conducted that accurate elongation of the anchor steel can at all tinmes be
recorded and conpared with the conputations submitted to, and accepted by
the Contracting Oficer. Safety precautions shall be taken to prevent
workers from being behind or in front of the stressing equi pnent during
stressing. Stressing of the anchors shall be perfornmed in a sequence
submitted by the Contractor for review by the Contracting Officer. All
stressing shall be done in the presence of a representative of the
Contracting Officer. At no tinme during the stressing and testing of an
anchor shall the stressing equi pment be di sconnected fromthe tenporary
stressing head or anchor.
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3.4.1 Lock- of f

After conpletion of all the required tests, the |l oad shall be returned to
the Alignment Load and the Lock-off Load specified on the draw ngs shall be
applied to the anchor. A lift-off test shall be nade to verify the load in
the anchor before the anchor is |ocked-off and the stressing equipnent is
renoved. The lift-off reading shall be within 5 percent of the specified

| ock-of f load. |If the lift-off reading is not within five percent of the
specified | ock-of f | oad, the anchorage shall be reset and another |ift-off
readi ng shall be made. This procedure shall be repeated until a
satisfactory lift-off reading is obtained.

3.5 FI ELD QUALI TY CONTRCL

3.5.1 CGener a

3.5.1.1 Soi | and Rock Anchors for Permanent Soldier Pile with Tiebacks
Ret ai ni ng Wal

The first three anchors and a nmini mum of 5 percent of the remaining anchors
shal | be performance tested. All other anchors shall be proof tested.
During stressing of each anchor, a record shall be kept of gage pressure
and of anchor el ongation at each stage of stressing to the specified test
or Lock-off Load, as applicable. The Test Load shall not be exceeded. The
Contractor shall provide a qualified engineer to evaluate the anchor test
results and determ ne the acceptability of the anchors in accordance with
the criteria indicated hereunder. Final acceptance of each anchor wll be
made by the Contracting Oficer. Al tests shall be run in the presence of
the Contracting Oficer or his representative.

3.5.1.2 Rock Anchors to Tie-Down the Cofferdamand the North
Fl ood/ Ret ai ni ng Wl

The first three anchors at the cofferdam shall be performance tested. Al

ot her anchors shall be proof tested. During stressing of each anchor, a
record shall be kept of gage pressure and of anchor el ongation at each
stage of stressing to the specified test or Lock-off Load, as applicable.
The Test Load shall not be exceeded. The Contractor shall provide a
qual i fied engineer to evaluate the anchor test results and deternine the
acceptability of the anchors in accordance with the criteria indicated
hereunder. Final acceptance of each anchor will be nade by the Contracting
Oficer. Al tests shall be run in the presence of the Contracting O ficer
or his representative.

3.5.1.3 Rock Anchors to Support Cofferdam Sl ope and Wl
*Arend RO004*

Fi ve percent of the anchors shall be preefperformance tested. No—
performancetests—willbe conducted--All other anchors shall be proof tested.
During stressing of each anchor, a record shall be kept of gage pressure

and of anchor el ongation at each stage of stressing to the specified test
or Lock-off Load, as applicable. The Test Load shall not be exceeded. The
Contractor shall provide a qualified engineer to evaluate the anchor test
results and determne the acceptability of the anchors in accordance with
the criteria indicated hereunder. Final acceptance of each anchor wll be
made by the Contracting Oficer. Al tests shall be run in the presence of
the Contracting Oficer or his representative.
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* Kk k%

3.5.2 Rock and Soil Anchor Performance Testing

The Contractor shall conduct perfornmance tests on sel ected rock and soi
anchor installations as specified and as directed by the Contracting
Oficer.

* Amend RO004*

Cenent grouted rock and soil anchors shall be tested follow ng a period of
time not | ess than seven days after the installation has been conpl et ed.
M ni mum conpressive strength of the cement grout at tinme of testing shal
be 35004, 000 psi.

* % % %

Performance test procedures shall be in accordance with reconmendati ons
presented in PTI Post Tensioning Manual for Performance Tests, and shal
conformto the follow ng requirenents

*Arend R0O004*

— The maxi mumtest |oa
shall not exceed 133 percent of the design | ock-off |oad stated for the
bar, and in no case shall the maxi numtest |oad exceed 80 percent of
the guaranteed mninmumultinate tensile strength of the bar

2. A dial gage having a m nimumrange of 2.0 inches capable of
neasuring 0.001-inch shall be used to nmeasure novenment of the pulling
head of the reek beltanchor. The gage shall be nmounted on a stable
ref erence system approved by the Contracting Oficer

3. A hydraulic center-hole jack and hand punp of the type typically
used for testing reek beltsanchors shall be used to apply the test

| oad. The jack and pressure gauge shall be calibrated as a unit by an
i ndependent firm The pressure gauge shall be graduated in 100 ps
increnents or less. The pressure gauge shall be used to neasure the
applied load. The ramtravel of the jack shall not be |less than 6
inches. A calibrated master pressure gauge shall be kept at the site.
The master gauge shall be used to calibrate the test jack and pressure
gauge approxi mately every five test bars.

* Kk kK

4. The perfornance test shall be perforned by cyclically and
increnental ly | oading the rock and soil anchors in accordance with the
foll owi ng schedule. The anchor novenents shall be measured fromthe
alignment | oad and recorded to the nearest 0.001 inches with respect to
an i ndependent fixed reference point at each increment of |oad. The
alignment load is a nom nal |oad naintai ned on the anchor to keep the
testing equiprment in position. The test |oad shall be nonitored with
the pressure gauge. At load increnents other than the nmaxi numtest

| oad, the l|oad shall be held just [ong enough to obtain the novenent
readi ng.

Per f or mance Test Schedul e
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AL
0.25 DL*

AL
0.25 DL
0.50 DL*

AL

0.25
0. 50
0.75

HHE

AL

0.25
0. 50
0.75
1.00

HHERE

AL

0.25
0. 50
0.75
1.00
1.20

HEEER

AL

0.25
0. 50
0.75
1. 00
1.20
1.33 DL* (Max. Test Load)
Reduce to Lock-OFf Load

HHEREE

* Amend R0004*

Wher e: AL is the alignment |oad (less than 0.10 DL)
DL is the design | oad for anchor
(DL = 0.60 *Fpu *Aps for untensioned rock anchors)

* k% %

5. The maximumtest |oad shall be held for 10 minutes. The | oad-hold
period shall start as soon as the maximumtest load is applied. The
anchor noverent, with respect to a fixed reference, shall be nmeasured

at 1, 2, 3, 4, 5, 6, and 10 mnutes. |If the anchor npvenent between
Im nute and 10 m nutes exceeds 0.04 inches, the maxi numtest | oad shal
be held for an additional 50 mnutes. |If the |load hold is extended,

t he anchor nmovenment shall be recorded at 15, 20, 25, 30 45, and 60

m nutes. The Contractor shall plot the rock anchor novenment versus
test load for each |oad increment marked with an asterisk(*) in the
performance test schedul e and plot the residual novenent of the anchor
at each alignnment | oad versus the highest previously applied | oad.

6. The Contracting Oficer shall deternmine the acceptability of al
performance tests, and nmay reject those that do not conformto the
speci fications.

3.5.3 Pr oof Test
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* Amend RO004*

Proof test shall consist of increnmentally |oading the rock and soil anchors
and shall be conducted in accordance with PTI Rec. During the testing of
each rock and soil anchor, a record shall be kept of gage pressure and of
rock beltanchor el ongation at each stage of stressing to the Test Load
required by PTI Rec. Measurenents of the elongation of steel bar shall be
made in accordance with PTI Rec. |If the total novenent at the end of 10
m nutes at the maxi mum Test Load exceeds 0.040 inches, the Test Load shall
be held an additional 50 m nutes and the novenent readings shall be taken
at the interval specified in PTI Rec, paragraph 4.3.7.2. Test records
shal | be furni shed upon acceptance of each proof tested reck beltanchor in
accordance with paragraph: SUBM TTALS, subparagraph: SD-11 C oseout
Submittals.

Proof Test Schedul e

AL

0.25
0. 50
0.75
1. 00
1.20
1.33 DL (Max. test Load)
Reduce to Lock-OFf Load

HEEER

*Arend R0004*
Wher e: AL is the alignnment |oad (less than 0.10 DL)

DL is the design |oad for greund anchor
(DL = 0.60 *Fpu *Aps for untensioned rock belts)anchors)

* k% % %

3.5.4  Anchor Records
Upon conpletion of installation of each anchor, the Contractor shall
furni sh anchor records to the Contracting Oficer as specified in paragraph
SUBM TTALS.

3.6  ACCEPTANCE

3.6.1 CGener al
Accept ance of anchors shall be determned by the Contracting Oficer. The
following criteria will be used in determ nation of the acceptability of

each anchor:

a. Creep - Creep nmovenent shall not exceed 0.040 inch at maxi num Test

Load during the first 10 mnutes of the performance or proof test. |If
the creep novenent exceeds this limt, it shall not exceed 0.080 inch
at the naxi mum Test Load at the end of 60 minutes. |If the creep

nmovenent exceeds 0.080 inch at the maxi num Test Load at the end of 60
m nutes, the anchor shall be rejected.

b. Myvenent - Apparent free length shall be calculated fromthe
observed el astic nmovenment in accordance with PTI Rec.
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1. Mninmum Apparent Free Length - The calculated free length
shall be not |ess than 80% of the designed free tendon | ength plus
the jack length. |If the anchor does not neet this criteria, the
anchor shall be restressed fromthe Alignnent Load to the Test
Load and the apparent free length shall be recalculated. If the
anchor does not neet this criteria after 3 attenpts (original plus
2 restresses), the anchor shall be rejected.

2. Maxi mum Apparent Free Length - The calculated free length
shal |l be not nore than 100% of the designed free |l ength plus 50%
of the bond I ength plus the jack Iength. [|f the anchor does not
neet this criteria, and the cause of the behavior is not

i nvestigated and explained to the satisfaction of the Contracting
O ficer, the anchor shall be rejected.

c. Initial Lift-Of Reading - The initial lift-off reading shall be
within 5% of the specified Lock-off Load. |f the anchor does not neet
this criteria, the anchor shall be adjusted as necessary and the
l[ift-off reading shall be repeated.

3.6.2 Repl acenent of Rejected Anchors

Any anchor that fails the perfornance or proof test or is rejected by the
Contracting O ficer shall be replaced. A replacenent anchor, including a
new anchor hole, shall be provided by the Contractor at no expense to the
CGovernment. The | ocation of the replacement anchor shall be as directed by
the Contracting Oficer. The Contractor shall provide all materials,
supplies, equipnment, and | abor necessary to provide a new anchor assenbly
to the satisfaction of the Contracting Officer. No drilling shall be
performed for a replacenent anchor until the grouting of all anchors within
50 feet (horizontal and vertical) of the replacenent anchor |ocation has
been allowed to set for at least 24 hours. Payment will not be made for
rejected or failed anchors. The Contractor shall either renove fail ed
anchors and t horoughly ream and clear the anchor hole or renove the |oad
and cut the anchor and casing flush.

-- End of Section --
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SECTI ON 02845

SCLDI ER PI LE W TH Tl EBACKS RETAI NI NG WALL

PART 1 GENERAL
1.1 DESCRI PTI ON

This work consists of furnishing and constructing soldier pile with

ti ebacks retaining walls at |ocations shown and in close conformty to the
i nes, grades, and di mensi ons shown on the plans and shall conformto the
requi renents herein.

1.2 RELATED WORK
See the follow ng sections for rel ated work:

Section 02490, SO L AND ROCK ANCHORS

Section 03100a, STRUCTURAL CONCRETE FORMAORK

Section 03201, STEEL BARS AND WELDED W RE FABRI C FOR CONCRETE
REI NFORCEMENT FOR CI VI L WORKS

Section 03301a, CAST-I N PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS

Section 05055a, METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS
PROVI SI ONS

Secti on 05500a, M SCELLANEQOUS METAL

1.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 792 (2000) Density and Specific Gavity
(Rel ative Density) of Plastics by
Di spl acenent

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl
Chl oride) (CPVC) Conpounds

ASTM D 4716 (2000) Determning the (In-plane) Flow
Rate per Unit Wdth and Hydraulic
Transmi ssivity of a Geosynthetic Using a
Const ant Head

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

DACW67- 03- R- 0001 SECTI ON 02845 Page 1 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

SD-01 Preconstruction Subnittals
Ti eback vall Work Plan; G
Before the start of wall construction, the Contractor shall submit and have
approved a work plan addressing the neasures that will be enployed to
provide for the safety of traffic and the public. The work plan shall be
signed by an engineer who is registered as a Gvil Engineer in the State of
Washi ngton. As a mininmum the work plan shall include:

1. Detailed sequence and procedures for all phases of the wall
installation.

2. List of the equi pment and standby equi pnent to be utilized during
installation of the tieback wall.

3. Qualifications of the workforce to be utilized in the wall
i nstallation.

4. The Contracting Oficer shall take 2 weeks to review the tieback
wal | work plan.

Ti eback Installation; G

Procedures and qualifications for altering piles for tieback installation
shal |l be subnmitted for approval.

M x Design; G
M x Design shall be submtted for approval before installation.
SD- 02 Shop Drawi ngs
Ti eback Drawi ngs; G
Submit Working drawi ngs and cal cul ati ons for furnishing the specified
nunber of tieback anchors providing the horizontal conponent and
distribution of design force as provided by the tieback anchors shown in
the pl ans.
SD- 03 Product Data
Steel Solider Piles; G
Concrete; G
Reinforcing Steel; G
Geoconposite; G

Product data for all materials shall be reviewed and approved by the
Contracting Oficer.

SD-06 Test Reports
Concrete Mx Design; G
Concrete M x Design Test Reports shall be submitted for Governnent approval.

SD-07 Certificates
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Piles; G
Ti ebacks; G

Certifications for piles and tiebacks shall be submtted to the Contracting
Oficer for approval.

PART 2 PRODUCTS
2.1 Pl LES
2.1.1 Sol dier Piles

Steel soldier piles shall be of the size and quality as shown on the plans
and as specified in Division 5 of the specifications.

*Arend R0O004*
2.1.2 Concrete PiHesCylinder Shaft Infil
Concrete filling for cast-in-place concrete pitesshafts is—designatedby—

shal | have a m ni num 28-day unconfi ned conpressive
strength (f'c) of 4,000 psi below el evation 1171, and shall conformto the
pl ans and Division 3 of the specifications. Lean concrete filling for the
cast-in-place concrete shafts shall be installed above el evation 1171 and
shall conformto the plans and Division 3 of the specifications.

* Kk kK

2.1.3 Rei nforcing Stee

Rei nforcing steel shall be Grade 60 and shall conformto Section 03201,
STEEL BARS AND WELDED W RE FABRI C FOR CONCRETE REI NFORCEMENT FOR Cl VI L
WORKS.

2.1. 4 Ti ebacks

Ti ebacks shall be of the size and quality as shown on the plans and as
specified in Section 02490, SO L AND ROCK ANCHORS

2.2 Geoconposite

Manuf actured core not |less than 0.25 inch thick or nore than 2 inches thick
with one side covered with a layer of filter fabric.

Flow rate per ASTM D 4716 of at |east 4.0 gallons per mnute per foot of
width at a hydraulic gradient of 1.0 and a mininumexternally applied
pressure of 3,800 psf.

PART 3 EXECUTI ON

3.1 Pl LE SHAFT EXCAVATI ON
Hol es shall be drilled at the |location and depth shown on the plans.
Drilled holes shall be accurately l|ocated and shall be drilled straight and
true so the steel soldier piles neet the tol erances of being within 1 inch
in each horizontal direction of the indicated position at each el evation.

Hol es which do not conformto the required tol erances shall be corrected at
the Contractor's expense. Holes overdrilled by 6 inches or nore shall be
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backfilled with concrete to required tip elevation as shown on the draw ngs.

Sui t abl e casings shall be furnished and pl aced when necessary to contro
water or to prevent caving of the hole. Casing, if used in drilling
operations, shall be renoved fromthe hole as concrete is placed therein
The bottom of the casing shall be maintained not nore than 5 feet nor |ess
than one foot below the top of the concrete during wthdrawal and placing
operations unless otherwi se permtted by the Contracting Oficer.
Separation of the concrete during wthdrawal operations shall be avoi ded by
hamreri ng or otherw se vibrating the casing.

Al 1oose materials existing at the bottomof the hole after drilling
operations have been conmpl eted shall be renoved before placing the cast-in
drilled-hole (CIDH) pile and backfilling soldier pile with concrete.
Materials resulting fromdrilling holes shall be disposed of outside the

site limts at the designated di sposal areas.

Drilling mud or chemical stabilizers shall not be used except when
permtted by the Contracting O ficer.

Surface water shall not be permtted to enter the hole and all water in the
hol e shall be renmpbved before placing reinforced concrete therein

3.2 Pl LE | NSTALLATI ON
Steel soldier piles shall not be driven.

Piles shall be installed, aligned and hel d securely for concreting in
accordance with the approved procedures. Established tolerances shall be
confirmed prior to placing concrete. Steel soldier piles shall be
installed to a tolerance of within 1.0 inch in each horizontal direction of
the indicated position at each el evati on.

3.3 CONCRETE PLACEMENT

Unl ess ot herw se noted, the proportioning, mxing, transporting, placing,
curing, and finishing of the concrete shall be as per Section 03301la
CAST- | N- PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.

Uncased excavations shall not be | eft open overnight; fill uncased
excavations before work day is conpl et ed.

At the time concrete is placed, the excavation shall be free from
accunul at ed seepage water in excess of 2 inches in depth and any | oose
material .

Concrete placenent shall begin imediately after the pile placenent has
been approved by the Contracting O ficer. Placenent shall be continuous
throughout the length of the shaft, allowing only the necessary intervals
for rodding concrete and pul ling casings.

Free fall concrete may be used if there is no water in the shaft excavation
and provided it is directed through a hopper equipped with a tube, el ephant
trunk, or equivalent to prevent segregation of materials, such that fall is
vertical down center of shaft without hitting sides. The tube shall be in
sections to permt the discharge end to be raised as the shaft is filled.

Concrete shall be of such workability as to require no vibrating and a
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m ni mum anmount of rodding in the shaft I ength below 3 feet fromthe top.

The top 3 feet of shaft concrete shall be vibrated. Tenporary casings
shal |l be withdrawn before vibrating begins.

Once concrete is placed further work shall not proceed until the concrete
has attai ned a conpressive strength of not |less than 2,600 psi.

3.4 REI NFORCED CONCRETE FASCI A WALL

Concrete and rei nforcenent shall conformto Sections 03201, STEEL BARS AND
WELDED W RE FABRI C FOR CONCRETE RElI NFORCEMENT FOR Cl VI L WORKS and 03301a,
CAST- | N- PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.

3.5 BANK EXCAVATI ON

Excavate to the level of the first Iift to install the upper |evel of
ti ebacks.

Materials resulting fromdrilling holes shall be disposed of outside the
site limts at the designated di sposal areas.

3.6 TI MBER LAGG NG | NSTALLATI ON

Install initial level of the tinmber |agging after sufficient depth al ong
adj acent soldier piles has been exposed by bank excavation. The tinber
| aggi ng shall be Douglas Fir No. 1 G ade.

Laggi ng shall be secured in place during tieback installation, testing and
| ock off and excavation to the next |evel.

Subsequent |evels of |agging shall be placed as installation and excavati on
noves downwar d.

3.7 TI EBACK ANCHORS
* Amend R0004*

The fabrications, installation, grouting, and testing of the tieback
anchors shall conformto Section 02490, SO L AND ROCK ANCHORS, and as
specified in this section.

Grouting equi prrent shall be capable of grouting at a pressure of at |east
100 psi. The grout shall consist of Portland cement, water, and a water
reduci ng adm xture and shall be—mxedinthe followng proportions—neet the
requi rements of Section 02490, SO L AND ROCK ANCHORS
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* Kk kK

Smoot h and corrugated plastic sheathing, including joints, shall be
watertight. Polyvinyl chloride (PVC) sheathing shall conformto ASTM D 1784,
Class 13464-B. High density pol yethyl ene (HDPE) sheathing shall have a

density between 0.940 and O.960-granicn? as neasured in accordance with
ASTM D 792, A-2. Corrugated plastic sheathing shall be PVC or HDPE

The transition between the corrugated plastic sheathing and the anchorage
assenbly shall be an approved detail that allows stressing to the design
force without evidence of distress in the corrugated plastic sheathing.

Addi tional requirenents for tiebacks with bar type tendons are as foll ows:

1. Corrugated sheathing for bar tendons shall have a nomi nal wall
t hi ckness of 40 mils

Ti eback anchors shall be installed in accordance with the manufacturer's
recomrendations. In case of a conflict between the manufacturer's
reconmendati ons and these special provisions, these special provisions
shal | prevail

Water and grout fromtieback anchor construction operations shall not be
permitted to fall on public traffic, to flow across shoul ders or | anes
occupi ed by public traffic, or to flowinto | andscaping, gutters or other
drai nage facilities. Excessive amounts of water shall not be used in any
of the drilling and the tieback anchor installation procedures.

The holes drilled in the foundation materials shall be drilled to a depth
sufficient to provide the necessary bond | ength beyond the m ni num unbonded
| ength shown on the plans. The dianeter of the hole shall be |arge enough
to provide a m ni num of one inch grout cover over the corrugated plastic
sheathing for the frill-length of the tendon. Centralizers shall be used
full-length of the tendon.

Ti eback anchor holes in foundation material shall be drilled by either the
rotary or percussion drilling nethod.

Prior to installing each tieback anchor into the anchor hole, the anchor
shal |l be clean and free of oil, grease, din or other extraneous substance.

Ti eback anchor steel shall be protected prior to conpletion of all grouting
agai nst rust, corrosion and physical danmage. |In addition, there shall be
no evidence of distress in the plastic sheathing or crushing of the cenent
grout within the sheat hi ng.

Ti eback anchor grout placed in the drilled hole shall be placed using grout
t ubes.

Gout for all stages shall be injected at the | ow end of the void being
filled and shall be expelled at the high end until there is no evidence of
entrapped air, water or diluted grout.

After initial grouting, the tieback anchor shall remain undisturbed unti

the grout has reached a strength sufficient to provi de anchorage during
| oad testing.
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Secondary grouting shall be conpleted after the tieback anchor has been
| ocked off at the required | oad.

Bars for multiple bar tendons shall be stressed sinultaneously.
Addi tional requirenents for tiebacks with bar type tendons are as foll ows:

1. The bar tendons in the unbonded area shall be sheathed with snpoth
plastic that extends into the steel tube of the permanent tieback
anchorage assenbly, as shown on the plans. For this portion of snpoth
sheathing there is no nminimmwall thickness and the sheathing shall be
ei ther PVC or HDPE.

2. In addition, bar tendons shall be sheathed full-length with
corrugated plastic. The annular space between the bar and the
corrugat ed sheat hing shall be pregrouted prior to placing the tendons
in the drilled hole.

3. There shall be a seal between the snooth sheathing and the
corrugat ed sheathing at the top and bottom of the length of snpoth
sheat hi ng.

4. For bar tendons, the initial grout in the drilled hole may be
pl aced before or after insertion of the bar tendons.

5. For drilled holes 6 inches in dianmeter or less, the initia
grouting outside of the corrugated plastic sheathing shall extend to 2
feet bel ow the end of the steel tube of the anchorage assenbly. For
drilled holes greater than 6 inches in dianeter, the initial grouting
out side of the corrugated plastic sheathing shall be within the limts
of the bonded | ength.

3.8 TESTI NG

Al'l tiebacks shall be |oad tested by either a performance test or a proof
test. Testing requirenments are given in Section 02490, SO L AND ROCK
ANCHORS.

3.9 LOCK- OFF

After successful testing of the tieback anchors, the tieback anchors shal
be |l ocked off. The |ock-off requirenents are given in Section 02490, SO L
AND ROCK ANCHORS.

After lock-off, the grout shall be extended to the secondary grout |eve
shown on the plans. At least 24 hours after the secondary grout has set,
the remaining void in the steel tube and bearing plate shall be filled with
grout. Gout shall be injected at the | ow end and expelled at the high end
until there is no evidence of entrapped air or water. A mininmum grout head
of 2 feet shall be maintained until the grout has set.

The tieback anchor head or anchor nuts shall be enclosed with a grouted
anchorage encl osure device. After grouting the steel tube, the bearing

pl ate surface shall be cleaned, silicon sealant placed, and the anchorage
enclosure bolted in place. After bolting the anchorage encl osure in place,
the void in the anchorage enclosure shall be filled with grout by injecting
grout at the low end of the void and venting at the high end. Any holes in
the top of the anchorage encl osure used for grout placenent shall be

cl eaned and sealed with silicon seal ant.
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3.

10 WALL DRAI NAGE

Geoconposi te drai nage and weep hole material will be installed as |agging
is installed.

Weep hol e drains shall be installed in accordance with the plans.

11 BACKFI LL

Voi ds between the | aggi ng and excavated bank shall be backfilled in 8-inch
| ayers and conpacted. Backfill material shall be pervious pea grave
backfill.

.12 CLEANUP

Grout, stains and other construction materials shall be cleaned fromthe
| aggi ng and exposed face of the soldier pile flange.

Protective coating on the soldier pile shall be repaired.

-- End of Section --
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SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/117R (1990) Tol erances for Concrete
Construction and Material s

ACl 347R (1994; R1999) CGuide to Formmork for
Concrete

AMERI CAN HARDBOARD ASSQOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard
U. S. DEPARTMENT OF COWERCE ( DOC)

PS-1 (1996) Vol untary Product Standard -
Construction and Industrial Plywod

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

For maor k
Dr awi ngs showi ng details of formwrk, including dinensions of

fiber voids, joints, supports, studding and shoring, and sequence
of formand shoring renoval, shall be provided prior to placing
concrete. Permanent formwrk for the trenie concrete north of the
exi sting outlet works tower shall include sheet piling as
specified in Section 02464a, METAL SHEET PI LI NG

SD- 03 Product Data
Desi gn

* Amend R0O004*

Desi gn anal ysis and cal cul ati ons for form desi gn and net hodol ogy
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used in the design of the concrete formwork, including the

per manent formwork for the trem e concrete north of the existing
outl et works tower, shall be provided prior to placing concrete.
The Contractor shall submit a seal ed design by a registered

engi neer for all formork.

* Kk k%

Form Material s

Manufacturer's data including literature describing form
materi al s, accessories, and formrel easi ng agents.

For m Rel easi ng Agents

Manuf acturer's reconmendati on on nethod and rate of application
of formrel easi ng agents.

SD-07 Certificates
Fi ber Voi ds

Certificates attesting that fiber voids conformto the specified
requirenents.

1.3 DESI GN
*Arend R0O004*

Formwork shall be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, lateral pressures, and stresses. The Contractor shal
submit a sealed design by a registered engineer for all formmrk. Forns
shal | be capabl e of producing a surface which neets the requirements of the
class of finish specified in Section 03301la CAST-1 N PLACE STRUCTURAL
CONCRETE FOR CIVIL WORKS. Pernmanent sheet pile forns are not subject to
the surface finish requirenents. Forns shall be capable of withstanding
the pressures resulting from placenent and vi bration of concrete.

* Kk kK

1.4 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS

2.1 FORM MATERI ALS

2.1.1 Forms For Class A and O ass B Finish
Forms for Class A and Class B finished surfaces shall be plywod panels
conformng to PS-1, Grade B-B concrete formpanels, Cass | or Il, or stee
fornms. QOher formmaterials or Iiners may be used provided the snoot hness
and appearance of concrete produced will be equivalent to that produced by
the pl ywood concrete form panels. Fornms for round colums shall be the
prefabricated seam ess type.

2.1.2 Fornms For Class C Finish
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2.

Forms for Class C finished surfaces shall be plywod conform ng to PS-1,

Grade B-B concrete formpanels, Cass | or Il; tenpered concrete form
har dboard conform ng to AHA A135.4; other approved concrete formnmaterial;
or steel, except that steel |ining on wood sheathing shall not be used.

Forms for round colums may have two vertical seans.

.1.3 Fornms For O ass D Finish

This class of finish, unless otherw se noted, shall apply to all surfaces

that will be pernmanently conceal ed after construction. Forns for Cass D
finished surfaces, except where concrete is placed against earth, shall be
wood or steel or other approved concrete formmaterial.

.1.4 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renovable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit formdeflection and will not spall concrete upon renoval.
Solid backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |eave holes in the concrete surface | ess than
1/4 inch nor nore than 1 inch deep and not nore than 1 inch in dianeter.
Renovabl e tie rods shall be not nore than 1-1/2 inches in dianeter.

.1.5 Form Rel easi ng Agents

Form rel easi ng agents shall be comercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnment of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
compounds.

.1.6 Fi ber Voi ds

Fi ber voids shall be the product of a reputable manufacturer regularly
engaged in the conmercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated

fi berboard shall be fabricated of wet strength paper liners, inpregnated
with paraffin, and | am nated with noisture resistant adhesive, and shal
have a board strength of 275 psi. Voids which are inpregnated with
paraffin after construction, in lieu of being constructed with paraffin

i npregnated fiberboard, are acceptable. Voids shall be designed to support
not less than 1000 psf. To prevent separation during concrete placenent
fiber voids shall be assenmbled with steel or plastic banding at 4 feet on
center maxi mum or by adequate stapling or gluing as recommended by the
manuf act urer.

1.7 Sheet Pile Forns

Sheet pile permanent fornms shall conformto Section 02464a, METAL SHEET
Pl LI NG

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 For mnor k

* Amend R0004*
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Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces nmeeting the surface requirenments specified in
Section 03301la CAST-1 N PLACE STRUCTURAL CONCRETE FOR CIVIL WORKS and
conform ng to construction tolerance given in the contract draw ngs, AC
117/117R and in TABLE 1. The nore stringent requirenents between the
contract drawings, ACl 117/ 117R and Table 1 shall apply. Where concrete
surfaces are to have a Class A or Cass Bfinish, joints in form panel s
shal | be arranged as approved. Where forms for continuous surfaces are

pl aced in successive units, the forns shall fit over the conpleted surface
to obtain accurate alignnent of the surface and to prevent | eakage of
nortar. Forms shall not be reused if there is any evidence of surface wear
and tear or defects which would inpair the quality of the surface.
Surfaces of forns to be reused shall be cleaned of nortar from previous
concreting and of all other foreign material before reuse. Formties that
are to be completely withdrawn shall be coated with a nonstaining bond
breaker. Tenporary openings shall be provided as necessary to facilitate
cl eaning and inspection prior to placenment of concrete.

* Kk kK

3.1.2 Fi ber Voi ds

Voi ds shall be placed on a smooth firmdry bed of suitable material, to
avoi d being displaced vertically, and shall be set tight, with no buckled
cartons, in order that horizontal displacenment cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the sane
type of sealer, unless liners and flutes are conpletely inpregnated with
paraffin. Prior to placing reinforcenent, the entire forned area for slabs
shall be covered with a 4 x 8 feet mininmumflat sheets of fiber void
corrugated fiberboard. Joints shall be sealed with a npisture resistant
tape having a mnimumw dth of 3 inches. |If voids are destroyed or
damaged and are not capabl e of supporting the design |oad, they shall be
repl aced prior to placing of concrete.

3.2 CHAMFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by noldings placed in the fornmns.

3.3 COATI NG

Forms for Class A and Cass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcement is placed in fina
position. The coating shall be used as recomrended in the manufacturer's
printed or witten instructions. Forns for Class C and D finished surfaces
may be wet with water in lieu of coating i nmedi ately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

3.4 FI NI SHI NG FORVED SURFACES
3.4.1 CGener a

*Arend R0O004*
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Fi ni shing of forned surfaces shall be as specified herein. Unless

ot herwi se specified, surfaces shall be left with the texture inparted by
the fornms except that defective surfaces shall be repaired. Uniformcolor
of the concrete shall be maintai ned by use of only one m xture without
changes in materials or proportions for any structure or portion of
structure. Surface defects shall be repaired as specified herein within 24
hours after forns are renmoved. Repairs of the so-called "plaster-type"

will not be permitted in any location. Tolerances of fornmed surfaces shal
conformto the requirenents of the contract draw ngs, ACI 117/117R and
Table 1 of this section. The nore stringent requirenments between the
contract drawings, ACl 117/ 117R and Table 1 of this section shall apply.
These tol erances apply to the finished concrete surface, not to the forns
thensel ves; fornms shall be set true to line and grade. Formtie holes
requiring repair and other defects whose depth is at |east as great as
their surface diameter shall be repaired as specified in paragraph 3.5.
Repairs shall be denpbnstrated to be acceptable and free formcracks or

| oose or drumy areas at the conpletion of the contract and shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

* Kk kK

3.4.2 Class A and O ass B Finish

Class A finish, unless otherwise noted, is required for all concrete
surfaces that will be exposed to flowing water or that will be exposed to
view Fins, ravelings, and | oose material shall be renoved, all surface
defects over 1/2-inch in dianmeter or nore than 1/2-inch deep, shall be
repai red and except as otherwi se indicated or as specified in paragraph
3.5, holes left by renmoval of formties shall be reaned and filled.
Defects nore than 1/2-inch in diameter shall be cut back to sound concrete
to a depth of at least 1 inch and repaired as indicated in paragraph 3.5.
The Contractor shall prepare a sanple panel for Contracting O ficer
approval before commencing repair, showing that the surface texture and
color match will be attained. Metal tools shall not be used to finish
repairs in Class A surfaces.

3.4.3 Class C and Cass D Finish

Class C finish, unless otherwise noted, is required on all concrete
surfaces not exposed to view. Concrete cast against rock does not have to
neet this requirement at the concrete-to-rock interface. Fins, ravelings,
and | oose material shall be renoved, and, except as ot herw se

i ndi cated, holes left by removal of formties and areas of honeyconb and
other defects nore than 2 inches in diameter or nore than 1/2-inch deep
shall be reamed and filled. Defects greater than 2 inches in dianeter
shal |l be cut back to sound concrete, but in all cases at |east 1-inch deep
and repaired in accordance with provisions of paragraph 3.5.

3.5 REPAI RS

Surface defects shall be repaired within 24 hours after the renoval of
forns. Honeyconbed and other defective areas shall be cut back to solid
concrete or to a depth of not less than 1 inch, whichever is greater.
Edges shall be cut perpendicular to the surface of the concrete. The
prepared areas shall be danmpened and bush-coated wi th neat cement grout.
The repair shall be made using nortar consisting of not nore than 1 part
cement to 2-1/2 parts sand. The m xed nortar shall be allowed to stand to
stiffen (approximtely 45 minutes), during which tine the nortar shall be
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intermttently renixed without the addition of water. After the nortar has
attained the stiffest consistency that will permt placing, the patching

m x shall be thoroughly tanped into place by an approved neans and fi ni shed
slightly higher than the surrounding surface. For Class A and Cass B
finished surfaces the cenent used in the patching nortar shall be a blend
of job cenent and white cenment proportioned to produce a finish repair
surface matching, after curing, the color of adjacent surfaces. Holes |eft
after the renoval of formties shall be cleaned and filled with patching
nortar. Holes left by the renmpval of tie rods shall be removed and filled
by dry-packed. Repaired surfaces shall be cured as required for adjacent
surfaces. The tenperature of concrete nortar patching material, and

anbi ent air shall be above 50 degrees Fahrenheit while making repairs and
during the curing period. Concrete with defects that affect the strength
of the menber or with excessive honeyconbs will be rejected, or the defects
shal |l be corrected as directed.

3.6 REMOVAL OF FORMS

Forms shall be renoved preventing injury to the concrete and ensuring the
compl ete safety of the structure. Formmrk for colums, walls, side of
beans and ot her parts not supporting the weight of concrete may be renoved
when the concrete has attained sufficient strength to resist danage from
the renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renpved from
beans, floors and walls until the structural units are strong enough to
carry their own weight and any other construction or natural | oads.
Supporting forms or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved nethods. This strength shall be
denonstrated by job-cured test specinens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test specinmens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The speci nens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the same curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe In any 10 feet of
pl unb: length ----------m-mm-- 1/4 inch
a. Inthe lines and Maxi mum for entire
surfaces of col ums, length -------m-mmomoon 1 inch
piers, walls and
in arises
b. For exposed corner In any 20 feet of
col ums, control -j oi nt length ----------- ---- 1/4 inch
grooves, and ot her Maxi mum for entire
conspi cuous |ines length------------------ 1/ 2 inch
2. Variation fromthe In any 10 feet of
| evel or fromthe length ---------mmomnno- 1/4 inch
grades i ndi cated In any bay or in any 20
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TABLE 1

TOLERANCES FOR FORMED SURFACES

on the draw ngs:

a. In slab soffits,
ceilings, beamsoffits,
and in arises, measured
before renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zontal grooves,
and ot her conspi cuous
l'ines

3. Variation of the linear
buil ding lines from
est abl i shed position
in plan

4. Variation of distance
bet ween wal |l s, col unns,
partitions

5. Variation in the
sizes and | ocations
of sl eeves, floor
openi ngs, and wal |l opening

6. Variation in
Cross-sectiona
di mensi ons of col ums
and beans and in the
t hi ckness of slabs and walls

7. Footings:

a. Variation of dinensions
in plan

b. M splacenent of
eccentricity

c. Reduction in thickness
of specified thickness

8. Variation in steps:

a. In aflight of stairs

DACW67- 03- R- 0001

feet of length---------- 3/ 8 inch
Maxi mum for entire
length ----------u-mmo- 3/4 inch

In any bay or in any 20 feet of

length ----------- ----- 1/4 inch
Maxi mum for entire
length------------------ 1/2 inch
In any 20 feet --------- 1/2 inch
Maxi mum ----------------- 1 inch

1/4 inch per 10 feet of distance,

but not more than 1/2 inch in any
one bay,and not nmore than 1 inch
total variation

MNUS ---------------- 1/4 inch
Plus ---------c-mo-m--- 1/ 2 inch
MNUS ----------------- 1/4 inch
Plus --------mmmmmeaoo 1/2 inch
MNUS --------c----o---- 1/ 2 inch
Plus ------ccmmmmmaannaan 2 inches
when forned or plus 3 inches

when pl aced agai nst unforned

excavati on

2 percent of the footing
width in the direction of

nm spl acenent but not nore than

2 inches

MnNus ------------------ 5 percent
Riser ------c-momomooo-- 1/8 inch
Tread ------------------ 1/4 inch
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TABLE 1

TOLERANCES FOR FORMED SURFACES

b. In consecutive steps Riser --------c--mmommonn 1/16 inch
Tread ------------------ 1/8 inch

-- End of Section --
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SECTI ON 03301

CAST- | N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AClI | NTERNATI ONAL ( ACl)

ACl 117/117R (1990) Tol erances for Concrete
Construction and Materials

ACl 211.1 (1991) Standard Practice for Sel ecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214 (1977; R 1997) Recommended Practice for
Eval uation of Strength Test Results of
Concrete

ACl 305R (1999) Hot Weat her Concreting

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31/ C 31M (2000) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 39/ C 39M (1999) Conpressive Strength of Cylindrical
Concrete Speci nmens

ASTM C 42/ C 42M (1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 143/ C 143M (2000) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 172 (1999) Sanpling Freshly M xed Concrete

ASTM C 192/ C 192M (2000) Making and Curing Concrete Test

Specimens in the Laboratory

ASTM C 231 (1997e1) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

DACW67- 03- R- 0001 SECTI ON 03301 Page 1 R0O004



Cof f erdam & Excavati on,

ASTM C 260

ASTM C 309

ASTM C 494/ C 494M

ASTM C 566

ASTM C 597

ASTM C 618

ASTM C 803/ C 803M

ASTM C 805

ASTM C 881

ASTM C 1017/ C 1017M

ASTM C 1064/ C 1064M

ASTM C 1077

ASTM C 1107

ASTM D 75

Howar d Hanson Dam

(2000) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Forni ng Conpounds
for Curing Concrete

(1999a) Chemical Adm xtures for Concrete

(1997) Total Evaporabl e Mi sture Content
of Aggregate by Drying

(1983; R 1997) Pulse Velocity Through
Concrete

(1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adni xture in Concrete

(1997el1) Penetration Resistance of
Har dened Concrete

(1997) Rebound Nunber of Hardened Concrete

(1999) Epoxy- Resin-Base Bondi ng Systens
for Concrete

(1998) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete

(1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

(1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

(1987; R 1997) Sanpling Aggregates

U S. ARMY CORPS OF ENG NEERS (USACE)

CCE CRD-C 94

COE CRD-C 100

CCE CRD-C 104

CCE CRD-C 143

COE CRD-C 400

DACW67- 03- R- 0001
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(1995) Surface Retarders

(1975) Method of Sanpling Concrete
Aggr egat e and Aggregate Sources, and
Selection of Material for Testing

(1980) Met hod of Cal cul ation of the
Fi neness Modul us of Aggregate

(1962) Specifications for Meters for
Aut omatic Indication of Misture in Fine
Aggr egat e

(1963) Requirerments for Water for Use in
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M xing or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requi rements for Wi ghing and Measuri ng
Devi ces
NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Concrete Placenent Plan; G
Details and descriptions of concrete placenent in, above and
adj acent to water show ng conformance to requirenents of the
Environnmental Protection Plan in Section 01061, ENVI RONWVENTAL
PROTECTI ON, including preventative nmeasures for spill age,
cont ai nment and cl eanup.
Construction Joint Treatnment

The met hod and equi prent proposed for joint cleanup and waste
di sposal shall be submitted for review and approval.

Curing and Protection

The curing nedi um and nethods to be used shall be subnitted for
revi ew and approval .

SD- 03 Product Data
Concrete M xture Proportioning, G

Concrete m xture proportions shall be determ ned by the
Contractor and submitted for review. The concrete m xture

quantities of all ingredients per cubic yard and nom nal maxi mum
coarse aggregate size that will be used in the manufacture of each
quality of concrete shall be stated. Proportions shall indicate

the mass of cenent, pozzolan and ground granul ated bl ast-furnace
(GEBF) slag when used, and water; the mass of aggregates in a
saturated surface-dry condition; and the quantities of admi xtures.
The submi ssion shall be acconpanied by test reports froma

| aboratory conplying with ASTM C 1077 whi ch show t hat proportions
thus selected will produce concrete of the qualities indicated.
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No substitution shall be nade in the source or type of materials
used in the work without additional tests to show that the quality
of the new materials and concrete are satisfactory.

Bat ch Pl ant

The Contractor shall submit batch plant data to the Contracting
O ficer for review for conformance with applicable specifications.

Concrete M xers
Capacity

The Contractor shall submit concrete mixer data which includes
the make, type, and capacity of concrete m xers proposed for
m xi ng concrete.
Conveyi ng Equi pnent

The conveyi ng equi pnent and net hods for transporting, handling,
and depositing the concrete shall be submitted for review by the
Contracting O ficer for confornmance w th paragraphs CAPACI TY and
CONVEYI NG EQUI PMENT.
Pl aci ng Equi pnent

Al'l placing equi prent and net hods shall be submitted for review
by the Contracting O ficer for conformance with paragraph CAPACI TY.

Col d- Weat her Pl acing; G
If concrete is to be placed under col d-weat her conditions, the
proposed materials, nethods, and protection shall be submtted for

appr oval

Hot - Weat her Pl acing; G
Fi ni shing; G
If concrete is to be placed under hot-weather conditions, the
proposed materials and nethods shall be submitted for review and
appr oval
SD- 04 Sanpl es

Aggregates; G
Cementitious Materials, Adm xtures, and Curing Conpound; G

Sanpl es of materials for governnment testing and approval shal
be subnmitted as required i n paragraph PRECONSTRUCTI ON SAMPLI NG AND
TESTI NG
SD-06 Test Reports
Quality of Aggregates; G

Aggregate quality tests shall be subnmitted at | east 30 days
prior to start of concrete placenent.

M xer Uniformty.
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The results of the initial nixer uniformty tests shall be
submitted at least 5 days prior to the initiation of placing.

Tests and | nspections

Test results and inspection reports shall be subnitted daily and
weekly as required in paragraph REPORTS.

SD-07 Certificates

Tests and | nspecti ons
Testing Technici ans
Concrete Transportation Construction Inspector (CTCl)

The Contractor shall subnmit statements that the concrete testing
technicians and the concrete inspectors neet the specified
requirenents.

Cenentitious Materials; G

Cementitious Materials, including Cement and Pozzol an, will be
accepted on the basis of the manufacturer's certification of
conpl i ance, acconpanied by mll test reports that materials neet
the requirenents of the specification under which they are
furnished. Certification and mll test reports shall be from
sanpl es taken fromthe particular lot furnished. No cenmentitious
materials shall be used until notice of acceptance has been given
by the Contracting Officer. Cenentitious materials will be
subject to check testing from sanpl es obtai ned at the source, at
transfer points, or at the project site, as schedul ed by the
Contracting Oficer, and such sanpling will be by or under the
supervi sion of the Governnent at its expense. Material not
nmeeting specifications shall be pronptly renoved fromthe site of
wor K.

| npervi ous- Sheet Curing Materials; G

| mpervi ous- Sheet Curing Materials shall be certified for
conmpliance with all specification requirenents.

Air-Entraining Adm xture; G

Air-Entraining Adm xture shall be certified for conpliance with
all specification requirenents.

O her Chem cal Adnmi xtures; G

O her Chemi cal Adnmi xtures shall be certified for conpliance with
all specification requirenents.

Menmbr ane- For mi ng Curing Conpound; G

Menmbr ane- Formi ng Curing Conpound shall be certified for
conpliance with all specification requirenents.

Epoxy Resin; G
Lat ex Bondi ng Conpound; G

Epoxy Resin and Latex Bondi ng Conpound shall be certified for
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conpliance with all specification requirenents.
Nonshrink Gout; G

Descriptive literature of the Nonshrink G out proposed for use
shal | be furnished together with a certificate fromthe
manufacturer stating that it is suitable for the application or
exposure for which it is being considered.

1.3 GOVERNMENT TESTI NG AND SAMPLI NG

The Governnent will sanple and test aggregates and concrete to determ ne
conmpliance with the specifications. The Contractor shall provide
facilities and | abor as may be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of

bat ching in accordance with ASTM D 75. Concrete will be sanpled in
accordance with ASTM C 172.

1.3.1 Preconstruction Sanpling and Testing
1.3.1.1 Aggr egat es

Sanpl es from any source of coarse aggregate and any source of fine
aggregate selected by the Contractor, consisting of not |ess than 150
pounds of each size coarse aggregate and 75 pounds of fine aggregate taken
under the supervision of the Contracting O ficer in accordance with COE
CRD- C 100 shall be delivered to the Contracting Officer within 15 days
after notice to proceed. Sanpling and shipnent of sanples shall be at the
Contractor's expense. 30 days will be required to conplete eval uation of
the aggregates. Testing will be perforned by and at the expense of the
CGovernment in accordance with the applicable COE CRD-C or ASTMt est

met hods. The cost of testing one source for each size of aggregate will be
borne by the Government. |If the Contractor selects nore than one source
for each aggregate size or selects a substitute source for any size
aggregate after the original source was tested, the cost of that additiona
testing will be borne by the Contractor. Tests to which aggregate nmay be
subj ected are listed in paragraph QUALITY. The naterial fromthe proposed
source shall meet the quality requirenents of this paragraph. Testing of
aggregates by the Government does not relieve the Contractor of the
requirements outlined in paragraph TESTS AND | NSPECTI ONS.

1.3.1.2 Cenentitious Materials, Adm xtures, and Curing Conpound
At | east 60 days in advance of concrete placenent, the Contractor shal
notify the Contracting Oficer of the sources for cenentitious materials,
adm xtures, and curing conpound, along with sanpling |ocation, brand nane,
type, and quantity to be used in the nmanufacture and/or curing of the
concrete.

1.3.2 Construction Testing by the Governnent

The Governnment will sanple and test chemical adm xtures, curing conpounds,
and cenentitious naterials.

1.3.2.1 Chemi cal Adm xtures Storage
Chemi cal adm xtures that have been in storage at the project site for

| onger than 6 nonths or that have been subjected to freezing shall be
retested at the expense of the Contractor when directed by the Contracting
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O ficer and shall be rejected if test results are not satisfactory.
Chemical admi xtures will be accepted based on conpliance with the
requi renents of paragraph CHEM CAL ADM XTURES.

1.3.2.2 Cenent and Pozzol an

If cenment or pozzolan is to be obtained fromnore than one source, the
initial notification shall state the estimted anount to be obtained from
each source and the proposed schedul e of shipnents.

a. Prequalified Cenment Sources - Cenent shall be delivered and used
directly froma mll of a producer designated as a qualified source.
Sanpl es of cement for check testing will be taken at the project site
or concrete-producing plant by a representative of the Contracting
Oficer for testing at the expense of the Government. A list of
prequalified cenent sources is available fromDirector, US. Arny Corps
of Engi neers, ENngi neer Research and Devel opnent Center - Structures
Laboratory, 3909 Halls Ferry Road, Vicksburg, M5 39180-6199, ATTN
CEERD- SC.

b. Prequalified Pozzolan Sources - Pozzol an shall be delivered and
used directly froma producer designated as a qualified source.

Sanpl es of pozzolan for check testing will be taken at the project site
by a representative of the Contracting Oficer for testing at the
expense of the Government. A list of prequalified pozzolan sources is
avail able fromthe Director, U S. Arny Corps of Engineers, Engineer
Research and Devel opnent Center - Structures Laboratory, 3909 Halls
Ferry Road, Vicksburg, M 39180-6199, ATTN. CEERD- SC

1.3.2.3 Concrete Strength

Conpressive strength test specinmens will be made by the Governnent and
cured in accordance with ASTM C 31/C 31M and tested in accordance with ASTM
C 39/C 39M The strength of the concrete will be considered satisfactory
so long as the average of all sets of three consecutive test results equals
or exceeds the specified conpressive strength f'c and no individual test
result falls below the specified strength f'c by nmore than 500 psi. A
"test" is defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test. Additiona
anal ysis or testing, including nondestructive testing, taking cores and/or

| oad tests may be required at the Contractor's expense when the strength of
the concrete in the structure is considered potentially deficient.

a. Investigation of Low Strength Test Results - Wen any strength test
of standard-cured test cylinders falls below the specified strength
requi renment by nore than 500 psi or if tests of field-cured cylinders

i ndicate deficiencies in protection and curing, steps shall be taken to
assure that the load-carrying capacity of the structure is not

j eopardi zed. Nondestructive testing in accordance with ASTM C 597,
ASTM C 803/ C 803M or ASTM C 805 may be permitted by the Contracting
Oficer to estimate the relative strengths at various locations in the
structure as an aid in evaluating concrete strength in place or for

sel ecting areas to be cored. Such tests shall not be used as a basis
for acceptance or rejection.

b. Testing of Cores - Wen the strength of concrete in place is

consi dered potentially deficient, cores shall be obtained and tested in
accordance with ASTM C 42/C 42M At least three representative cores
shal | be taken from each nmenber or area of concrete in place that is
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1.

1.

consi dered potentially deficient. The |ocation of cores will be
determ ned by the Contracting Officer to | east inpair the perfornmance
of the structure. Concrete in the area represented by the core testing
wi |l be considered adequate if the average strength of the cores is
equal to at |east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified strength
requi renent.

4 DESI GN REQUI REMENTS
4.1 Concrete Strength
* Amend R0O004*

Speci fied conpressive strength f'c shall be as follows:

COWPRESSI VE STRENGTH ( PSI) STRUCTURE OR PORTI ON OF STRUCTURE
4,000 @28 days Precast Concrete

4,000 @28 days Cast-in-Place Concrete
4,000 @28 days Trem e Placed Concrete
5,000-6, 000 @ 28 days Non- Shri nk G out

* Kk k%

.4.2 Maxi mum Wat er - Cement (WC) Ratio

Maxi mum W C shall be as foll ows:

* Amend RO004*

WATER- CEMENT RATI O, BY MASS STRUCTURE OR PORTI ON OF STRUCTURE
0. 40 Precast Concrete
0. 40 Cast-in-Place Concrete
0. 40 Trem e Pl aced Concrete
0. 40 Non- Shri nk Grout
2.0 Lean Concr et e*

* Lean Concrete shall contain between 145 and 200 pounds of cenent per
cubi ¢ yard.

* k% %

These WC s may cause hi gher strengths than that required by paragraph
CONCRETE STRENGTH.

.5 CONSTRUCTI ON TOLERANCES

Except as specified otherwi se, a plus tolerance increases and a m nus

tol erance decreases the dinension to which it applies. A tolerance wthout
sign nmeans plus or mnus. Were only one sign is specified, there is no
l[imt in the other direction. Tolerances are not cumul ative. The npst
restrictive tolerance will control. Tolerances shall not extend the
structure beyond | egal boundari es.
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a. Level and grade tol erance neasurenments of slabs shall be nade
as soon as possible after finishing. Wen fornms or shoring are
used, the neasurenents shall be nade prior to renoval.

* Amend R0004*

b. Construction tolerances shall neet the requirenments of AC
117/ 117R, and the contract draw ngs, and any of the foll ow ng
requirenents that are applicable.

* k% %

.5.1 Appear ance

Per manent |y exposed surfaces shall be cleaned, if stained or otherw se
di scol ored, by a nethod that does not harmthe concrete and that is
approved by the Contracting O ficer.

.6 STORAGE OF MATERI ALS

Al'l products shall be stored in such a manner as to avoid contam nation and
deterioration. Reinforcing steel bats and other products shall be stored
above ground on platforns, pallets or other supports. Al materials shal
be capabl e of being easily identified on site.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Cenentitious Materials

Cenentitious materials shall be portland cenent, or portland-pozzol an
cenment and shall conformto appropriate specifications |listed below Use
of cementitious materials in architectural concrete shall be restricted to
one color, one source, and one type.

.1.1.1 Portl and Cenent

ASTM C 150, Type | or Il, except that the naxi mum anount of C3A in Type
cenment shall be 15 percent including the heat of hydration at 7 days and
| ow al kali when used with aggregates listed at the end of this section
which require it.

.1.1.2 Pozzol an, Other than Silica Fune

Pozzol an shall conformto ASTM C 618, Class F, with the optiona
requirenents for multiple factor, drying shrinkage, and uniformty of Table
2A. Table 1A requirenment for nmaxi mum al kalies shall apply when used with
aggregates listed at the end of this section to require |owal kali cenent.

1.2 Aggr egat es

.1.2.1 Cener a

Concrete aggregates may be furnished from any source capable of neeting the
quality requirements as stated in paragraph QUALITY. Fine and coarse
aggregates shall conformto the grading requirenments of ASTM C 33. The

nom nal nmaxi mum si ze shall be as listed in paragraph NOM NAL MAXI MUM S| ZE
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COARSE AGGREGATE. Where the use of highway departnment gradations are
permtted, proposed gradations shall be submtted for approval.

2.1.2.2 Concrete Aggregate Sources

Sel ection of Source - After the award of the contract, the Contractor shal
designate in witing only one source or conbination of sources from which
he proposes to furni sh aggregates. The Contractor may designate only a
singl e source or single conbination of sources for aggregates. Regardless
of the source, selected sanples for acceptance testing shall be provided as
requi red by paragraph GOVERNVMENT TESTI NG AND SAMPLING. |If a source for
coarse or fine aggregates so designated by the Contractor does not neet the
quality requirements stated in paragraph QUALITY, the Contractor may nhot
submit for approval other non-listed sources but shall furnish the coarse
or fine aggregate, as the case may be, fromsources listed at the end of
this section at no additional cost to the Governnent.

2.1.2.3 Quality

Concrete aggregates delivered to the m xer may be furnished from any source
capabl e of neeting the quality requirenments of ASTM C 33. The test results
and concl usions shall be considered valid only for the sanple tested and
shal |l not be taken as an indication of the quality of all material froma
source nor for the amount of processing required. Fine and coarse
aggregates shall conformto the grading requirenments of ASTM C 33, C ass
5S.  The nomi nal naxi mum size shall be as listed in paragraph 2.2.2

2.1.3 Chem cal Admi xtures

Chemi cal adm xtures to be used, when required or permitted, shall conform
to the appropriate specification |listed.

2.1.3.1 Ai r-Entrai ning Adm xture

The air-entraining adm xture shall conformto ASTM C 260 and shal
consistently cause the concrete to have an air content in the specified
ranges under field conditions.

2.1.3.2 Wat er - Reduci ng or Retarding Admi xture

a. Water-Reducing or Retarding Adm xtures: ASTM C 494/ C 494M Type A,
B, or D, except that the 6-nonth and 1-year conpressive strength tests
are wai ved.

b. Hi gh- Range Water Reduci ng Adm xture: ASTM C 494/C 494M Type F or
G except that the 6-nonth and 1-year strength requirenents shall be
wai ved. The adm xture may be used only when approved by the
Contracting O ficer, such approval being contingent upon particul ar

m xture control as described in the Contractor's Quality Control PIan.

2.1.3.3 O her Chem cal Adm xtures
O her chemical adm xtures for use in producing flow ng concrete shal
conmply with ASTM C 1017/ C 1017M Type 1 or 2. These adm xture shall be
used only for concrete listed in paragraph SLUWP.

* Amend RO004*

Antiwash adnmi xture agents shall be used in all concrete and grout to be
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pl aced by the tremie nmethod in flowing water. The anmount of antiwash
adm xture used shall be adequate to prevent |oss of cenent and fines in the
water flow velocities expected during construction.

* k% %

2.1. 4 Curing Materials
2.1.4.1 Menbr ane- Formi ng Curing Conpound

The nenbrane-form ng curing conpound shall conformto ASTM C 309, Type 1-D
or 2. The curing compound sel ected shall be conpatible with any subsequent
pai nt, roofing, coating, or flooring specified. Nonpignmented conpound
shall contain a fugitive dye and shall have the reflective requirenents in
ASTM C 309 wai ved.

2.1.5 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free of
injurious anmounts of oil, acid, salt, or alkali, except that nonpotable
water may be used if it neets the requirements of COE CRD C 400.

2.1.6 Nonshri nk G out

Al'l grout shall be nonshrink grout. Nonshrink grout shall conformto ASTM
C 1107 and shall be a commercial formulation suitable for the application
proposed, unl ess ot herw se not ed.

2.1.7 Epoxy Resin
Epoxy resin for use in repairs shall conformto ASTM C 881, Type IlIl, G ade
| or Il. Reference Section 03730, RESIN SYSTEMS FOR CONCRETE REPAI R AND
BONDI NG GROUTI NG ANCHOR BARS.

2.2 CONCRETE M XTURE PROPORTI ONI NG

2.2.1 Quality of Mxture
For each portion of the structure, mxture proportions shall be selected so
that the strength and WC requirenents |isted in paragraph DESI GN
REQUI REMENTS are rmet.

2.2.2 Nom nal Maxi mum Si ze Coar se Aggregate
Nom nal maxi mum si ze coarse aggregate shall be 1 inch except 3/4 inch
nom nal maxi mum si ze coarse aggregate shall be used when any of the
foll owi ng conditions exist: the narrowest dinension between sides of forns
is less than 7-1/2 inches, the depth of the slab is |l ess than 4 inches, the
m ni num cl ear spacing between reinforcing is |l ess than 2-1/4 inches, or the
concrete is placed by the trem e nethod.

2.2.3 Ar Content

Air content as delivered to the fornms and as deternmi ned by ASTM C 231 shall
be between 4 and 7 percent except that when the nomi nal nmaxi mum size coarse
aggregate is 3/4 inch, it shall be between 4-1/2 and 7-1/2 percent.

2.2.4  Slunp
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The slunmp shall be determined in accordance with ASTM C 143/ C 143M and
shall be within the range of 1 to 4 inch. \Were placenment by punp is
approved, the slunp shall not exceed 6 inches. Concrete to be placed by
the tremie nethod may contain a chem cal adm xture for use in producing
flowi ng concrete in accordance with ASTM C 1017/C 1017M and the slunp of
the concrete shall range between 8 to 10 inches.

2.2.5 Concrete Proportioning

Trial batches and testing requirements for various qualities of concrete
specified shall be the responsibility of the Contractor. Sanples of
aggregates shall be obtained in accordance with the requirenments of ASTM D
75. Sanples of materials other than aggregate shall be representative of
those proposed for the project and shall be acconpani ed by the

manuf acturer's test reports indicating conpliance with applicable specified
requirenments. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be made based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios, which

wi Il produce a range of strength enconpassing those required for the work.
The maxi mum wat er-cement rati os required in paragraph MAXI MUM WATER- CEMENT
RATIO wi Il be converted to a weight ratio of water to cenment plus pozzol an
by mass, as described in ACl 211.1. |If pozzolan is used in the concrete

m xture, the mnimum pozzol an content shall be 15 percent of the tota
cenentitious material and the naxi mum shall be 35 percent. Trial mxtures
shal | be proportioned for maxi numpernmitted slunmp and air content with due
consideration to the approved conveyi ng and pl acement nethod. The
tenmperature of concrete in each trial batch shall be reported. For each
wat er-cenent ratio, at least three test cylinders for each test age shal

be made and cured in accordance with ASTM C 192/ C 192M They shall be
tested at 7 days and at the design age specified in paragraph DESI GN

REQUI REMENTS i n accordance with ASTM C 39/C 39M Fromthese test results,
a curve will be plotted showi ng the rel ati onship between water-cement ratio
and strength.

2.2.6 Requi red Average Conpressive Strength

In neeting the strength requirenments specified in paragraph CONCRETE
STRENGTH, the selected m xture proportion shall produce a required average
conmpressive strength f'cr exceeding the specified strength f'c by the
armount i ndi cated bel ow.

2.2.6.1 Aver age Conpressive Strength from Test Records

Where a concrete production facility has test records, a standard deviation
shal | be established in accordance with the applicable provisions of ACl 214.
Test records fromwhich a standard deviation is cal cul ated shall represent

materials, quality control procedures, and conditions sinmlar to those
expected, shall represent concrete produced to neet a specified strength or
strengths (f'c) within 1,000 psi of that specified for proposed work, and
shal | consist of at |east 30 consecutive tests. A strength test shall be
the average of the strengths of two cylinders made fromthe same sampl e of
concrete and tested at 28 days or at another test age designated for
determ nation of f'c.

Requi red average conpressive strength f'cr used as the basis for selection
of concrete proportions shall be the |arger of the equations that follow
usi ng the standard devi ati on as determ ned above:

f'cr = f'c + 1.34S
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f'cr = f'c + 2.33S - 500
VWhere S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renments above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR
FOR STANDARD DEVI ATI ON

NUMBER OF TESTS* Use tabul ation in paragraph
| ess than 15 DETERM NI NG REQUI RED AVERAGE STRENGTH
15 1.16
20 1.08
25 1.03
30 or nore 1.00

*Interpolate for internediate nunbers of tests.
2.2.6.2 Aver age Conpressive Strength wi thout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength fcr shall be determned as foll ows:
If the specified conpressive strength f'c is less than 3,000 psi,
f'er =f'c + 1,000
If the specified conpressive strength f'c is 3,000 to 5,000 psi,
f'er = f'c + 1,200
If the specified conpressive strength f'c is over 5,000 psi,
f'er = f'c + 1,400
PART 3 EXECUTI ON
3.1  EQU PMVENT
3.1.1 Capacity

The batching, m xing, conveying, and placing equipnent shall have a
capacity of at |east 50 cubic yards per hour.

3.1.2 Bat ch Pl ant
Batch plant shall conformto the requirenents of NRMCA CPMB 100and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.
3.1.2.1 Bat chi ng Equi prrent
The batching controls shall be sem automatic or automatic. The

sem automati ¢ batching system shall be provided with interlocks such that
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the di scharge devi ce cannot be actuated until the indicated material is
within the applicable tolerance. The batching system shall be equi pped
with an accurate recorder or recorders that neet the requirenents of NRMCA
CPMB 100. Separate bins or conpartnments shall be provided for each size
group of aggregate, cenent and pozzol an. Aggregates shall be wei ghed
either in separate weigh batchers with individual scales or cunulatively in
one wei gh batcher on one scale. Aggregate shall not be weighed in the sanme
bat cher with cenent and pozzolan. |f both cement and pozzol an are used,
they may be batched cumul atively provided that the portland cenment is
batched first. |f measured by mass, the nass of the water shall not be

wei ghed curul atively with another ingredient. Water batcher filling and

di schargi ng val ves shall be so interlocked that the discharge val ve cannot
be opened before the filling valve is fully closed. An accurate nechanica
devi ce for neasuring and di spensing each adni xture shall be provided. Each
di spenser shall be interlocked with the batching and di schargi ng operation
of the water so that each adm xture is separately batched and di scharged
automatically in a manner to obtain uniformdistribution throughout the
batch in the specified mxing period. Adm xtures shall not be conbi ned
prior to introduction in water. The plant shall be arranged so as to
facilitate the inspection of all operations at all tines. Suitable
facilities shall be provided for obtaining representative sanpl es of
aggregates fromeach bin or conpartnent. Al filling ports for
cenentitious materials bins or silos shall be clearly marked with a
permanent sign stating the contents.

3.1.2.2 Scal es

The equi pnent for batching by nass shall conformto the applicable

requi rements of NI ST HB 44, except that the accuracy shall be plus or mnus
0.2 percent of scale capacity. The Contractor shall provide standard test
wei ghts and any other auxiliary equi pnent required for checking the
operating performance of each scale or other neasuring devices. Tests
shal |l be nade at the frequency required in paragraph TESTS AND | NSPECTI ONS,
and in the presence of a governnent inspector.

3.1.2.3 Bat chi ng Tol erances
a. Weighing Tol erances

PERCENT OF REQUI RED

MATERI AL MASS
Cenentitious materials 0 to plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chem cal adm xture Oto plus 6

b. Volumetric Tol erances - For volunetric batching equi pnent, the
followi ng tol erances shall apply to the required volune of materia
bei ng bat ched:

Water: ....... .. ... Plus or mnus 1 percent.
Chemi cal adm xtures: ........ Zero to plus 6 percent.

3.1.2.4 Moisture Control
The plant shall be capable of ready adjustment to compensate for the

varyi ng noi sture content of the aggregates and to change the masses of the
materials being batched. An electric noisture neter conplying with the
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provi sions of COE CRD-C 143 shall be provided for nmeasuring noisture in the
fine aggregate. The sensing el enent shall be arranged so that the
measurenent is nmade near the batcher charging gate of the sand bin or in

t he sand bat cher.

3.1.3 Concrete M xers

The concrete mxers shall not be charged in excess of the capacity
recomrended by the manufacturer. The m xers shall be operated at the drum
or mxing bl ade speed designated by the manufacturer. The nmixers shall be
mai ntai ned in satisfactory operating condition, and the m xer druns shal

be kept free of hardened concrete. Should any m xer at any tine produce
unsatisfactory results, its use shall be pronptly discontinued until it is
repair ed.

3.1.3.1 Stationary M xers

Concrete plant nixers shall be tilting, nontilting, horizontal-shaft,
vertical -shaft, or pugm |l and shall be provided with an acceptabl e device
to lock the discharge mechanismuntil the required mxing time has el apsed.
The mixing time and uniformty shall conformto all the requirements in
ASTM C 94/ C 94M applicable to central -m xed concrete.

3.1.3.2 Truck M xers

Truck m xers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94/C 94M A truck m xer may be used
either for conplete mxing (transit-mxed) or to finish the partial mxing
done in a stationary mxer (shrink-m xed). Each truck shall be equi pped
with two counters fromwhich it will be possible to determ ne the nunber of
revol utions at m xing speed and the nunber of revolutions at agitating
speed.

3.1. 4 Conveyi ng Equi pnent
The conveyi ng equi pnent shall conformto the follow ng requirenents.
3.1.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni mnum di nensi on of the clear gate opening shall be at

| east five tines the nom nal naxi mum size aggregate, and the area of the

gate opening shall not be less than 2 square feet. The nmaxi mum di nensi on
of the gate opening shall not be greater than tw ce the m ni mum di mensi on
The bucket gates shall be essentially grout tight when cl osed and may be

manual |y, pneunmatically, or hydraulically operated except that buckets

| arger than 2 cubic yards shall not be nanually operated. The design of

the bucket shall provide neans for positive regulation of the anpbunt and

rate of deposit of concrete in each dunping position.

3.1.4.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and have coni cal -shaped di scharge features.
The transfer hopper shall be equipped with a hydraulically operated gate
and with a means of external vibration to effect conplete discharge.
Concrete shall not be held in nonagitating transfer hoppers nore than 30

m nut es.
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3.1.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nxed concrete shall conformto the requirenments of ASTM
C 94/ C 94M Nonagi tating equi pmrent nay be used for transporting

pl ant - mi xed concrete over a snooth road when the hauling tine is |less than
15 m nutes. Bodies of nonagitating equipnent shall be snooth, watertight,
metal containers specifically designed to transport concrete, shaped with
rounded corners to mnimze segregation, and equi pped with gates that will
permt positive control of the discharge of the concrete.

3.1.4.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tating equi pnent, the chutes attached to this equipnent by the
manuf acturer nay be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi prrent will not be permitted for conveying concrete.

3.1.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit wthout segregation of
ingredients or loss of nortar and shall be provided with positive neans for
preventing segregation of the concrete at the transfer points and the point
of placing. Belt conveyors shall be constructed such that the idler
spaci ng shall not exceed 36 inches. The belt speed shall be a m ni nrum of
300 feet per minute and a maxi num of 750 feet per mnute. |If concrete is
to be placed through installed horizontal or sloping reinforcing bars, the
conveyor shall discharge concrete into a pipe or elephant trunk that is
 ong enough to extend through the reinforcing bars.

3.1.4.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi prent shall be piston or squeeze pressure. The pipeline shal
be rigid steel pipe or heavy-duty flexible hose. The inside dianeter of
the pipe shall be at least three tinmes the nom nal maxi mum size coarse
aggregate in the concrete mxture to be punped but not |ess than 4 inches.
Al um num pi pe shall not be used.

3.1.5 Vi brators
Vi brators of the proper size, frequency, and anplitude shall be used for
the type of work being perfornmed in conformance with the foll ow ng
requi renents:

HEAD DI AMETER FREQUENCY AMPLI TUDE
APPL| CATI ON I NCHES VPM I NCHES

Thin walls, beams, etc. 1-1/4 to 2-1/2 9,000 to 13,500 0.02 to 0.04
General construction 2 to 3-1/2 8,000 to 12,000 0.025 to 0.05
The frequency and anplitude shall be determ ned in accordance with COE

CRD- C 521.

3.2 PREPARATI ON FOR PLACI NG
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3.

2.1 Enbedded |tens

Bef ore placement of concrete, care shall be taken to determ ne that all
enbedded itens are firmy and securely fastened in place as indicated on
the draw ngs, or required. Enbedded itens shall be free of oil and other
foreign matter such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete will be permtted only when specifically
authorized or directed. Voids in sleeves, inserts, and anchor slots shal
be filled tenporarily with readily renovable materials to prevent the entry
of concrete into voids. Welding, including tack welding, will not be
permtted on enbedded netals within 2 feet of the surface of the concrete.

.2.2 Concrete on Rock Foundati ons

Rock surfaces upon which concrete is to be placed shall be clean, free from
oil, standing or running water, ice, nud, drumry rock, coating, debris, and
| oose, sem detached, or unsound fragnents. Joints in rock shall be cleaned
to a satisfactory depth, as determined by the Contracting Oficer, and to
firmrock on the sides. Ceanup and foundation preparation, both
in-the-dry and underwater as applicable, are described in Section 02217a
FOUNDATI ON PREPARATI ON and shal | be performed prior to concrete placenent.
Al'l rock surfaces shall be kept continuously wet for at |east 24 hours

i mediately prior to placing concrete thereon.

.2.3 Constructi on Joi nt Treat nent

Construction joint treatnent shall conformto the follow ng requirenents.

.2.3.1 Joi nt Preparation

Construction joints shall be roughened to 1/4 inch anplitude m ni mm
roughness per ACI 318/ 318R, unl ess noted otherw se. Concrete surfaces to
whi ch additional concrete is to be bonded shall be prepared for receiving
the next |ift or adjacent concrete by cleaning with either air-water

cutting, high-pressure water jet, or other approved nethod. Under no
conditions shall the cleaning of roughened construction joints reduce the
m ni mum 1/ 4 inch anplitude roughness. Air-water cutting will not be

permtted on formed surfaces or surfaces congested with reinforcing steel.
Regardl ess of the nethod used, the resulting surfaces shall be free from
all laitance and inferior concrete so that clean, well bonded coarse
aggregate is exposed uniformy throughout the lift surface. The edges of
the coarse aggregate shall not be undercut. The surface shall be washed
clean again as the | ast operation prior to placing the next lift. There
shal |l be no standing water on the surface upon which concrete is placed.

.2.3.2 Air-Water Cutting

Air-water cutting of a construction joint shall be performed at the proper
time and only on horizontal construction joints. The air pressure used in
the jet shall be 90 to 110 psi, and the water pressure shall be just
sufficient to bring the water into effective influence of the air pressure.
When approved by the Contracting Officer, a retarder conplying with the
requirenents of COE CRD-C 94 may be applied to the surface of the lift to
prolong the period of time during which air-water cutting is effective.
Prior to receiving approval, the Contractor shall furnish sanples of the
material to be used and shall dempnstrate the method to be used in
applications. After cutting, the surface shall be washed and rinsed as
long as there is any trace of cloudiness of the wash water. \Were
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necessary to renove accumul ated | aitance, coatings, stains, debris, and
other foreign material, high-pressure water jet or sandblasting will be
required as the |last operation before placing the next lift.

3.2.3.3 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 3,000 psi may be used

for cleaning. |Its use shall be delayed until the concrete is sufficiently
hard so that only the surface skin or nortar is renoved and there is no
undercutting of coarse-aggregate particles. |If the water jet is incapable

of a satisfactory cleaning, the surface shall be cleaned by sandbl asting.
3.2.3.4 Application of Epoxy Adhesive

Epoxy conponents shall be bl ended, mixed and applied in accordance with the
requi rements of Section 03730, RESIN SYSTEMS FOR CONCRETE REPAI R AND
BONDI NG GROUTI NG ANCHOR BARS.

3.2.3.5 Wast e Di sposa

The nethod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environnment of the project area. The nethod of disposal shal
be subject to approval.

3.3 PLACI NG
3.3.1 Pl aci ng Procedures

Concrete surfaces shall be prepared as described in paragraph 3. 2.

Concrete placenment will not be permitted when, in the opinion of the
Contracting Oficer, weather conditions prevent proper placement and
consolidation. Concrete shall be deposited as close as possible to its
final position in the forns and, in so depositing, there shall be no
vertical drop greater than 5 feet except where suitable equipnment is
provided to prevent segregation and where specifically authorized.
Depositing of the concrete shall be so regulated that it may be effectively
consolidated in horizontal layers 2.0 feet or less in thickness with a

m ni mum of | ateral novenent. The anount deposited in each |ocation shal

be that which can be readily and thoroughly consolidated. Sufficient

pl aci ng capacity shall be provided so that concrete placenment can be kept
plastic and free of cold joints while concrete is being placed. Concrete
shal | be placed by nethods that will prevent segregation or |oss of
ingredients. Any concrete transferred from one conveyi ng device to anot her
shal | be passed through a hopper that is conical in shape. The concrete
shal | not be dropped vertically nore than 5 feet, except where a properly
desi gned and si zed el ephant truck with rigid drop chute bottom section is
provided to prevent segregation and where specifically authorized. 1In no
case will concrete be discharged to free-fall through reinforcing bars.

3.3.2 Pl acenent by Punp

When concrete is to be placed by punp, the nom nal maxi num size coarse
aggregate shall not be reduced to accommodate the punps. The distance to
be pumped shall not exceed limts recomended by the punmp manufacturer.
The concrete shall be supplied to the concrete punmp continuously. Wen
punping is conpleted, concrete renmaining in the pipeline shall be ejected
wi t hout contam nation of concrete in place. After each operation,
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equi prrent shal |l be thoroughly cleaned, and flushing water shall be wasted
outside of the forms. Gout used to lubricate the punping equi pnent at the
begi nning of the placenment will not be incorporated into the placenent.

3.3.3 Time Interval Between M xing and Pl aci ng

Concrete shall be placed within 30 m nutes after discharge into

nonagi tati ng equi pnent. \When concrete is truck-m xed or when a truck m xer
or agitator is used for transporting concrete nixed by a concrete plant

m xer, the concrete shall be delivered to the site of the work, and

di scharge shall be conmpleted within 1-1/2 hours after introduction of the
cenment to the aggregates. Wen the Iength of haul nakes it inpossible to
deliver truck-m xed concrete within these tinme linmts, batching of cenent
and a portion of the mxing water shall be delayed until the truck m xer is
at or near the construction site.

3.3. 4 Col d- Weat her Pl aci ng

When col d-weat her placing of concrete is likely to be subjected to freezing
tenmperatures before the expiration of the curing period, it shall be placed
in accordance with procedures previously subnmitted in accordance wth

par agr aph SUBM TTALS. The anbi ent tenperature of the space adjacent to the
concrete placenent and surfaces to receive concrete shall be above 32
degrees F. The placing tenperature of the concrete having a m ni mum

di mension |l ess than 12 inches shall be between 55 and 75 degrees F when
nmeasured in accordance with ASTM C 1064/ C 1064M The pl aci ng tenperature
of the concrete having a nini mum di nensi on greater than 12 inches shall be
bet ween 50 and 70 degrees F. Heating of the m xing water or aggregates
will be required to regulate the concrete-placing tenperatures. Materials
entering the mxer shall be free fromice, snow, or frozen lunps. Salt,
chemicals, or other materials shall not be mixed with the concrete to
prevent freezing.

3.3.5 Hot - Weat her Pl aci ng

Concrete shall be properly placed and finished with procedures previously
submitted in accordance with paragraph SUBM TTALS. The concrete-pl aci ng
tenmperature shall not exceed 75 degrees F when neasured in accordance with
ASTM C 1064/ C 1064M Cooling of the m xing water and aggregates, or both,
may be required to obtain an adequate placing tenperature. A retarder
neeting the requirenents of paragraph WATER- REDUCI NG OR RETARDI NG

ADM XTURES nay be used to facilitate placing and finishing. Steel forns
and reinforcement shall be cooled prior to concrete placenent when stee
tenperatures are greater than 100 degrees F. Conveying and pl acing

equi prent shall be cooled if necessary to maintain proper concrete-placing
t enmper at ure.

3.3.6 Consol i dati on

| mredi ately after placement, each | ayer of concrete, including flow ng
concrete, shall be consolidated by internal vibrating equipnment. Vibrators
shall not be used to transport concrete within the forns. Hand spadi ng may
be required, if necessary, with internal vibrating along fornmed surfaces
permanent|y exposed to view. Formor surface vibrators shall not be used
unl ess specifically approved. The vibrator shall be inserted vertically at
uni f orm spaci ng over the entire area of placenment. The distance between
insertions shall be approximately 1-1/2 times the radius of action of the
vibrator. The vibrator shall penetrate rapidly to the bottom of the |ayer
and at | east 6 inches into the precedi ng unhardened layer if such exists.
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It shall be held stationary until the concrete is consolidated and then
wi t hdrawn sl ow y.

3.3.7 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete mxture shal
be used, and the nom nal maxi num si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Where necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion.

3.3.8 Pl aci ng Concrete Underwat er

Pl aci ng concrete underwater shall be in accordance with Section 03400,
TREM E CONCRETE

3.4 FI NI SHI NG

The anbi ent tenperature of spaces adjacent to surfaces being finished shal
be not less than 40 degrees F. |In hot weather when the rate of evaporation
of surface noisture, as determ ned by use of Figure 2.1.5 of ACI 305R, may
reasonably be expected to exceed 0.2 pounds per square foot per hour.
Provi si ons for wi ndbreaks, shading, fog spraying, or wet covering with a
light-colored material shall be nade in advance of placenent, and such
protective nmeasures shall be taken as quickly as finishing operations wll
allow. Al unforned surfaces that are not to be covered by additiona

concrete or backfill shall have a float finish. Additional finishing shal
be as specified bel ow and shall be true to the elevation shown in the
drawi ngs. Surfaces to receive additional concrete or backfill shall be

brought to the el evati on shown on the drawi ngs and |left true and regul ar.
Exterior surfaces shall be sloped for drainage unless otherw se shown in
the drawing or as directed. Joints shall be carefully made with a jointing
or edging tool. The finished surfaces shall be protected fromstains or
abrasions. G ate tanmpers or jitterbugs shall not be used.

3.4.1 Unf ormed Surfaces
3.4.1.1 Fl oat Fi ni sh

Surfaces shall be screeded and darbied or bullfloated to bring the surface
to the required finish level with no coarse aggregate visible. No water
cenent, or nmortar shall be added to the surface during the finishing
operation. The concrete, while still green but sufficiently hardened to
bear a man's weight wi thout deep inmprint, shall be floated to a true and
even plane. Floating nay be perforned by use of suitable hand floats or
power -driven equi prent. Hand floats shall be nade of nagnesi um or al um num

3.4.1.2 Trowel Finish
A trowel finish shall be applied to the foll owi ng surfaces: cofferdam

slab. Concrete surfaces shall be finished with a float finish, and after
surface noi sture has di sappeared, the surface shall be troweled to a
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smoot h, even, dense finish free from bl eni shes including trowel marks.
3.4.1.3 Br oom Fi ni sh

A broom finish shall be applied to the follow ng surfaces: top of beans
and top of walls at elevation 1180 and 1181. The concrete surface shall be
finished with a float finish. The floated surface shall be broonmed with a
fiber-bristle brush in a direction transverse to that of the main traffic.

3.4.2 For med Surf aces

Unl ess another finish is specified, surfaces shall be left with the texture
inparted by the forns except that defective surfaces shall be repaired as
described i n paragraph FORMED SURFACE REPAI R

Unl ess painting of surfaces is required, uniformcolor of the concrete
shal | be naintai ned by use of only one m xture wi thout changes in nmaterials
or proportions for any structure or portion of structure that is exposed to
view or on which a special finish is required. The form panels used to
produce the finish shall be orderly in arrangenent, with joints between
panel s pl anned in approved relation to openings, building corners, and
other architectural features. Fornms shall not be reused if there is any
evi dence of surface wear or defects that would inpair the quality of the
surf ace.

3.4.3 Formed Surface Repair

After renoval of forns, all ridges, |lips, and bul ges on surfaces
permanent|y exposed shall be renmoved. Al repairs shall be conpleted
within 48 hours after form renoval

3.4.3. 1 Cl asses A, & B Finishes

Surfaces listed in Section 03100a STRUCTURAL CONCRETE FORMAORK and as shown
to have classes A, and B finishes shall have surface defects repaired as
follows: defective areas, voids, and honeyconbs snaller than 16 square
inches in area and less than 1/2 inch deep and bug hol es exceeding 1/2 inch
in diameter shall be chipped and filled with dry-packed nortar. Holes left
by removal of tie rods shall be reamed and filled with dry-packed nortar as
specified in paragraph MATERI AL AND PROCEDURE FOR REPAIRS. Defective and
unsound concrete areas |arger than described shall be defined by 1/2 inch
deep dovetailed saw cuts in a rectangular pattern with lines parallel to
the formwrk, the defective concrete renoved by chi pping, and the void
repaired with repl acement concrete. The prepared area shall be
brush-coated with an epoxy resin neeting the requirenents of paragraph
EPOXY RESIN, or a neat cenment grout after danpening the area with water

The void shall be filled with replacenent concrete in accordance with

par agr aph MATERI AL AND PROCEDURE FOR REPAI RS

3.4.3.2 Class C Finish

Surfaces listed in Section 03100a STRUCTURAL CONCRETE FORMAORK and as shown
shal | have defects repaired as follows: defective areas, voids, and
honeyconbs smal | er than 24 square inchesand | ess than 2 inches deep; bug
hol es exceeding 1-1/2 inches in dianeter shall be chipped and filled with
dry-packed nortar; and holes left by renoval of the tie rods shall be
chipped and filled with dry-packed nortar. Defective and unsound concrete
areas |arger than 24 square inches and deeper than 1-1/2 inches shall be
defined by 1/2 inch deep dovetailed saw cuts in a rectangular pattern, the
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defective concrete renoved by chipping, and the void repaired with

repl acenent concrete. The prepared area shall be brush-coated with an
epoxy resin neeting the requirements of paragraph EPOXY RESIN, or a neat
cenment grout after danpening the area with water. The void shall be filled
with replacenent concrete in accordance w th paragraph MATERI AL AND
PRCCEDURE FOR REPAI RS

3.4.3.3 Class D Finish

Surfaces listed in Section 03100a STRUCTURAL CONCRETE FORMAORK and as shown
to have class D finish shall have surface defects repaired as foll ows:
defective areas, voids, and honeyconbs greater than 48 square inches in
area or nore than 2 inches deep shall be defined by 1/2 inch deep
dovetailed saw cuts in a rectangular pattern, the defective concrete
renoved by chipping and the void repaired with replacenent concrete. The
prepared area shall be brush-coated with an epoxy resin neeting the

requi renents of paragraph EPOXY RESIN, or a neat cenent grout after
danpening the area with water. The void shall be filled with replacenent
concrete in accordance with paragraph MATERI AL AND PROCEDURE FOR REPAI RS

3.4.3.4 Material and Procedure for Repairs

The cenent used in the dry-packed nortar or replacenent concrete shall be a
bl end of the cenent used for production of project concrete and white
portland cenment properly proportioned so that the final color of the nortar
or concrete will match adjacent concrete. Trial batches shall be used to
determ ne the proportions required to match colors. Dry-packed nortar
shal | consist of one part cenment to two and one-half parts fine aggregate.
The fine aggregate shall be that used for production of project concrete.
The nortar shall be rem xed over a period of at |east 30 mnutes wthout
addition of water until it obtains the stiffest consistency that wll
permit placing. Mrtar shall be thoroughly conpacted into the prepared
void by tanmping, rodding, ramm ng, etc. and struck off to match adjacent
concrete. Replacenent concrete shall be produced using project materials
and shall be proportioned by the Contracting Officer. It shall be
thoroughly conpacted into the prepared void by internal vibration, tanping,
roddi ng, ramming, etc. and shall be struck off and finished to match
adj acent concrete. Forns shall be used to confine the concrete. |If an
expandi ng agent is used in the repair concrete, the repair shall be
thoroughly confined on all sides including the top surface. Mtal tools
shall not be used to finish permanently exposed surfaces. The repaired
areas shall be cured for 7 days. The tenperature of the in situ concrete,
adj acent air, and replacenent nortar or concrete shall be above 40 degrees F
during placenent, finishing, and curing. Qher nethods and materials for
repair may be used only when approved in witing by the Contracting
Oficer. Repairs of the so called "plaster-type" will not be permtted.

3.5 CURI NG AND PROTECTI ON
3.5.1 Dur ati on

Concrete shall be mpist cured for a period of not |ess than 14 days.
Concrete shall be cured by an approved nethod.

| mredi ately after placenment, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, and nechanica
damage. All materials and equi pnent needed for adequate curing and
protection shall be available and at the placenent site prior to the start
of concrete placenent. Concrete shall be protected fromthe damagi ng
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effects of rain for 12 hours and fromflowi ng water for 14 days. No fire
or excessive heat including welding shall be permitted near or in direct
contact with concrete or concrete enbednents at any time.

3.5.2 Moi st Curi ng

Moi st -cured concrete shall be maintained continuously, not periodically,
wet for the entire curing period. Water or curing materials that stain or
di scol or concrete surfaces shall not be used. Where wooden form sheat hi ng
is left in place during curing, the sheathing shall be kept wet at all
times. Were steel fornms are left in place during curing, the forns shal
be carefully broken | oose fromthe hardened concrete and curing water
continuously applied into the void so as to continuously saturate the
entire concrete surface. Horizontal surfaces may be npist cured by

pondi ng, by covering with a m ni mum uni formthickness of 2 inches of
continuously saturated sand, or by covering w th saturated nonstaining
burlap or cotton nats.

3.5.3 Menbr ane- Form ng Curing Conpound

Concrete may be cured with an approved menbrane-form ng curing compound in
lieu of noist curing except that nenbrane curing will not be permitted on
any surface to which other concrete is to be bonded, on any surface
containing protruding steel reinforcenent, on an abrasive aggregate finish,
or any surface mmintained at curing tenperature by use of free steam The
curing conpound sel ected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Al so, the curing conpound
sel ected shall not be injurious to fish if used on concrete el enents that
will be ultimately exposed to flow ng water. The curing conpound shall be
applied to forned surfaces imediately after the forns are renoved and
prior to any patching or other surface treatnment except the cleaning of

| oose sand, nortar, and debris fromthe surface. The surfaces shall be
thoroughly noi stened with water, and the curing conpound applied as son as
free water disappears. The curing conpound shall be applied to unforned
surfaces as soon as free water has di sappeared and bl eedi ng has topped.

The curing conmpound shall be applied in a two-coat continuous operation by
approved notorized power-spraying equi prment operating at a m ni mum pressure
of 75 psi, at a uniform coverage of not nore than 400 square feet per
gallon for each coat, and the second coat shall be applied perpendicular to
the first coat. concrete surfaces that have been subjected to rainfal
within 3 hours after curing conpound has been applied shall be resprayed by
the nethod and at the coverage specified. Al concrete surfaces on which
the curing conpound has been applied shall be adequately protected for the
duration of the entire curing period from pedestrian and vehicular traffic
and fromany other cause that will disrupt the continuity of the curing
menbr ane.

3.5.4 Col d- Weat her Curing and Protection

When the daily outdoor |ow tenperature is |ess than 32 degrees F, the
tenmperature of the concrete shall be naintai ned above 40 degrees F for the

first 7 days after placing. In addition, during the period of protection
renoval , the air tenperature adjacent to the concrete surfaces shall be
controll ed so that concrete near the surface will not be subjected to a

tenmperature differential of nore than 25 degrees F as determni ned by
observation of anmbient and concrete tenperatures indicated by suitable
tenper at ures neasuring devi ces furnished by the Government as required and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thernoneters shall be nade by the
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Contractor at such locations as may be directed.
3.6 PLACI NG NONSHRI NK GROUT
3.6.1 Nonshrink Grout Application

Nonshrink grout shall conformto the requirenents of paragraph NONSHRI NK
GRQUT. Water content shall be the minimumthat will provide a flowable

m xture and fill the space to be grouted wi thout segregation, bleeding, or
reducti on of strength.

3.6.1.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl aci ng shall be in conformance with the material manufacturer's
instructions and as specified. |Ingredients shall be thoroughly dry-m xed
before adding water. After adding water, the batch shall be mxed for 3

m nutes. Batches shall be of size to all ow continuous placenent of freshly
m xed grout. Gout not used within 30 mnutes after mixing shall be

di scarded. Forms shall be of wood or other equally suitable material for
retaining the grout and shall be renoved after the grout has set. |If grade
"A" grout as specified in ASTM C 1107 is used, all surfaces shall be forned
to provide restraint. The placed grout shall be worked to elimnate voids;
however, overworking and breakdown of the initial set shall be avoided.
Grout shall not be retenpered or subjected to vibration fromany source.
Were cl earances are unusually small, placenment shall be under pressure
with a grout punp. Tenperature of the grout, and of surfaces receiving the
grout, shall be maintained at 65 to 85 degrees F until after setting.

3.6.1.2 Treat ment of Exposed Surfaces

After the grout has set, those types containing netallic aggregate shal
have the exposed surfaces cut back 1 inch and inmediately covered with a
parge coat of nortar proportioned by mass of one part portland cement, two
parts sand, and sufficient water to make the m xture placeable. The parge
coat shall have a snooth, dense finish. The exposed surface of other types
of nonshrink grout shall have a snpoth, dense finish.

3.6.1.3 Curi ng

Grout and parge coats shall be cured in confornance w th paragraph CURI NG
AND PROTECTI ON

3.7  TESTS AND | NSPECTI ONS
Tests and i nspections shall conformto the foll ow ng requirenents.
3.7.1 Cenera

The Contractor shall performthe inspections and tests described bel ow,
and, based upon the results of these inspections and tests, he shall take
the action required and subnmit reports as required. Wen, in the opinion
of the Contracting Oficer, the concreting operation is out of control,
concrete placenent shall cease. The |aboratory performng the tests shal
be on site and shall conformw th ASTM C 1077. The individuals who sanpl e
and test concrete or the constituents of concrete as required in this
speci fication shall have denonstrated a knowl edge and ability to perform
the necessary test procedures equivalent to the ACI m ni mum gui delines for
certification of Concrete Field Testing Technicians, Gade |I. The

i ndi vidual s who performthe inspection of concrete construction shall have
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demonstrated a know edge and ability equivalent to the ACI nininmm

gui delines for certification of Concrete Transportation Construction

I nspector (CTCl). The CGovernnent will inspect the |aboratory, equipnent,
and test procedures prior to start of concreting operations and at | east
once per year thereafter for confornmance with ASTM C 1077.

3. 7.

2

Testing and | nspection Requirenents

3.7.2.1 Fi ne Aggregate

3. 7.

2.

a. Gading - At |east once during each shift when the concrete pl ant
is operating, there shall be one sieve analysis and fineness nodul us
determ nation in accordance with ASTM C 136 and COE CRD-C 104 for the
fine aggregate or for each size range of fine aggregate if it is

bat ched in nore than one size or classification. The |ocation at which
sanpl es are taken may be selected by the Contractor as the nobst

advant ageous for control. However, the Contractor is responsible for
delivering fine aggregate to the nixer within specification limts.

b. Corrective Action for Fine Aggregate G ading - Wen the anount
passing on any sieve is outside the specification linmts, the fine
aggregate shall be inmmediately resanpled and retested. |If there is
another failure on any sieve, the fact shall inmediately be reported to
the Contracting O ficer.

c. Misture Content Testing - Wen in the opinion of the Contracting
Oficer the electric noisture neter is not operating satisfactorily,
there shall be at least four tests for nmpoisture content in accordance
with ASTM C 566 during each 8-hour period of nixing plant operation
The tines for the tests shall be selected randomy w thin the 8-hour
period. An additional test shall be nmade whenever the slunp is shown
to be out of control or excessive variation in workability is reported
by the placing foreman. When the electric noisture neter is operating
satisfactorily, at |east two direct neasurenents of npisture content
shal | be nade per week to check the calibration of the meter. The
results of tests for npoisture content shall be used to adjust the added
water in the control of the batch plant.

d. Misture Content Corrective Action - \Wenever the noisture content
of the fine aggregate changes by 0.5 percent or nore, the scale
settings for the fine-aggregate batcher and water batcher shall be
adjusted (directly or by neans of a npisture conpensation device) if
necessary to maintain the specified slunp.

2 Coar se Aggregate

a. Gading - At |east once during each shift in which the concrete
plant is operating, there shall be a sieve analysis in accordance wth
ASTM C 136 for each size of coarse aggregate. The |ocation at which
sanmpl es are taken may be selected by the Contractor as the npst

advant ageous for production control. However, the Contractor shall be
responsi ble for delivering the aggregate to the mxer within
specification limts. A test record of sanples of aggregate taken at
the sane | ocations shall show the results of the current test as well
as the average results of the five nost recent tests including the
current test. The Contractor nay adopt limits for control which are
coarser than the specification limts for sanples taken at |ocations
other than as delivered to the mxer to allow for degradation during
handl i ng.
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3.7.

3. 7.

2.

2.

b. Corrective Action for Grading - Wen the ambunt passing any sieve
is outside the specification lints, the coarse aggregate shall be

i medi ately resanpled and retested. |If the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were
two consecutive averages of five tests are outside specification
[imts, the operation shall be considered out of control and shall be
reported to the Contracting Officer. Concreting shall be stopped and
i medi ate steps shall be taken to correct the grading.

c. Coarse Aggregate Moisture Content - A test for noisture content of
each size group of coarse aggregate shall be made at | east tw ce per
week. When two consecutive readings for snallest size coarse aggregate
differ by nmore than 1.0 percent, frequency of testing shall be

i ncreased to that specified above for fine aggregate, until the
difference falls below 1.0 percent.

d. Coarse Aggregate Moisture Corrective Action - Wenever the noisture
content of any size of coarse aggregate changes by 0.5 percent or nore,
the scale setting for the coarse aggregate batcher and the water

bat cher shall be adjusted if necessary to maintain the specified slunp.

3 Qual ity of Aggregates

a. Frequency of Quality Tests - Thirty days prior to the start of
concrete placenent the Contractor shall performall tests for aggregate
quality as required by ASTM C 33. In addition, after the start of
concrete placenent, the Contractor shall performtests for aggregate
quality at least every 3 nonths, and when the source of aggregate or
aggregate quality changes. Sanples tested after the start of concrete
pl acenent shall be taken inmediately prior to entering the concrete

m xer.

b. Corrective Action for Aggregate Quality - After concrete placenent
conmences, whenever the result of a test for quality fails the

requi renents, the test shall be rerun inmmediately. |If the second test
fails the quality requirenment, the fact shall be reported to the
Contracting O ficer and inmedi ate steps taken to rectify the situation

4 Scal es

a. Weighing Accuracy - The accuracy of the scal es shall be checked by
test weights prior to start of concrete operations and at |east once
every 3 nmonths for conformance with the applicable requirenments of

par agr aph BATCH NG EQUI PMENT. Such tests shall also be made as

di rected whenever there are variations in properties of the fresh
concrete that could result frombatching errors.

b. Batching and Recording Accuracy - Once a week the accuracy of each
bat chi ng and recordi ng device shall be checked during a wei ghi ng
operation by noting and recording the required weight, recorded weight,
and the actual weight batched. The Contractor shall confirmthat the
calibration devices described in paragraph BATCH PLANT for checking the
accuracy of di spensed adm xtures are operating properly.

c. Scales Corrective Action - Wen either the weighing accuracy or

bat chi ng accuracy does not conply with specification requirenents, the
pl ant shall not be operated until necessary adjustnents or repairs have
been nade. Discrepancies in recording accuracies shall be corrected
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i mredi ately.
3.7.2.5 Bat ch- Pl ant Contr ol

The neasurenent of all constituent nmaterials including cenentitious
materials, each size of aggregate, water, and adm xtures shall be
continuously controlled. The aggregate wei ghts and anobunt of added water
shal | be adjusted as necessary to conpensate for free moisture in the
aggregates. The ampount of air-entraining agent shall be adjusted to
control air content within specified limts. A report shall be prepared
i ndi cating type and source of cenent used, type and source of pozzol an or
sl ag used, ampount and source of adm xtures used, aggregate source, the
requi red aggregate and water weights per cubic yard, anount of water as
free noisture in each size of aggregate, and the batch aggregate and water
wei ghts per cubic yard for each class of concrete batched during plant
operati on.

3.7.2.6 Concrete M xture

a. Air Content Testing - Air content tests shall be made when test
specimens are fabricated. In addition, at least tw tests for air
content shall be nade on randomy sel ected batches of each separate
concrete m xture produced during each 8-hour period of concrete
production. Additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Government quality
assurance representative. Tests shall be made in accordance with ASTM
C 231. Test results shall be plotted on control charts which shall at
all times be readily available to the Government. Copies of the
current control charts shall be kept in the field by the Contractor's
quality control representatives and results plotted as tests are nmde.
When a single test result reaches either the upper or |ower action
limt a second test shall immediately be made. The results of the two
tests shall be averaged and this average used as the air content of the
batch to plot on both the control chart for air content and the contro
chart for range, and for determ ning the need for any renedial action
The result of each test, or average as noted in the previous sentence,
shall be plotted on a separate chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph AIR CONTENT. An upper warning limt and a | ower
warning limt line shall be set 1.0 percentage point above and bel ow
the average line. An upper action limt and a lower action limt |ine
shal |l be set 1.5 percentage points above and bel ow t he average |ine,
respectively. The range between each two consecutive tests shall be
plotted on a control chart for range where an upper warning limt is
set at 2.0 percentage points and up upper action linmt is set at 3.0
percentage points. Sanples for air content nay be taken at the m xer
however, the Contractor is responsible for delivering the concrete to
the placenent site at the stipulated air content. |If the Contractor's
materials or transportati on nethods cause air content |oss between the
nm xer and the placenment, correlation sanples shall be taken at the

pl acenent site as required by the Contracting Officer and the air
content at the mxer controlled as directed.

b. Air Content Corrective Action - \Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent shal

i medi ately be nade in the anpunt of air-entraining adm xture batched.
As soon as is practical after each adjustment, another test shall be
made to verify the result of the adjustnent. Whenever a point on the
control chart range reaches the warning linmt, the adm xture dispenser

DACW67- 03- R- 0001 SECTI ON 03301 Page 27 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

shall be recalibrated to ensure that it is operating accurately and
wi th good reproducibility. Whenever a point on either control chart
reaches an action limt line, the air content shall be considered out
of control and the concreting operation shall imediately be halted
until the air content is under control. Additional air content tests
shal | be nade when concreting is restarted. Al this shall be at no
extra cost to the Governnent.

c. Slunp Testing - In addition to slunp tests which shall be nade when
test specinens are fabricated, at |least four slunp tests shall be nade
on random y sel ected batches in accordance with ASTM C 143/ C 143M f or
each separate concrete m xture produced during each 8-hour or |ess
period of concrete production each day. Also, additional tests shal
be made when excessive variation in workability is reported by the

pl aci ng foreman or CGovernnment's quality assurance representative. Test
results shall be plotted on control charts which shall at all times be
readily available to the Governnent. Copies of the current contro
charts shall be kept in the field by the Contractor's quality contro
representatives and results plotted as tests are nade. Wen a single
slunp test reaches or goes beyond either the upper or |ower action
l[imt, a second test shall imrediately be nmade on the same batch of
concrete. The results of the two tests shall be averaged and this
average used as the slunp of the batch to plot on both the contro
chart for percent air and the chart for range, and for deternining the
need for any renedial action. An upper warning limt shall be set at
1/2 inch bel ow the maxi num al | owabl e sl unp on separate control charts
for percent air used for each type of mixture as specified in paragraph
SLUWP, and an upper action limt line and |lower action lint |ine shal
be set at the maxi num and ni ni mum al | owabl e sl unps, respectively, as
specified in the sane paragraph. The range between each consecutive
slunp test for each type of mixture shall be plotted on a single
control chart for range on which an upper action [imt is set at 2
inches. Samples for slump shall be taken at the m xer, however, the
Contractor is responsible for delivering the concrete to the placenent
site at the stipulated slunmp. |If the Contractor's materials or
transportati on net hods cause slunp | oss between m xer and the

pl acenent, correlation sanples shall be taken at the placenment site as
required by the Contracting Oficer and the slunp at the m xer
controll ed as directed.

d. Slunp Corrective Action - \Wenever points on the control chart for
slunp reach the upper warning limt, an adjustment shall be inmediately
made in the batch weights of water and fine aggregate. The adjustnents
are to be made so that the total water content does not exceed that
amount al |l owed by the maxi mum W C speci fi ed, based upon aggregates
which are in a saturated surface-dry condition. Wen a single slunp
reaches the upper or lower action Iimt, no further concrete shall be
delivered to the placing site until proper adjustnents have been nade.

I mredi ately after each adjustnent, another test shall be made to verify
the correctness of the adjustnment. Wenever two consecutive slunp
tests, made during a period when there was no adjustnment of batch

wei ghts, produce a point on the control chart for range at or above the

upper action limt, the concreting operation shall inmrediately be
halted and the Contractor shall take appropriate steps to bring the
sl unmp under control. Also, additional slunp tests shall be nmade as

directed. Al this shall be at no additional cost to the Governnent.

e. Tenperature - The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent shal
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be in accordance with ASTM C 1064/ C 1064M The tenperature shall be
reported along with the conpressive strength data.

f. Conpressive-Strength Specinens - At | east one set of test specinens
shal | be nade each day on each different concrete m xture placed during
the day. Additional sets of test cylinders shall be nade, as directed
by the Contracting O ficer, when the mixture proportions are changed or
when | ow strengt hs have been detected. A random sanpling plan shall be
devel oped by the Contractor and approved by the Contracting Oficer
prior to the start of construction. The plan shall assure that
sanpling is done in a conpletely random and unbi ased nanner. A set of
test specinmens for concrete with a 28-day specified strength per

par agr aph DESI GN REQUI REMENTS shal | consist of four cylinders, two to
be tested at 7 days and two at 28 days. Test specinens shall be nol ded
and cured in accordance with ASTM C 31/C 31M and tested in accordance
with ASTM C 39/C 39M All conpressive-strength tests shall be reported
i Mmediately to the Contracting Oficer. Quality control charts shal

be kept for individual strength tests, noving average for strength, and
novi ng average for range for each nixture. The charts shall be sinilar
to those found in ACl 214.

3.7.2.7 I nspection Before Placing

Foundation or construction joints, forms, and enbedded itens shall be

i nspected for quality by the Contractor in sufficient time prior to each
concrete placenent to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.7.2.8 Pl aci ng

3.7.

2.

a. Placing Inspection - The placing foreman shall supervise al

pl aci ng operations, shall determ ne that the correct quality of
concrete or grout is placed in each location as directed and shall be
responsi bl e for nmeasuring and recordi ng concrete tenperatures and

anbi ent tenperature hourly during placing operations, weather
conditions, tinme of placenent, yardage placed, and nethod of placenent.

b. Placing Corrective Action - The placing foreman shall not permt
batching and placing to begin until he has verified that an adequate
nunber of vibrators in working order and with conpetent operators are
avai l able. Placing shall not be continued if any pile of concrete is
i nadequat el y consolidated. |If any batch of concrete fails to neet the
tenmperature requirenents, inmediate steps shall be taken to inprove
tenperature controls.

9 Vi brators

a. Vibrator Testing and Use - The frequency and anplitude of each

vi brator shall be determned in accordance with COE CRD-C 521prior to
initial use and at |east once a nmonth when concrete is being placed.
Addi tional tests shall be made as directed when a vibrator does not
appear to be adequately consolidating the concrete. The frequency
shal |l be deternmined at the sanme time the vibrator is operating in
concrete with the tachoneter held agai nst the upper end of the vibrator
head whil e al nbst subnerged and just before the vibrator is w thdrawn
fromthe concrete. The anplitude shall be deternmined with the head
vibrating in air. Two nmeasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head and these results
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averaged. The nake, nodel, type, and size of the vibrator and
frequency and anmplitude results shall be reported in witing.

b. Vibrator Corrective Action - Any vibrator not neeting the
requi renents of paragraph VI BRATORS shall be i mediately renmoved from
service and repaired or repl aced.

3.7.2.10 Curing

a. Mist-Curing Inspections - At |east once each shift, and once per
day on nonwork days an inspection shall be nade of all areas subject to
noi st curing. The surface noisture condition shall be noted and

recor ded.

b. Mist-Curing Corrective Action - Wen a daily inspection report
lists an area of inadequate curing, inmrediate corrective action shal
be taken, and the required curing period for such areas shall be
ext ended by one (1) day.

c. Menbrane-Curing Inspection - No curing compound shall be applied
until the Contractor's authorized representative has verified that the
conpound is properly mxed and ready for spraying. At the end of each
operation, he shall estimate the quantity of conpound used by

neasur enent of the container and the area of concrete surface covered
and conmpute the rate of coverage in square feet per gallon. He shal
not e whet her or not coverage is uniform

d. Menbrane-Curing Corrective Action - Wien the coverage rate of the
curing conpound is less than that specified or when the coverage is not
uniform the entire surface shall be sprayed again

3.7.2.11 Col d- Weat her Protection and Seal ed I nsul ation Curing

At | east once each shift and once per day on nonwork days, an inspection
shal | be nade of all areas subject to col d-weat her protection. The
protection systemshall be inspected for holes, tears, unsealed joints, or
ot her deficiencies that could result in danage to the concrete. Special
attention shall be taken at edges, corners, and thin sections. Any
deficiencies shall be noted, corrected, and reported.

3.7.2.12 Col d- Weat her Protection Corrective Action

When a daily inspection report lists any holes, tears, unsealed joints, or
ot her deficiencies, the deficiency shall be corrected i mediately and the
period of protection extended 1 day.

3.7.2.13 M xer Uniformty

a. Stationary Mxers - Prior to the start of concrete placing and once
every 6 nont hs when concrete is being placed, or once for every 75,000
cubi c yards of concrete placed, whichever results in the | ongest tine
interval, uniformty of concrete mxing shall be determ ned in
accordance with ASTM C 94/ C 94M

b. Truck Mxers - Prior to the start of concrete placing and at | east
once every 6 nmonths when concrete is being placed, unifornmty of
concrete shall be determ ned in accordance with ASTM C 94/ C 94M  The
truck m xers shall be selected randomy for testing. Wen satisfactory
performance is found in one truck nmixer, the performance of nixers of

DACW67- 03- R- 0001 SECTI ON 03301 Page 30 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

substantially the same design and condition of the blades nay be
regarded as satisfactory.

3.7.2.14 M xer Uniformty Corrective Action

When a mixer fails to meet mxer uniformty requirenents, either the m xer
shal |l be renoved from service on the work, the mxing tine shall be

i ncreased, batching sequence changed, batch size reduced, or adjustnents
shall be nade to the mxer until conpliance is achieved.

3.7.3 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenents do not relieve the Contractor of the
obligation to report certain failures imediately as required in preceding
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all test and inspection records.

-- End of Section --
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SECTI ON 03400

TREM E CONCRETE

PART 1 GENERAL

1

1 SCOPE
* Amend R0004*

The work covered by this specification includes all activities for the
preparation, production, and placement of underwater concrete for this
project . The work includes diver inspection, cleaning, debris renoval,
concrete formwrk, and trem e concrete placenent.

Concrete that shall be deposited under water shall be placed by the treme
met hod. An antiwash agent shall be used in underwater placed (tremie)
concrete and grout around the steel support frame under Precast Segments A
B, and C. Al other trem e concrete does not require antiwash agents. The
net hods and equi prrent used shall be subject to approval. Concrete buckets
will not be permtted for underwater placenent of concrete except to
deliver concrete to the treme. theThe trem e shall be watertight and
sufficiently large to pernmit a free flow of concrete. The discharge end of
the punp line or trem e shaft shall be kept continuously subnerged in the
concrete. The underwater seal shall be effected in a manner that will not
produce undue turbulence in the water. The trem e shaft shall be kept ful
of concrete to a point well above the water surface. Pacerent—shall—

pl aci ng operation, and a sufficient nunber of tremies shall be provided so
that the maxi mum horizontal floww |l be linmted to 15 feet.

* k% %

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL (ACl)

ACl 304R (2000) Guide for Measuring, M Xxing,
Transporting, and Placing Concrete

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 94 (1998c) Ready-M xed Concrete

.3 CONSTRUCTI ON TOLERANCES

Variation in alignment, grade, and dinensions of the trem e concrete
structures fromthe established alignment, grade, and di nensi ons shown on
the drawi ngs shall be within the tol erances specified in Table 1

Variations fromthe specified dinensions but within the required tol erances
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shall not relieve the Contractor fromproper field fitting of conponents.

* Amend RO004*

TABLE 1
CONSTRUCTI ON TOLERANCES FOR TREM E CONCRETE PLACEMENT
(1) Concrete plan view No greater than +2 feet
unformed outline variations No | ess than -2 feet

fromthe design | ocation

(2) Concrete plan view No greater than +3 i nches
formed outline variations No | ess than -3 inches
fromthe design | ocations

(23) Concrete top surface No greater than +3 inches
variations from design No | ess than -3 inches
el evation at cofferdam

(34) Concrete top surface No greater than +12 inches
variations from design No | ess than -12 inches
el evation at north of
exi sting intake structure

* Kk kK

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals
Concrete Materials; G
Al'l concrete and grout shall neet the materials and m x
proportioning requirenents of Section 0330la, CAST-IN PLACE
STRUCTURAL CONCRETE FOR CI VI L WORKS.
Concrete and Grout Placenent; G
This submittal shall consist of drawings, narrative, sketches,
schedul es and other nethods to fully describe the delivery and
pl acenent of tremie concrete. The itenms to address in the
subnmittal include

a) Concrete batching plant (include type, |ayout, production rate).

b) Concrete delivery equipnent fromplant to trem e pipe (include
trucks, punps, drops).

c) Trenie pipe systemand supporting equi pnent (include barges,
platforns, |ayout, diagrans, details).
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d) Surface preparation of underwater surfaces (include nethods
and equi pnent).

*Amrend RO004*

e) Formwork (include |ayout, nmaterials, nethods, calculations,

di ver support). The Contractor shall submit a sealed design by a
regi stered engineer for all formwrk in conformance to Section
03100a, CAST-I N PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.

* k k%

f) Concrete placenent (sequence, rates, equi pnment, nethods,
di vi ng support).

g) Gout placenent under Precast Segnents A, B, C (include grout
tubes and vent tubes l|ocations and details, equipnent , and

met hods) .

h) Proposed sonic testing procedures that will be used to verify
that there are no void spaces under the Precast Segnents A, B, and
C

i) Adverse weather provisions.

j) Stationkeeping for the floating plant.

k) Diver Uilization (equipnent, personnel, tasks).
Pre & Post Survey; G

Surveys shall be conducted prior to and after conpletion of the
underwater trem e concrete placenent.

PART 2 PRODUCTS

2.1 CONCRETE MATERI ALS
*Arend R0004*
Concrete placed underwater shall have conpressive strength (f'c) of 4,000
psi after 28 days. G out placed underwater shall have a conpressive

strength (f'c) of 5,0006,000 psi after 28 days. Al grout placed
underwat er shall contain an antiwash agent.

* % % %

Al'l concrete and grout shall neet the requirenents of Section 03301a,
CAST- | N- PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS.

PART 3  EXECUTI ON
3.1  PREPARATI ONS
3.1.1 Gener al
The Contractor shall take all necessary precautions to insure against

damage to the property of the Governnent, and any damage shall be repaired
or replaced at the expense of the Contractor and as directed by the
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Contracting Oficer. The rock and concrete surfaces upon which concrete or
grout is to be placed shall be shaped and cl eaned in accordance with the
contract provisions and be approved by the Contracting Oficer.

The hori zontal construction joint interface surface between the treme
concrete and the grout bel ow Segnents A, B, and C shall be cl eaned and
prepared as specified in Section 03301a, CAST-IN PLACE CONCRETE FOR Cl VI L
WORKS, paragraph 3.2.3.1, except that the | ast sentence of this paragraph
shal |l not apply for underwater joints. The resulting surfaces shall be
free fromlaitance and inferior concrete. The Contractor shall provide an
underwat er video tape recording of the prepared construction joint surface
to the Contracting Oficer prior to setting the Precast Concrete Segnents
A, B and C.

3.1.2 Work Area
The trem e concrete area plans are shown in the contract draw ngs.
3.1.3 Underwat er Surveys

The Contractor shall performtwo (2) hydrographic condition surveys of each
treme area. The first survey shall be acconplished prior to the start of
underwat er trem e concrete placenment in order to verify the rock foundation
el evation. The second survey shall be perforned foll owi ng conpletion of
the trenmie concrete placenents. The Contractor shall provide the
Contracting Oficer with schedul ed survey dates 28 cal endar days prior to
executi on.

3.1. 4 Di ver | nspection
*Arend RO004*
Prior to trem e concrete placenent, the Contractor shall performa diver

inspection of the treme area. The purpose of the dive is to identify the
presence of debris in the trem e areas so that an eval uation can be done

and a determ nation nmade whether debris renoval is necessary. The divers
shal | inspect the entire area and a video recording shall be made of the
base area where the trem e concrete will be placed on the existing rock or

on the previous trem e concrete lift.

* k% %

3.1.5 Debri s Renopva

Al material that is not an integral part of the foundation rock shall be
renoved fromthe trem e area and disposed in the designated di sposal area.
The Iimts of renoval areas correspond with the trem e concrete areas shown
on the draw ngs. Excavation of existing intact concrete and foundation rock
bel ow the correct elevation is not required.

* Amend R0004*

3.1.6 Final Ceanup and Lift C eaning Preparation

Foundati on preparati on and cl eaning shall be performed in conformance to
Section 02217a, FOUNDATI ON PREPARATI ON. Unless otherw se directed, fina
cleanup and Iift cleaning preparation shall be perforned between concrete
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lifts. This work shall consist of renmpving | oose and/ or damaged

obj ectionable material fromthe in place concrete surface. Picking,
barring, and hand excavati on may be necessary to obtain a concrete surface
free fromloose, drummy, or damaged material. The final concrete surface
shal | be thoroughly cleaned by use of air |lift dredge or any other nethod
approved or directed and shall be maintained in a clean condition until the
pl acenment of the concrete/grout thereon. The contractor shall provide
divers before, during and after each phase of final cleanup and lift

cl eaning preparation as directed by the Contracting Oficer to inspect the
concrete surface conditions. The divers shall videotape the concrete
conditions an provide inmges real tinme to a nonitor |ocated above the water
surface. The diver shall also comrunicate with the Contractor personne
and the contracting Oficer during the work so that adjustnments to the
final cleanup and lift surface preparati on work can be conpleted as the
wor k proceeds. The location of the video nonitor shall be as directed by
the Contracting Oficer.

* Kk kK

3.2 CONVEYI NG TO THE TREM E
3.2.1 Cener a

Concrete shall be conveyed fromm xer to the placenment area as rapidly as
practicable and within the time interval as specified by nethods that wll
prevent segregation or loss of ingredients. Any concrete transferred from
one conveyi ng device to another shall be passed through a hopper which is
conical in shape and shall not be dropped vertically nore than 5 feet,
except where suitable equipnent is provided to prevent segregation and
where specifically authorized by the Contracting O ficer.

3.2.2 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nixed concrete shall conformto the requirenments of ASTM
C 94. Trucks shall be used to convey the concrete fromthe plant to the

pl acement stagi ng area.

3.2.3 Bucket s

The interior hopper slope shall be not |ess than 50 degrees fromthe

hori zontal, the m ni mum di nension of the clear gate opening shall be at

| east five tines the nom nal maxi mum size aggregate and the area of the
gate opening shall be not |less than 2-square feet. The maxi num di nensi on
of the gate opening shall not be greater than tw ce the m ni nrum di nensi on.
The bucket gates shall be essentially grout tight when closed and shall be
hydraulically operated. No manually or pneunmatically operated bucket gates
are permtted. The design of the bucket shall provide means for positive
regul ati on of the amount and rate of deposit of concrete in each dunping
posi tion.

3.2. 4 Punp Pl acenent
Concrete shall be conveyed by positive displacement. The punping equi prent
shal | be piston or squeeze pressure type. The pipeline shall be rigid

steel pipe or heavy -duty flexible hose. The inside dianeter of the pipe
shall be at least three tinmes the nonminal maxi mum size coarse aggregate in
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the concrete mxture to be punped, but not |ess than 4 inches.

The maxi mum si ze coarse aggregate will not be reduced to acconmpdate the
punps. The distance to be punped shall not exceed limts recomended by
the punp manufacturer. Wen punping is conpleted, concrete remaining in
the pipeline shall be ejected without contam nation of concrete in place or
the reservoir. After each operation, equipnment shall be thoroughly

cl eaned, and flushing water shall be wasted outside of the forms in the
desi gnated waste area. Except as nodified in this specification, all
quality control testing shall be done at the discharge end of the punpline.

Two i ndependent and equal punp systens shall be provided capable of a
conbi ned rated capacity of 120 cubic yards per hour. The m ni mum punpi ng
rate into the trem e pipes shall be 90 cy/hr. The concrete shall be
supplied to the placenment area continuously such that no cold joints occur
in the placenent.

3.2.5 St agi ng Area Requirenents

Concrete shall be punped or bucketed to the trem e hoppers.
3.3 PLACI NG TREM E CONCRETE
3.3.1 Cenera

The delivery and placing of trem e concrete shall be configured to produce
a continuous flow of concrete of at |east 50 cubic yards per hour. No
concrete shall be placed until all the concrete materials, placing plan and
i nspection plan submittals have been approved by the Contracting Oficer.
The concrete shall be delivered to the site of the work and di scharge shal
be completed within 60 nminutes after introduction of the cenent to the
aggregates. The Contractor shall supply a floating plant that provides
access for personnel and material to the placenent area.

3.3.2 Requi renents for Adverse Conditions

Concrete placenent will not be permitted when, in the opinion of the
Contracting Oficer, weather conditions prevent proper placement. This
i ncl udes hot weather, cold weather, excessive precipitation, excessive
wi nd, and excessive wave action.

3.3.2.1 Col d- Weat her Pl aci ng

Concrete shall not be placed without a procedure, inplementing

the reconmendati ons of ACI 304R and approved by the Contracting O ficer
when the concrete is likely to be subjected to anbient air tenperatures

bel ow 40 degrees F. Cold weather procedures are to be inplenmented when
anbient air tenperatures are 35 degrees F or lower. The placing
tenperature of the concrete shall be between 40 degrees and 60 degrees F
Heating of the mxing water may be allowed to regulate the concrete placing
tenperatures if approved by the Contracting Officer to raise and maintain
concrete tenperatures to the mninum40 degree limt. Materials entering
the m xer shall be free fromice, snow, or frozen | unps.

3.3.2.2 Hot - Weat her Pl aci ng
Concrete shall not be placed without a procedure approved by the

Contracting O ficer when the concrete is likely to be subjected to anbient
air tenperature above 85 degrees F (30C). Hot weather conditions exist
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when the anbient air tenperatures exceed 85 degrees F (30C). However, when
the conbination of air tenperature, relative humdity, tenperature of the
concrete, and the wind velocity at the point of placenent produces an
evaporation rate of 0.20 pounds per square foot of surface per hour or
greater, the Contractor shall cease production and placenent or construct
adequat e protection to reduce the evaporation rate bel ow 0.20 pounds per
square foot of surface per hour

3.3.2.3 Wave Action

The reservoir occasionally may have wave conditions that are unacceptable.
The Contractor shall coordinate placenent activities to prevent damage to
the trem e concrete placenment due to wave action

3.3.3 Pl aci ng Configuration

A stable platformshall be provided to support the trem e pipes, hoppers,
operating personnel, inspectors and other equipnment. Al trem e pipes
required for full coverage of the placenent area shall be installed in a
manner that prevents vertical or horizontal novenment during placenent. The
sequence of charging trem e pipes shall first fill the basin depressions
beginning at the | owest elevations in a manner that prevents flow ng
concrete fromnoving in a dowmmward direction. Continued charging of trem e
pi pes shall raise the concrete surface in a uniformhorizontal |evel.

3.3.4 Alternate Placing Configuration

In lieu of providing tremie pipes for full coverage of the treme area. A
row or rows of trem e pipes shall be provided that cover a portion of the
pl acement area. The placenent shall progress to full depth at each

| ocation. Wen one placenent area is conplete, the placenent shall be
stopped, the trem e pipes renmoved as specified, and reinserted into fresh
concrete as specified at the next line location. A lateral progression
from deepest location in the area to shallowest shall be done. The
Contractor shall devel op an acceptabl e nooring | ayout configuration, and
appl y adequate pretension to the mooring lines (thru winches) to elimnate
or minimze the catenary line profile.

3.3.5 Tremi e Platform

The platformon which the trem e pipes and hoppers are supported shall be a
stable platformthat holds the treme pipes in a fixed |location during the
period of placenent. The system shall be configured so that horizontal
noverment of the treme pipe is limted to 2 inches and vertical novenent of
the treme pipe is limted to 3 inches. |If barges are used for the work

pl atform shall be npbored to prevent this range of novenent. Factors
effecting water surface variations include weather, crane activity and
reservoir operations.

3.3.6 Trem e System

The delivery tube systemshall consist of watertight tubes with sufficient
rigidity to keep the ends always in the mass of concrete placed. Interna
bracing for formmrk shall acconmobdate the delivery tube system A hopper
of at |east 2 cubic yard capacity shall be provided on top of each treme
pipe to facilitate transfer of concrete froma bucket or punpline to the
treme. A crane or other lifting device shall be available to place,
renove, and reposition the trem e and hopper.
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3.

3.7 Del i very Tubes

Delivery tubes (trem e pipes) shall be at least 10 inches in dianeter.
Joints shall be watertight and the underwater end of the tube capped with a
watertight cap. Integral seals shall be provided at underwater joints as
well as an external seal. The systemshall provide an interior free of
accumul ated water when installed in to the full depth in the placenent
position. The cap shall be designed to be released as the tube is charged.

Caps lost in the trem e concrete may be left in place. The trem e pipe
shal |l extend to the bottom of the placenent before charging the pipe with
concrete. For the applicable range of readings, each treme pipe will be
marked to display the length of pipe underwater. Mark intervals shall be
at least every 6 inches with the | ength value for each foot interval.

.3.8 Initial Charging

The delivery tube shall initially rest on the concrete or rock surface.
After charging the delivery tube systemw th concrete, the flow of concrete
through a tube shall be induced by slightly raising the discharge end.
During concrete placenent, the tip of the delivery tube shall be
continuously enbedded in fresh concrete to prevent reentry of the water
into the tube. Until at |east a depth of 3 feet of concrete has been

pl aced, the tip of the delivery tube shall be within 6 i nches of the bottom
of the placenment, and then the enbednent of the tip shall be naintained at

| east three feet below the top surface of the concrete. Rapid raising or

| owering of the delivery tube shall not be permitted. Horizontal novenent
of the tube is not permitted during tremi e placenent.

.3.9 Trem e Wt hdrawal

The foll owi ng procedure shall be used if it is necessary to renove the
trem e pipe fromthe concrete placenent. Placenent shall be suspended and
the concrete shall be allowed to flow until static condition exists in the
pi pe. The pipe shall be renoved in a manner that does not introduce a flow
of water into the placenent area. The trem e pipe shall be w thdrawn while
renoving the concrete fromthe interior of the trem e pipe. This shall be
done by bailing methods. An alternate nmethod is to pressurize the treme
in a manner that forces the concrete el evation down the treme to an

el evation equal to the elevation of the new concrete surface.

.3.10 Lost Seal

If the seal is lost or the delivery tube becones plugged and nust be
renoved or if the placenment of concrete is interrupted nore than 30

m nutes, the tube shall be w thdrawn, the tube cleaned, the tip of the tube
capped to prevent entrance of the water, and the operation restarted by
pushing the capped tube five feet (or to the bottomof the placenent, which
ever is less) into the concrete and then re-starting the flow of concrete.
Seal ed end caps shall be used to seal the tube for the re-start.

"CGo-devil" plugs shall not be used to restart the concrete placenent.

.3.11 Nor mal Pl acenent

Concrete shall be delivered to the trem e systemin a continuous flow,
uniformy flow ng down the trem e pipe preventing the entrapnent of air in
the treme pipe or in the placenent. The concrete deposited under water
shal |l be placed in a conmpact, nonolithic mass in a manner that will prevent
washi ng of the concrete. Except as otherw se specified, placing concrete
shal | be a continuous operation in near-horizontal layers fromstart to

DACW67- 03- R- 0001 SECTI ON 03400 Page 8 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

finish. This requires that the concrete be discharged through the tubes in
such a predeterm ned order that the differential head of the concrete wll
not be nore than 3 feet at any tinme during the placenent. Trem e pipes
shall not be rel ocated during the placenent, unless approved in the

pl acement plan or by the Contracting Officer. The nmaxi mnum spaci ng of

adj acent trem e tubes shall not exceed 25 feet. The naxi mum spaci ng of
trem e tubes fromthe form existing concrete or rock wall surfaces shal

not exceed 15 feet.

3.3.12 Pl aci ng Controls

During placenment of treme concrete, the top surface of the trem e concrete
shall be continuously nonitored. The depth fromthe water surface to the
top of the concrete shall be determ ned accurately and in a manner that
does not disturb or encourage the flow of the trem e concrete. One
acceptabl e device is a neutrally buoyant rod, marked with graduati ons of
0.1 feet, and equipped with a broad foot. The progress of placenent shal
be recorded and continuously for each station on at |east 15 mnute
intervals. The data shall be recorded in a nanner that the placing and

i nspection personnel can nonitor the progress.

3.3.13 Underwat er | nspection

A diving crew shall be avail abl e during placenent of underwater concrete.
I nspection of the trem e placenment and related activities shall be done
using divers. Unless specifically directed by the Contracting O ficer,
di vers shall not contact the surface of the trem e concrete during

pl acenment .

3.4 GROUT PLACEMENT UNDER PRECAST SEGVENTS A, B, AND C
3.4.1 CGener a
* Amend R0004*

The pressure grouting of the 6-inch £ void space under the Precast Segnents
A, B, and C nust be perforned with an adequate series of grout tubes and
vent tubes such that the grouting proceeds fromone side to the other side
of the cofferdam The grouting procedure shall be designed to elimnate

all void spaces under the precast concrete segnments w thout the grout

mxing with the water it is displacing. Gout and vent tubes shall be
placed in the precast segnents or in the web of the steel support franme or
in both. Gout tubes in the concrete shall be plastic to prevent corrosion.

* Kk kK

The grout nust be adequately pressurized to displace the water under the
precast. Antiwash agents shall be added to the grout to prevent m xi ng of
the grout with the water. Gout and vent tubes in the concrete shall be
cut off flush with the concrete surface so the surface of the precast
segrment neets its specified finish requirenments.

The Contractor's Concrete and Grout Placenment Submittal nust adequately
describe all of his grouting procedures, details, and equi pnent.

3.4.2 Soni ¢ Testing Procedure

The Contractor mnust provide sonic testing of the grout using divers to
operate the equipnent to verify that all voids bel ow the Precast Cofferdam
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Segnments A, B, and C have been grouted solid. Details of the proposed
testing procedures and equi prent nust be submitted for approval prior to
grouting.

3.5 CURI NG AND PROTECTI ON
3.5.1 Curing

No specific measures are required to cure underwater concrete.
3.5.2 Protection

Concrete shall be protected from damage from fl owi ng water and subsequent
construction operations. Underwater operations near the concrete

pl acements shall be suspended until the concrete has achieved a field-cured
conpressive strength of 2,000 psi.

3.6 FORMAORK
3.6.1 Desi gn
*Arend R0O004*

The design and engi neering of the formmrk, as well as its construction,
shall be the responsibility of the Contractor. The formmrk shall be
designed for |oads, l|ateral pressure, and all owabl e stresses in accordance
wi th standard engi neering practices and the Anerican Concrete Institute.
Forns shall have sufficient strength to withstand the pressure resulting
fromplacement of the concrete and shall have sufficient rigidity to

mai ntai n specified tolerances. Forns shall prevent the flow of concrete
beyond the perineter of the placenent area. The Contractor shall submit a
seal ed design by a registered Engineer for all formwrk in conformance to
Section 03100a, STRUCTURAL CONCRETE FORMAORK

* k% %

3.6.2 Material s
Forms shall be of steel, or other approved material. The type, size,
shape, quality, and strength of all materials of which the forns are nade
shall be the Contractor's responsibility. Forns may al so be
non-traditional materials such as sandbags, pillows, or other form system
the contains the concrete and does not inhibit the function of the intake
structures and cof ferdam damage the structures, or conprom ses the
| ong-term performance of the final concrete.

3.6.3 Construction

The top surface of the forns shall be true to line and grade, and
sufficiently rigid to prevent excessive deformation under | oad.

3.6.4 Coati ng
No formrel ease agent shall be used.
3.6.5 Pl acenent Aut horization

Prior to batching any of concrete for any placenent, the Contracting
Oficer will authorize the placenment of concrete.
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3.6.6 Renpval
* Amend R0004*

Fornms that are not permanent shall not be renoved until the concrete has
attained a conpressive strength of at |east 20003,000 psi as determ ned by
testing of field cast and cured cylinders.

* % % %

3.7 CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and nmaintain a quality control programto
show compliance with contract requirenents and to maintain records of his
quality control operations. Unless otherwise stated in this Technica
Specification, all test results and conputations for Contractor Quality
Control perfornmed prior to placenment of the concrete shall be reported and
delivered to a designated representative of the Contracting O ficer prior
to begi nning placenment of the concrete. Unless otherwise stated in this
Techni cal Specification, all test results and conputations for Contractor
Quality Control perfornmed during concrete placenent or after placenent of
the concrete shall be reported and delivered within 24 hours to a

desi gnated representative of the Contracting Oficer.

3.8 Pl acenent Soundi ngs

The Contractor shall maintain a |og of the concrete el evations for each

pl acement area when concrete is deposited under water. Soundings of the
concrete |l evel shall be taken continuously at a tinme interval less than 1
hour during placement and a distance interval of 5 feet using nethods
described in 3.3.12, paragraph: Placing Controls. Sounding shall be spaced
to cover the entire area, plus corners and at the discharges of treme

pi pes or punp lines. At conpletion of the concrete placenent, a post

pl acenment soundi ng i nspection shall be nmade to establish the final surface
el evation of the concrete.

-- End of Section --
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SECTI ON 05055

METALVWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ALUM NUM ASSCCI ATI ON ( AA)
AA SAS- 30 (1986) Al unmi num Structures Construction
Manual Series - Section 1 Specifications
for Al um num Structures

*Arend R0O004*

Al SC ASD Manual (1989) Manual of Steel Construction
Al l owabl e Stress Design

Al SC Pub No. S303 (1992) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

* Kk kK

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
*Arend RO004*
ASTM A 6/ A 6M (1998a) General Requirenents for Rolled

Structural Steel Bars, Plates, Shapes, and
Sheet Piling

* k% %

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Ilron and Steel Products

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ni mum Tensile
Strength

ASTM A 380 (1994a) d eaning and Descaling Stainless
Steel Parts, Equipnent, and Systens

ASTM A 490 (1997) Heat-Treated Steel Structural
Bolts, 150 ksi M ninmum Tensile Strength

ASTM A 514/ A 514M (1994a) High-Yield-Strength, Quenched and

Tenpered Alloy Steel Plate, Suitable for
Vel di ng
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ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di p Gal vani zed Coati ngs

ASTM D 962 (1981; R 1999) Al unmi num Powder and Paste
Pi gnents for Paints

ASTM E 165 (1995) Liquid Penetrant Exami nation
I nspecti on Met hod

ASTM E 709 (1995) Magnetic Particle Exam nation
ASME | NTERNATI ONAL ( ASVE)

ASME B4. 1 (1967; R 1994) Preferred Linmts and Fits
for Cylindrical Parts

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

ASME BPV | X (1995) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications
AVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (1998) Structural Wl ding Code - Steel
AWS D1. 2 (1990) Structural Wl ding Code - Al um num
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE AMS 3110 (1992; Rev Q Priner Zinc Chronmate

SAE AMS 3132 (1994; Rev F) Varnish, Phenolic Resin
Corrosi on-Preventive

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Draw ngs; G

Detail drawi ngs for metal work and nachi ne work shall be
submitted and approved prior to fabrication.

SD- 03 Product Data
Wl ding of Structural Steel; G
Copi es of wel ding procedure specifications, procedure

qualification test records , and schedul es of wel ding procedures
for steel structures shall be submitted and approved prior to
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1

comrenci ng fabrication.
Wl di ng of Al umi num G

Schedul es of wel ding processes for aluni num fabrications shal
be subnitted and approved prior to conmencing fabrication

Structural Steel Welding Repairs; G

Wl ding repair plans for steel shall be submtted and approved
prior to making repairs.

Materials Orders

Copi es of purchase orders, mll orders, shop orders and work
orders for materials shall be subnmtted prior to the use of the
materials in the work.

Mat eri al s Li st

Materials list for fabricated itens shall be submtted at the
time of submttal of detail draw ngs

Shi pping Bill

Shi pping bill shall be subnmitted with the delivery of finished
pieces to the site.

SD- 06 Test Reports
Tests, Inspections, and Verifications

Certified test reports for materials shall be subnmitted with al
materials delivered to the site.

SD-07 Certificates
Qualification of Wl ders and Wl ding Operators

Certifications for welders and wel di ng operators shall be
submitted prior to commencing fabrication

Application Qualification for Steel Studs; G

Certified reports for the application qualification for stee
studs shall be submtted and approved prior to conmencing
fabrication.

Wl di ng of Al unmi num

Certified report for alum numwelding qualification tests shal
be subnmitted and approved prior to commenci ng wel di ng.

DETAI L DRAW NGS

Detail drawi ngs for netal work and machi ne work shall include catal og cuts,
tenpl ates, fabrication and assenbly details and type, grade and cl ass of
material as appropriate. Elenments of fabricated itens inadvertently
omtted on contract draw ngs shall be detailed by the fabricator and
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i ndi cated on the detail draw ngs.
1.4  QUALIFI CATI ON OF WELDERS AND VELDI NG OPERATORS

The Contractor shall certify that the qualification of welders and wel di ng
operators and tack welders who will performstructural steel welding have
been qualified for the particular type of work to be done in accordance
with the requirenents of AW D1.1, Section 5, or prior to comencing
fabrication. The certificate shall list the qualified welders by nane and
shal | specify the code and procedures under which qualified and the date of
qualification. Prior qualification will be accepted if wel ders have
performed satisfactory work under the code for which qualified within the
preceding three nonths. The Contractor shall require welders to repeat the
qual i fying tests when their work indicates a reasonabl e doubt as to
proficiency. Those passing the requalification tests will be recertified.
Those not passing will be disqualified until passing. Al expenses in
connection with qualification and requalification shall be borne by the
Contractor.

1.5 VEELDI NG PROCEDURE QUALI FI CATI ONS

1. Ceneral. Except for prequalified (per AWs D1.1) and previously
qual i fied procedures, each Contractor perform ng welding shall record in
detail and shall qualify the welding procedure specification for any
wel di ng procedure followed in the fabrication of weldnents. Qualification
of wel ding procedures shall conformto AW D1.1 and to the specifications
in this section. Copies of the welding procedure specification and the
results of the procedure qualification test for each type of welding which
requires procedure qualification shall be submtted for approval. Approva
of any procedure, however, will not relieve the Contractor of the sole
responsibility for producing a finished structure neeting all the
requi renents of these specifications. This information shall be submtted
on the forms in Annex E of AWS D1.1. Welding procedure specifications shal
be individually identified and shall be referenced on the detail draw ngs
and erection draw ngs, or shall be suitably keyed to the contract draw ngs.
In case of conflict between this specification and AWs D1.1, this
speci fication governs.

2. Previous Qualifications. Wlding procedures previously qualified by
test may be accepted for this contract without requalification if the
foll owi ng conditions are net:

a. Testing was perforned by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control organization

b. The qualified welding procedure conforns to the requirenents of
this specification and is applicable to welding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.

3. Prequalified Procedures. Accepted without further qualification. The
Contractor shall submt for approval a listing or an annotated drawing to
indicate the joints not prequalified. Procedure qualification shall be
required for these joints.

4. Retests. |If welding procedure fails to neet the requirenments of AWS
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Dl.1, the procedure specification shall be revised and requalified, or at
the Contractor's option, welding procedure may be retested in accordance
with AW D1.1. If the welding procedure is qualified through retesting,
all test results, including those of test welds that failed to neet the
requi renents, shall be subnitted with the wel di ng procedure.

PART 2  PRODUCTS

2.1 MATERI ALS

2.1.1 Materials Orders
The Contractor shall furnish 5 copies of purchase orders, mll orders, shop
orders and work orders for all materials orders and itens used in the work.

VWhere nmill tests are required purchase orders shall contain the test site
address and the nane of the testing agency.

2.1.2 Material s List

The Contractor shall furnish a materials list of the materials to be used
in the fabrication of each item

2.1.3 Shi pping Bill

The Contractor shall furnish a shipping bill or nenorandum of each shi pnent
of finished pieces or nenbers to the project site giving the designation
mark and wei ght of each item the nunber of itens, the total weight, and
the car initial and nunber if shipped by rail in carload |ots.

2.2 FABRI CATI ON
* Amend RO004*

Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual , unl ess otherwi se noted. Fabrication and assenbly shall be done
in the shop to the greatest extent possible. Fabrication and nill

tol erances shall generally foll ow ASTM A 6/ A 6M AI SC Pub No. S303 and the
Al SC ASD Manual, unl ess noted ot herw se.

Al'l exposed steel other than stainless steel shall be painted as specified
in Section 09965A, PAINTI NG HYDRAULI C STRUCTURES after fabrication, unless
ot herwi se not ed.

* Kk kK

2.2.1 Structural Fabrication

Mat eri al nmust be straight before being laid off or worked. |If
straightening is necessary it shall be done by nmethods that will not inpair
the metal. Sharp kinks or bends shall be cause for rejection of the
material. Material with welds will not be accepted except where welding is

definitely specified, indicated or otherw se approved. Bends shall be made
by approved dies, press brakes or bending rolls. Were heating is
required, precautions shall be taken to avoid overheating the netal and it
shall be allowed to cool in a nmanner that will not inpair the origina
properties of the metal. Proposed flane cutting of material other than
structural steel shall be subject to approval and shall be indicated on
detail drawi ngs. Shearing shall be accurate and all portions of the work
shall be neatly finished. Corners shall be square and true unless
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ot herwi se shown. Re-entrant cuts shall be filleted to a mnimum radius of
3/4 inch unl ess otherw se approved. Finished nenbers shall be free of
twi sts, bends and open joints. Bolts, nuts and screws shall be tight.

2.2.1.1 Di mensi onal Tol erances for Structural Wrk
* Amrend R0O004*

D nensi ons shall be measured by an approved calibrated steel tape of
approxi mately the same tenperature as the material being neasured. The
overal | dinensions of an assenbl ed structural unit shall be within the
tol erances indicated on the drawings or as specified in the particular
section of these specifications for the itemof work. Were tolerances are
not specified in other sections of these specifications or shown, an

al l owabl e variation of 1/32 inch is permssible in the overall |ength of
conponent nenbers with both ends mlled and conponent nenbers wi t hout
mlled ends shall not deviate fromthe di nensi ons shown by not nore than
1/16 inch for nmenbers 30 feet or less in length and by nore than 1/8 inch
for menbers over 30 feet in length. Assenblies of conponent nenbers have
the sane overall length tolerance as its conmponent menbers, unless

ot herw se not ed.

Squar eness:

a. GCeneral: Qut-of-squareness shall be deternined by the
difference in |l ength between diagonals nmeasured fromidentica
respective corner locations on each respective fabricated assenbly
not ot herw se indicated on the draw ngs.

b. Stoplogs: Qut-of-squareness not to exceed 1/8 inch

c. Trashracks: Qut-of-squareness not to exceed 1/8 inch

Par al | el :

a. GCeneral: Qut-of-parallel shall be deternined by the
difference in distance between top and bottom or between sides at
any sel ected points, all neasurenents shall be nmade at equa

di stances apart fromthe level or plunb positions as applicable.

b. Stoplogs: Qut-of-parallelness not to exceed 1/8 inch
vertically or horizontally at any point.

c. Trashracks: Qut-of-parallelness not to exceed 1/8 inch
vertically or horizontally at any point.

WArp or Twi st:

a. GCeneral: Warp or twi st of stoplogs shall be determni ned by
neasur enent of difference of distance from di agonals | ocated
parallel to the skin plate surface or work line plane, as
appl i cabl e.

b. Stoplogs: Warp not to exceed 1/8 inch at bearing surface
pl ane side of assenbly.

See the contract drawi ngs for stoplog fabrication tol erance di agrans.

* k% %
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2.

2.

2.

2.1.2 Structural Steel Fabrication

Structural steel may be cut by mechanically guided or hand-gui ded torches,
provided an accurate profile with a surface that is snooth and free from
cracks and notches is obtained. Surfaces and edges to be wel ded shall be
prepared in accordance with AWS D1.1, Subsection 3.2. Were structura
steel is not to be welded, chipping or grinding will not be required except
as necessary to remove slag and sharp edges of mechanically guided or
hand- gui ded cuts not exposed to view. Hand-guided cuts which are to be
exposed or visible shall be chipped, ground or machined to sound netal.

.2.1.3 Structural Al um num Fabri cati on

Layi ng out and cutting of alum numshall be in accordance with the AA SAS- 30,
Section 6.

2.2 Wl di ng
2.2.1 Wl di ng of Structural Steel

a. Welding Procedures for Structural Steel - Welding procedures for
structural steel shall be prequalified as described in AWS D1. 1,
Subsection 5.1 or shall be qualified by tests as prescribed in AWs DI1. 1,
Section 5. Properly docunented evi dence of conpliance with al

requi renents of these specifications for previous qualification tests
shal | establish a wel ding procedure as prequalified. For welding
procedures qualified by tests, the test welding and specinen testing
nmust be witnessed and the test report docunment signed by the
Contracting O ficer. Approval of any welding procedure will not
relieve the Contractor of the responsibility for producing a finished
structure neeting all requirenents of these specifications. The
Contractor will be directed or authorized to make any changes in

previ ously approved wel di ng procedures that are deened necessary or
desirable by the Contractor Oficer. The Contractor shall subnit a
conpl ete schedul e of wel ding procedures for each steel structure to be
wel ded. The schedul e shall conformto the requirements specified in
the provisions AW D1.1, Sections 2, 3, 4, 7 and 9 and applicable
provi sions of Section 10. The schedul e shall provide detailed
procedure specifications and tables or diagrans showi ng the procedures
to be used for each required joint. Wl ding procedures nust include
filler nmetal, preheat, interpass tenperature and stress-relief heat
treatnent requirenents. Each welding procedure shall be clearly
identified as being prequalified or required to be qualified by tests.
Wl di ng procedures must show types and | ocations of welds designated or
in the specifications to receive nondestructive exam nation

b. Welding Process - Welding of structural steel shall be by an
electric arc wel ding process using a nethod which excludes the

at nosphere fromthe nolten netal and shall conformto the applicable
provi sions of AW D1.1, Sections 1 thru 7, 9, 10 and 11. Wl ding shal
be such as to mninize residual stresses, distortion and shrinkage.

c. Wl ding Technique

(1) Filler Metal - The el ectrode, el ectrode-flux conbinati on and
grade of weld netal shall conformto the appropriate AWS
specification for the base netal and wel ding process being used or
shal |l be as shown where a specific choice of AWS specification
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al l owabl es is required. The AW designation of the electrodes to
be used shall be included in the schedul e of welding procedures.
Only | ow hydrogen el ectrodes shall be used for manual shi el ded
nmet al -arc wel di ng regardl ess of the thickness of the steel. A
controll ed tenperature storage oven shall be used at the job site
as prescribed by AW D1.1, Subsection 4.5 to maintain | ow noisture
of | ow hydrogen el ectrodes.

(2) Preheat and Interpass Tenperature - Preheating shall be
perforned as required by AWS D1.1, Subsection 4.2 and 4.3 or as

ot herwi se specified except that the tenperature of the base netal
shall be at |east 70 degrees F. The weldnments to be preheated
shall be slowly and uniformy heated by approved neans to the
prescribed tenperature, held at that tenperature until the welding
is conpleted and then pernmitted to cool slowy in still air.

(3) Stress-Relief Heat Treatnment - \Were stress relief heat
treatment is specified or shown, it shall be in accordance with
the requirements of AWS Dl1.1, Subsection 4.4 unless otherw se
aut hori zed or directed.

d. Wrkmanship - Wrkmanship for welding shall be in accordance wth
AWS D1.1, Section 3 and other applicable requirenments of these
speci fications.

(1) Preparation of Base Metal - Prior to welding the Contractor
shal | inspect surfaces to be welded to assure conpliance with AWS
Dl1.1, Subsection 3.2.

(2) Tenporary Welds - Tenporary welds required for fabrication
and erection shall be nade under the controlled conditions
prescribed for permanent work. Tenporary welds shall be nmade
usi ng | ow hydrogen wel di ng el ectrodes and by wel ders qualified for
permanent work as specified in these specifications. Preheating
for tenporary wel ds shall be as required by AWs D1.1 for permanent
wel ds except that the mininumtenperature shall be 120 degrees F
in any case. |In making tenporary welds arcs shall not be struck
in other than weld | ocations. Each tenporary weld shall be
renoved and ground flush with adjacent surfaces after serving its
pur pose.

(3) Tack Welds - Tacks welds that are to be incorporated into the
per manent work shall be subject to the sane quality requirenents
as the permanent wel ds and shall be cl eaned and thoroughly fused
wi th pernmanent welds. Preheating shall be perforned as specified
above for tenporary welds. Miltiple-pass tack welds shall have
cascaded ends. Defective tack welds shall be renoved before

per manent wel di ng.

2.2.2.2 Wl di ng of Steel Castings

Unsound material shall be renoved fromthe surfaces of steel castings to be
i ncorporated into wel ded connections by chipping, nmachining, air-arc
gougi ng or grinding. Mjor connections designed for transfer of stresses
shall not be welded if the tenperature of the casting is | ower than 100
degrees F. Castings containing over 0.35 percent carbon or over 0.75
percent manganese shall be preheated to a tenperature not to exceed 450
degrees F and wel ding shall be acconplished while the castings are

mai ntai ned at a tenperature above 350 degrees F. Welding will not be
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permitted on castings containing carbon in excess of 0.45 percent except on
witten authorization. Castings requiring welding repairs after the first
anneal i ng and castings involving welding fabrication shall be
stress-relieved annealed prior to receiving final machining unless

ot herw se pernmitted.

2.2.2.3 Wl di ng of Al umi num

Vel di ng of alum num shall conformto AA SAS-30 or AWS D1.2, Sections 1
through 7, 9 and 10. The wel ding process and wel di ng operators shall be
prequalified as required by AWS D1.2, Section 5 or AA SAS-30, Subsection
7.2.4 in accordance with the methods described in ASME BPV | X, Section IX
A certified report giving the results of the qualifying tests shall be
furni shed for approval. A conplete schedule of the welding process for
each al um num fabrication to be wel ded shall be furnished for approval.

2.2.2.4 \Welding of Steel Studs

The procedures for welding steel studs to structural steel, including
mechani cal , wor kmanshi p, techni que, stud application qualification,
production quality control and fabrication and verification inspection
procedures shall conformto the requirenments of AWS D1.1, Section 7, except
as otherw se specified.

a. Application Qualification for Steel Studs - As a condition of
approval of the stud application process, the Contractor shall furnish
certified test reports and certification that the studs conformto the
requi renents of AWS D1.1, Subsections 7.2 and 7.3, certified results of
the stud nanufacturer's stud base qualification test, and certified
results of the stud application qualification test as required by AW
D1.1, Subsection 7.6, except as otherw se specified.

b. Production Quality Control - Quality control for production welding
of studs shall conformto the requirenents of AWS D1.1, Subsection 7.7,
except as otherw se specified. Studs on which pre-production testing
is to be perforned shall be welded in the sane general position as
required on production studs (flat, vertical, overhead or sloping). |If
the reduction of the length of studs becomes |ess than nornmal as they
are wel ded, wel ding shall be stopped i nmredi ately and not resumed unti

t he cause has been corrected.

2.2.3 Bol t ed Connecti ons
2.2.3.1 Bol ted Structural Steel Connections

Bolts, nuts and washers shall be of the type specified or indicated. All
nuts shall be equi pped with washers except for high strength bolts.

Bevel ed washers shall be used where bearing faces have a sl ope of nore than
1:20 with respect to a plane nornal to the bolt axis. Where the use of

hi gh strength bolts is specified or indicated the materials, workmanship
and installation shall conformto the applicable provisions of ASTM A 325 or
ASTM A 490.

a. Bolt Holes - Bolt holes shall be accurately |ocated, snooth,
perpendi cul ar to the nenber and cylindrical.

(1) Holes for regular bolts shall be drilled or subdrilled and

reaned in the shop and shall not be nore than 1/16 inch | arger
than the diameter of the bolt.
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(2) Holes for fitted bolts shall be match-reaned or drilled in

the shop. Burrs resulting fromreaning shall be renoved. The
threads of bolts shall be entirely outside of the holes. The body
di ameter of bolts shall have tol erances as recommended by ASME B4. 1
for the class of fit specified. Fitted bolts shall be fitted in
reamed hol es by selective assenbly to provide an LN-2 fit.

(3) Holes for high strength bolts shall have dianeters of not

nore than 1/16 inch larger than bolt dianmeters. |If the thickness
of the material is not greater than the dianeter of the bolts the
hol es may be punched. |If the thickness of the naterial is greater

than the diameter of the bolts the holes nay be drilled full size
or subpunched or subdrilled at least 1/8 inch smaller than the

di ameter of the bolts and then reanmed to full size. Poor matching
of holes will be cause for rejection. Drifting occurring during
assenbly shall not distort the nmetal or enlarge the holes.

Reaning to a larger dianeter of the next standard size bolt will
be all owed for slight m smatching.

2.2.3.2 Bol t ed Al um num Connecti ons

Punching, drilling, ream ng and bolting for bolted al um num connecti ons
shall conformto the requirenments of AA SAS-30, Section 6.

2.2.4 Machi ne Wor k

Tol erances, all owances and gauges for nmetal fits between plain,

non-t hreaded, cylindrical parts shall conformto ASME B4.1 for the class of
fit shown or required unless otherwi se shown on approved detail draw ngs.
Where fits are not shown they shall be suitable as approved. Tol erances
for machine-finished surfaces designated by non-deci mal di nensions shall be
within 1/64 inch. Sufficient machining stock shall be allowed on placing
pads to ensure true surfaces of solid material. Finished contact or
bearing surfaces shall be true and exact to secure full contact. Journa
surfaces shall be polished and all surfaces shall be finished with
sufficient snoothness and accuracy to ensure proper operation when
assenbl ed. Parts entering any machi ne shall be accurately nmachi ned and all
like parts shall be interchangeabl e except that parts assenbl ed together
for drilling or ream ng of holes or machining will not be required to be

i nterchangeable with like parts. Al drilled holes bolts shall be
accurately | ocat ed.

2.2.4.1 Fi ni shed Surfaces

Surface finishes indicated or specified shall be in accordance with ASVE
B46.1. Values of required roughness heights are arithnetical average

devi ations expressed in mcroinches. These values are maxi mum Lesser
degrees will be satisfactory unless otherw se indicated. Conpliance with
surface requirements shall be determ ned by sense of feel and visua

i nspection of the work conpared to Roughness Compari son Specinmens in
accordance with the provisions of ASME B46.1. Val ues of roughness w dth
and wavi ness hei ght shall be consistent with the general type of finish
speci fied by roughness height. Were the finish is not indicated or
specified it shall be that which is npst suitable for the particular
surface, provide the class of fit required and be indicated on the detai
drawi ngs by a synmbol which confornms to ASME B46.1 when machine finishing is
provided. Flaws such as scratches, ridges, holes, peaks, cracks or checks
which will nake the part unsuitable for the intended use will be cause for
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rejection.
2.2.4.2 Unfi ni shed Surfaces

Al work shall be laid out to secure proper matching of adjoining

unfini shed surfaces unless otherwi se directed. Where there is a large

di screpancy between adj oi ni ng unfini shed surfaces they shall be chipped and
ground smooth or machined to secure proper alignnent. Unfinished surfaces
shall be true to the lines and di mensi ons shown and shall be chi pped or
ground free of all projections and rough spots. Depressions or holes not
affecting the strength or useful ness of the parts shall be filled in an
approved nanner.

2.2.4.3 Pin Hol es

Pin holes shall be bored true to gauges, snpoth, straight and at right
angles to the axis of the nmenber. The boring shall be done after the
nmenber is securely fastened in position.

2.2.4.4 Shafting

Al'l shafting shall be turned or ground hot-rolled or cold-rolled steel as
requi red unl ess otherw se specified or authorized. Fillets shall be
provi ded where changes in section occur. Cold-finished shafting nmay be
used where keyseating is the only machi ne work required.

2.2.5 M scel | aneous Provi si ons
2.2.5.1 Metal I'ic Coatings

a. Zinc Coatings - Zinc coatings shall be applied in a manner and of a
t hi ckness and quality conforming to ASTM A 123. Were zinc coatings
are destroyed by cutting, welding or other causes the affected areas
shal | be regal vani zed. Coatings 2 ounces or heavier shall be

regal vani zed with a suitable lownelting zinc base alloy simlar to the
recomendati ons of the American Hot-Di p Gal vani zers Association to the
t hi ckness and quality specified for the original zinc coating.

Coatings |less than 2 ounces shall be repaired in accordance with ASTM A
780.

2.2.5.2 Cl eani ng of Corrosion-Resisting Stee

G 1l, paint and other foreign substances shall be renoved from
corrosion-resisting steel surfaces after fabrication. Ceaning shall be
done by vapor degreasing or by the use of cleaners of the al kaline,

emul sion or solvent type. After the surfaces have been cl eaned they shal
be given a final rinsing with clean water followed by a 24 hour period
during which the surfaces are internittently wet with clean water and then
allowed to dry for the purpose of inspecting the clean surfaces. The
surfaces shall be visually inspected for evidence of paint, oil, grease,
wel di ng sl ag, heat treatnent scale, iron rust or other forns of

contam nation. |f evidence of foreign substance exist the surface shall be
cleaned in accordance with the applicable provisions of ASTM A 380. The
proposed nethod of treatnment shall be furnished for approval. After
treatment the surfaces shall be visually reinspected. Brushes used to
renove foreign substances shall have only stainless steel or nonnetallic
bristles. Any contam nation occurring subsequent to the initial cleaning
shal | be renoved by one or nore of the nmethods indicated above.
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2.2.5.3 Lubri cati on

The arrangenent and details for lubrication shall be as shown. Before
erection or assenbly all bearing surfaces shall be thoroughly cleaned and
| ubricated with an approved |ubricant.

2.2.6 Shop Assenbly

Each machinery and structural unit furnished shall be assenbled in the shop
to determ ne the correctness of the fabrication and matching of the
conponent parts unl ess otherw se specified. Tolerances shall not exceed
those shown. Each unit assenbl ed shall be closely checked to ensure that
all necessary cl earances have been provi ded and that binding does not occur
in any noving part. Assenbly in the shop shall be in the same position as
final installation in the field unless otherw se specified. Assenbly and
di sassenbly work shall be perfornmed in the presence of the Contracting
Oficer unless waived in witing. Errors or defects disclosed shall be

i medi ately renedi ed by the Contractor w thout cost to the Governnent.

Bef ore di sassenbly for shipnment each piece of a machinery or structura

unit shall be match-marked to facilitate erection in the field. The

| ocation of match-nmarks shall be indicated by circling with a ring of white
paint after the shop coat of paint has been applied or as otherw se

di rect ed.

2.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

The Contractor shall have required material tests and anal yses perforned
and certified by an approved | aboratory to denonstrate that materials are
in conformty with the specifications. These tests and anal yses shall be
performed and certified at the Contractor's expense. Tests, inspections,
and verifications shall conformto the requirenents of the particul ar
sections of these specifications for the respective itens of work unless
ot herwi se specified or authorized. Tests shall be conducted in the
presence of the Contracting Oficer if so required. The Contractor shal
furni sh speci nens and sanpl es for additional independent tests and anal yses
upon request by the Contracting Oficer. Specinens and sanples shall be
properly | abel ed and prepared for shipnent.

2.3.1 Nondestructive Testing

Material parts may be subjected to any form of nondestructive testing
determned by the Contracting O ficer. This may include ultrasonic,
magnaf | ux, dye penetrant, x-ray, gamma ray or any other test that wll
thoroughly investigate the part in question. The cost of such
investigation will be borne by the Contractor. Any defects will be cause
for rejection and rejected parts shall be replaced and retested at the
Contractor's expense. The frequency of testing shop and field welds is
stated in paragraph 2.3.3.2.

2.3.2 Tests of Machinery and Structural Units

The details for tests of machinery and structural units shall conformto
the requirenents of the particular sections of these specifications
covering these itens. Each conplete machinery and structural unit shall be
assenbl ed and tested in the shop in the presence of the Contracting O ficer
unl ess otherw se directed. Waiving of tests will not relieve the
Contractor of responsibility for any fault in operation, workmanship or
material that occurs before the conpletion of the contract or guarantee.
After being installed at the site each conpl ete machinery or structura
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unit shall be operated through a sufficient nunber of conplete cycles to
demonstrate to the satisfaction of the Contracting Oficer that it neets
the specified operational requirements in all respects.

2.3.3 I nspection of Structural Steel Wl ding

The Contractor shall naintain an approved inspection system and perform
required inspections in accordance with Contract C ause CONTRACTOR

| NSPECTI ON SYSTEM Wl di ng shall be subject to inspection to determne

conformance with the requirenents of AWS D1.1, the approved wel di ng

procedures and provisions stated in other sections of these specifications.
Nondestructive exam nation of designated welds will be required.

Suppl erent al exami nati on of any joint or coupon cut fromany location in

any joint may be required.

2.3.3.1 Vi sual Exam nati on

Al'l visual exam nation of conpleted welds shall be cleaned and carefully
exam ned for insufficient throat or |eg sizes, cracks, undercutting,

overl ap, excessive convexity or reinforcenment and other surface defects to
ensure conpliance with the requirements of AWS D1.1, Section 3 and Section
9, Part D.

2.3.3.2 Nondestructi ve Exam nation

The nondestructive exam nation of shop and field welds shall be performed
as designated or described in the sections of these specifications covering
the particular itenms of work.

a. Testing Agency - The nondestructive exam nation of welds and the
eval uation of exam nation tests as to the acceptability of the welds
shall be performed by a testing agency adequately equi pped and
conpetent to perform such services or by the Contractor using suitable
equi pnent and qualified personnel. 1In either case witten approval of
t he exam nation procedures is required and the exam nation tests shal
be made in the presence of the Contracting Officer. The evaluation of
exam nation tests shall be subject to the approval and all records
shal | becone the property of the Government.

b. Exam nation Procedures - Exam nation procedures shall conformto
the foll owi ng requirenents.

(1) Utrasonic Testing - Mking, evaluating and reporting
ultrasonic testing of welds shall conformto the requirenents of
AWS D1.1, Section 6, Part C. The ultrasonic equi pnent shall be
capabl e of making a permanent record of the test indications. A
record shall be nmade of each weld tested.

(2) Radiographic Testing - Mking, evaluating and reporting
radi ographic testing of welds shall conformto the requirenments of
AWS D1.1, Section 6, Part B.

(3) Magnetic Particle Inspection - Magnetic particle inspection
of welds shall conformto the applicable provisions of ASTME 709.

(4) Dye Penetrant |Inspection - Dye penetrant inspection of welds
shall conformto the applicable provisions of ASTME 165.

c. Acceptability of Welds - Wl ds shall be unacceptable if shown to
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have defects prohibited by AW D1.1, Subsection 9.25 or possess any
degree of inconplete fusion, inadequate penetration or undercutting.

d. Nondestructive Exam nation of shop and field welds shall be as
fol | ows:

(1) 10 percent of the full penetration welds shall be inspected by
ul trasonic testing.

(2) 10 percent of the groove welds shall be inspected by
ul trasonic testing.

(3) 10 percent of the fillet welds shall be inspected by nmagnetic
particle testing or liquid penetrate testing.

(4) The sanples shall be randomy selected and shall be
representative of the welds on the weldnent. Stainless stee
wel di ng shall be visually inspected as a m ni nrum

(5) 100 percent of designed fracture critical welds shall be
ul trasoni c tested.

2.3.3.3 Test Coupons

The Government reserves the right to require the Contractor to renove
coupons from compl eted work when doubt as to soundness cannot be resol ved
by nondestructive exam nation. Should tests of any two coupons cut from
the work of any wel der show strengths | ess than that specified for the base
netal it will be considered evidence of negligence or inconpetence and such
wel der shall be renoved fromthe work. When coupons are renoved from any
part of a structure the nmenmbers cut shall be repaired in a neat nmanner with
joints of the proper type to develop the full strength of the nenbers.
Repaired joints shall be peened as approved or directed to relieve residua
stress. The expense for renoving and testing coupons, repairing cut
nenbers and the nondestructive exanination of repairs shall be borne by the
Governnment or the Contractor in accordance with the Contract C auses

I NSPECTI ON AND ACCEPTANCE

2.3.3.4 Suppl erent al Exami nati on

When t he soundness of any weld is suspected of being deficient due to
faulty wel ding or stresses that night occur during shipnent or erection the
Government reserves the right to perform nondestructive suppl erent al

exam nations before final acceptance. The cost of such inspection will be
borne by the Contractor.

2.3. 4 Structural Steel Wl ding Repairs

Def ective welds in the structural steel welding repairs shall be repaired
in accordance with AWs D1.1, Subsection 3.7. Defective weld netal shall be
renoved to sound netal by use of air carbon-arc or oxygen gougi ng. Oxygen
gougi ng shall not be used on ASTM A 514/ A 514M steel. The surfaces shal

be thoroughly cleaned before welding. Wlds that have been repaired shal
be retested by the sane nmethods used in the original inspection. Except
for the repair of nmenbers cut to renove test coupons and found to have
acceptabl e wel ds costs of repairs and retesting shall be borne by the
Contractor.

2.3.5 I nspection and Testing of Steel Stud Wl ding
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Fabrication and verification inspection and testing of steel stud welding
shall conformto the requirements of AWS D1.1, Subsection 7.8 except as

ot herwi se specified. The Contracting Oficer will serve as the
verification inspector. One stud in every 100 and studs that do not show a
full 360 degree weld flash, have been repaired by wel ding or whose
reduction in length due to welding is less than normal shall be bent or
torque tested as required by AWS D1.1, Subsection 7.8. |f any of these
studs fail two additional studs shall be bent or torque tested. |If either
of the two additional studs fail all of the studs represented by the tests
shal |l be rejected. Studs that crack under testing in either the weld, base
netal or shank shall be rejected and replaced by the Contractor at no
addi ti onal cost.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al parts to be installed shall be thoroughly cleaned. Packing conpounds,
rust, dirt, grit and other foreign matter shall be renoved. Holes and
grooves for lubrication shall be cleaned. Enclosed chanbers or passages
shal |l be exam ned to make sure that they are free fromdamagi ng materi al s.
Where units or itens are shipped as assenblies they will be inspected prior
to installation. Disassenbly, cleaning and lubrication will not be

requi red except where necessary to place the assenbly in a clean and
properly lubricated condition. Pipe wenches, cold chisels or other tools
likely to cause danage to the surfaces of rods, nuts or other parts shal
not be used for assenbling and tightening parts. Bolts and screws shall be
tightened firmy and unifornmy but care shall be taken not to overstress
the threads. Wen a half nut is used for locking a full nut the half nut
shall be placed first and followed by the full nut. Threads of all bolts
except high strength bolts, nuts and screws shall be lubricated with an
approved | ubricant before assenbly. Threads of corrosion-resisting stee
bolts and nuts shall be coated with an approved antigalling conpound.
Driving and drifting bolts or keys will not be pernitted.

3.1.1 Alignment and Setting

Each machinery or structural unit shall be accurately aligned by the use of
steel shins or other approved nethods so that no binding in any noving
parts or distortion of any menber occurs before it is fastened in place.
The alignnent of all parts with respect to each other shall be true within
the respective tol erances required. Machines shall be set true to the

el evati ons shown.

3.1.2 Bl ocki ng and Wedges
Al'l bl ocki ng and wedges used during installation for the support of parts
to be grouted in foundations shall be renmoved before final grouting unless
otherw se directed. Blocking and wedges left in the foundations wth
approval shall be of steel or iron.

3.1.3 Foundati ons and Grouting
Concreting of subbases and franmes and the final grouting under parts of
machi nes shall be in accordance with the procedures as specified in Section
03301a, CAST-I N PLACE STRUCTURAL CONCRETE FOR Cl VIL WORKS.

3.1. 4 Speci al Wor knanshi p Requirenents
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The fish transport water passages shall be inspected after installation.
Al welds and joints shall be smoboth. Special grinding shall be required
to renove all burrs, sharp- edges or protrusions into the fish water
transportation passages, including the trashrack beans and col ums.

Caul king of wide joints with an approved seal ant shall be required for al
voi ds that exceed 3/16 inch in width. These smooth transitions shall be
required at all steel surfaces that fish will pass by.

3.2 PROTECTI ON OF FI NI SHED WORK
3.2.1 Machi ned Surfaces

Machi ned surfaces shall be thoroughly cleaned of foreign matter. Al
finished surfaces shall be protected by suitable nmeans. Unassenbl ed pins
and bolts shall be oiled and wapped with noisture resistant paper or
protected by other approved neans. Finished surfaces of ferrous netals to
be in bolted contact shall be washed with an approved rust inhibitor and
coated with an approved rust resisting conpound for tenporary protection
during fabrication, shipping and storage periods. Finished surfaces of
nmetal s which shall be exposed after installation except corrosion resisting
steel or nonferrous netals shall be as shown. Reference Section 09965A,

PAI NTI NG HYDRAULI C STRUCTURES.

3.2.2 Lubrication After Assenbly

After assenbly all lubricating systenms shall be filled with the | ubricant
specified and additional lubricant shall be applied at intervals as
required to maintain the equipnment in satisfactory condition unti
acceptance of the work.

3.2.3 Al um num

Alum numthat shall be in contact with grout or concrete shall be protected
from gal vanic or corrosive action by being given a coat of zinc-chromate
prinmer and a coat of aluminumpaint. Alunmnumin contact with structura
steel shall be protected agai nst gal vanic or corrosive action by being
given a coat of zinc-chromate primer and a coat of alum num paint. The
zinc-chromate priner shall conformto SAE AM5S 3110. The al umi num pai nt
shal | consist of a alum num paste conform ng to ASTM D 962, spar varnish
conform ng to SAE AM5S 3132 and thinner conpatible with the varnish. The

al um num pai nt shall be field nixed in proportion of 2 pounds of paste, not
nore than one gallon of spar varnish and not nore than one pint of thinner.

3.3 TESTS
3.3.1 Wor kmanshi p

Wor kmanshi p shall be of the highest grade and in accordance with the best
nodern practices to conformwi th the specifications for the item of work
bei ng furni shed.

3.3.2 Producti on Wl di ng

Production wel ding shall conformto the requirenents of AWS D1.1 or AWS D1. 2
as applicable. Studs on which pre-production testing is to be perfornmed
shall be welded in the sane general position as required on production

itenms (flat, vertical, overhead or sloping). Test and production stud

wel ding will be subjected to visual exami nation or inspection. If the
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reducti on of the length of studs beconmes |ess than normal as they are
wel ded, wel di ng shall be stopped i medi ately and not resumed until the
cause has been corrected.

-- End of Section --
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SECTI ON 05616

STOPLOGS AND LI FTI NG BEAM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 276 (2000) Stainless Steel Bars and Shapes

ASTM A 307 (1998) Carbon Steel Bolts and Studs, 60
000 psi Tensile Strength

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ni mum Tensile
Strength

ASTM A 572/ A 572M (1999) High-Strength Low All oy
Col unmbi um Vanadi um Structural Steel

ASTM B 505/ B 505M (1996) Copper-Base All oy Continuous
Casti ngs

ASTM D 395 (1989; R 1994) Rubber Property -

Conpr essi on Set

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

ASTM D 413 (1982; R 1993) Rubber Property - Adhesion
to Fl exi ble Substrate

ASTM D 471 (1995) Rubber Property - Effect of Liquids

ASTM D 572 (1988; R 1994) Rubber - Deterioration by

Heat and Oxygen

ASTM D 2240 (1995) Rubber Property - Duroneter Hardness

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
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submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Draw ngs; G

Detail drawi ngs shall be submitted as specified in Section 05055a
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS.

*Arend R0O004*

Detail drawi ngs shall be submitted for each stoplog and for the
lifting beam The detail drawings for the lifting beam shall

fully detail the mechanical |inkages required for snmooth operation
of the Iifting beam The Contractor shall design and detail the
final nechani cal |atching mechani smand nechani cal |inkages

requi red based on the provided criteria and schenmatic |ayout. The
submitted design of the mechanical |atching nmechani sm and

nmechani cal |inkages shall be sealed by a registered professional
engi neer.

* % % %

SD- 03 Product Data

wel ding; G

Schedul es of wel ding procedures for structural steel shall be
submitted as specified in Section 05055a METALWORK FABRI CATI ON,
MACHI NE WORK, M SCELLANEQUS PROVI S| ONS.
Materi al s

Materials orders, materials lists and nmaterials shipping bills
shal |l be subnitted as specified in Section 05055a METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI S| ONS.
Mat eri al s Di sposition Records

A system of identification which shows the disposition of
specific lots of approved nmaterials and fabricated itens in the

wor k shall be established and subnmitted before conpletion of the
contract.

SD-06 Test Reports
Tests, |nspections, and Verifications

Certified test reports for material tests shall be subnmitted
with all materials delivered to the site.

1.3  QUALI FI CATI ON OF WELDERS AND VELDI NG OPERATORS
Qualification of welders and wel di ng operators shall conformto the
requi renments of Section 05055a METALWORK FABRI CATI ON, MACHI NE WORK,
M SCELLANEQUS PROVI SI ONS.

1.4 DELI VERY, STORAGE AND HANDLI NG
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Delivery, handling and storage of materials and fabricated itens shal
conformto the requirenents specified herein and in Section 05055a
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS. Materials
and equi pnent delivered to the site by the Contracting O ficer, including
the Governnment provided |ifting beamshall be unl oaded by the Contractor
The Contractor shall verify the condition and quantity of the itens
delivered by the Contracting O ficer and acknow edge recei pt and condition
thereof in witing to the Contracting Oficer. |If delivered itens are
damaged or a shortage is determ ned, the Contractor shall notify the
Contracting Oficer of such in witing within 24 hours after delivery.

1.4.1 Rubber Seal s

Rubber seals shall be stored in a place which permts free circul ation of
air, maintains a tenperature of 70 degrees F or less, and prevents the
rubber from bei ng exposed to the direct rays of the sun. Rubber seal s
shal |l be kept free of oils, grease, and other materials which would
deteriorate the rubber. Rubber seals shall not be distorted during
handl i ng.

PART 2 PRODUCTS

2.1 MATERI ALS
Materials orders, materials lists and materials shipping bills shal
conformto the requirenents of Section 05055a METALWORK FABRI CATI ON
MACH NE WORK, M SCELLANEQOUS PROVI SI ONS.

2.1.1 Met al s
Structural steel and other netal materials sections and standard articles
shal |l be as shown and as specified herein and in Section 05120a Structura
St ee

2.1.1.1 Structural Steel

Structural steel shall conformto ASTM A 572/ A 572M G ade 50 ksi unl ess
ot herw se not ed.

2.1.1.2 Bronze
Al'l Bronze shall confromto ASTM B 505/ B 505M Copper All oy UNS C93200.
2.1.2 Rubber Seal s

Rubber seals shall be fluorocarbon (Teflon) clad rubber seals of the nold
type only, shall be compounded of natural rubber, synthetic polyisoprene,
or a blend of both, and shall contain reinforcing carbon bl ack, zinc oxide,
accel erators, antioxidants, vulcanizing agents, and plasticizers. However,
hori zontal seals need not be fluorocarbon (Teflon) clad. Physica
characteristics of the seals shall neet the follow ng requirenents:

TEST METHOD
PHYSI CAL TEST TEST VALUE SPECI FI CATI ON
Tensile Strength 2,500 psi (mn.) ASTM D 412
El ongati on at Break 450% (m n.) ASTM D 412
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TEST METHOD
PHYSI CAL TEST TEST VALUE SPECI FI CATI ON
300% Modul us 900 psi (mn.) ASTM D 412
Dur onet er Har dness 60 to 70 ASTM D 2240
(Shore Type A)
*Wat er Absorption 5% by wei ght (max.) ASTM D 471
Conpr essi on Set 30% (max. ) ASTM D 395
Tensile Strength 803500f tensile ASTM D 572

(after aging 48 hrs) strength (mn.)

* The "Water Absorption"” test shall be performed with distilled water. The
washed speci nen shall be blotted dry with filter paper or other absorbent
mat eri al and suspended by neans of small glass rods in the oven at a
tenmperature of 70 degrees plus/mnus 2 degrees C for 22 plus/ninus 1/4
hour. The speci men shall be renoved, allowed to cool to roomtenperature
in air, and weighed. The weight shall be recorded to the nearest 1 ng as
W (W is defined in ASTM D 471). The imrersion tenperature shall be 70
degrees plus/mnus 1 degree C and the duration of inmersion shall be 166
hour s.

2.1.2.1 Fabricati on

Vertical rubber seals shall have a fluorocarbon fil mvul cani zed and bonded
to the sealing surface of the bulb. Horizontal seals need not have the
fluorocarbon film The filmshall be 0.060 inch thick Huntington Abrasion
Resi st ant Fl uorocarbon Film No. 4508, or equal, and shall have the
fol |l owi ng physi cal properties:

Tensile strength ............... 2,000 psi (mn.)
Elongation ..................... 250 percent (min.)

The outside surface of the bonded filmshall be flush with the surface of
the rubber seal and shall be free of adhering or bonded rubber. Strips and
corner seals shall be nolded in lengths suitable for obtaining the finish

| engths shown and with sufficient excess length to provide test specinens
for testing the adequacy of the adhesion bond between the filmand bul b of
the seal. At one end of each strip or corner seal to be tested, the
fluorocarbon filmshall be masked during bonding to prevent a bond for a

l ength sufficient to hold the filmsecurely during testing.

2.2 MANUFACTURED UNI TS
2.2.1 Bol ts, Nuts and Washers

Hi gh-strength bolts, nuts, and washers shall conformto ASTM A 325, Type 1
hot-di p gal vani zed. Bolts, nuts, studs, stud bolts and bolting materials
other than high-strength shall conformto ASTM A 307, Grade A hot-dip

gal vanized. Bolts 1/2 inch and | arger shall have heavy hexagon heads.
The fini shed shank of bolts shall be |ong enough to provide full bearing.
Washers for use with bolts shall conformto the requirenents specified in
the applicable specification for bolts.

2.2.2 Scr ews
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Screws shall be of the type indicated.

2.2.3 Lifting Beam for Stopl ogs
The Iifting beam for the stoplogs shall be fabricated by the Contractor in
the sane fabrication shop used to fabricate the stoplogs prior to being
needed for lifting and placing the stopl ogs.

2.2.3.1 Bear i ngs

Al'l bearing-to-housing press fit shall be in accordance with Bearing
Manuf acturer's recomrendati ons.

2.2.3.2 Har dwar e

Al'l hardware specified as gal vani zed shall conformto ASTM A 153/ A 153M
2.3 FABRI CATI ON
2.3.1 Det ai | Draw ngs

Detail drawi ngs of stoplogs and |lifting beam and appurtenant shop
fabricated itens, including fabrication drawi ngs, shop assenbly draw ngs,
delivery drawi ngs, and field installation draw ngs, shall conformto the
requi renents specified and in Section 05055a METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEQUS PROVI S| ONS.

2.3.1.1 Fabri cati on Draw ngs

Fabrication drawi ngs shall show conplete details of naterials, tolerances,
connections, and proposed wel di ng sequences which clearly differentiate
shop welds and field wel ds.

2.3.1.2 Shop Assenbly Drawi ngs

Shop assenbly drawi ngs shall provide details for connecting the adjoining
fabricated conponents in the shop to assure satisfactory field installation.

2.3.1.3 Del i very Drawi ngs

Del i very drawi ngs shall provide descriptions of nethods of delivering
conmponents to the site, including details for supporting fabricated
components during shipping to prevent distortion or other damages.

2.3.1.4 Field Installation Draw ngs

Field installation drawi ngs shall provide a detailed description of the
field installation procedures. The description shall include the |ocation
and net hod of support of installation and handling equi pnent; provisions to
be taken to protect concrete and other work during installation; method of
mai nt ai ni ng conponents in correct alignnent; and nethods for installing
appurtenant itens.

2.3.2 Structural Fabrication
Structural fabrication shall conformto the requirenents specified and in

Secti on 05055a METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS
PROVI SI ONS.

DACW67- 03- R- 0001 SECTI ON 05616 Page 5 R0O004



Cof f erdam & Excavati on, Howard Hanson Dam 03040

2.

2.

3.3 Vel di ng

Wel di ng shall conformto the requirenments specified in Section 05055a
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

.3.4 Bol t ed Connecti ons

Bol t ed connections shall conformto the requirenents specified in Section
05055a METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEOUS PROVI SI ONS

.3.5 Machi ne Wor k

Machi ne work shall conformto the requirenments specified in Section 05055a
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS.

.3.6 M scel | aneous Provi si ons

M scel | aneous provisions for fabrication shall conformto the requirements
specified and in Section 05055a METALWORK FABRI CATI ON, MACHI NE WORK

M SCELLANEQUS PROVI SI ONS.  Zinc coating of hardware itens shall conformto
ASTM A 153/ A 153M

.3.7 Fabri cati ons

.3.7.1 St opl ogs

St opl ogs shall be fabricated of structural steel conformng to ASTM A 572/ A
572M Grade 50 ksi, unless otherw se noted.

.3.7.2 St opl og Cui des

St opl og gui des shall be fabricated of stainless steel conformng to ASTM A
276, Type 304, unl ess ot herw se noted.

.3.7.3 M scel | aneous Enbedded Metal s

Corner protection angles, frames, base plates, and other enbedded neta
items required for complete installation shall conformto the details
shown, and shall conformto ASTM A 276, Type 304 stainless steel, unless
ot herwi se not ed.

.3.8 Seal Assemnblies

Seal assenblies shall consist of rubber seals, stainless steel retainer and
spacer bars, and fasteners. Rubber seals shall be continuous over the ful
| ength. Seals shall be accurately fitted and drilled for proper
installation. Bolt holes shall be drilled in the rubber seals by using
prepared tenplates or the retainer bars as tenplates. Splices in seals
shall be fully mol ded, develop a mninumtensile strength of 50 percent of
the unspliced seal, and occur only at |ocations shown. All vul canizing of
splices shall be done in the shop. The vul cani zed splices between nol ded
corners and straight lengths shall be |ocated as close to the corners as
practicable. Splices shall be on a 45 degree bevel related to the

"t hi ckness" of the seal. The surfaces of finished splices shall be snpoth
and free of irregularities. Stainless steel retainer bars shall be
field-spliced only where shown and machi ne-fini shed after splicing.

4  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
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Tests, inspections, and verifications for materials shall conformto the
requi renents specified in Section 05055a METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEQUS PROVI SIONS. The lifting beamshall be tested in the
shop with a stoplog to ensure the lifting mechanismand all |inkages work
correctly prior to delivery to the site.

2.4.1 Testing of Rubber Seals

The fluorocarbon filmof rubber seals shall be tested for adhesion bond in
accordance with ASTM D 413 using either the nmachine nethod or the
deadwei ght nethod. A 1 inch long piece of seal shall be cut fromthe end
of the seal which has been nasked and subjected to tension at an angle
approxi mately 90 degrees to the rubber surface. There shall be no
separati on between the fluorocarbon filmand the rubber when subjected to
the follow ng | oads:

THI CKNESS OF MACH NE METHOD AT DEADVEI GHT

FLUOROCARBON 2 I NCHES PER M NUTE VETHOD

Fl LM

0. 060 inch 30 pounds per 30 pounds per
inch width inch width

Fail ure of any specinen to neet the requirenments of the test used will be
cause for rejection of the piece fromwhich the test speci nen was taken.

2.4.2 Testing of Lifting Beam Mechani sm

The lifting beam nechani smshall be tested in the fabrication yard prior to
shipping to the job site. The test shall consist of the lifting beam
mechani smful |y engagi ng and rel easing a stop | og.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conformto the requirenments specified and in Section
05055a METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

3.1.1 Enbedded Metal s

Corner protection angles, franmes, base plates, and other enbedded netal
items required for complete installation shall be accurately installed to
the alignment and grade required to ensure accurate fitting and mat chi ng of
conponents. Enbedded netals shall be given a primer coat of the required
paint on all surfaces prior to installation in concrete forns. Anchors for
enbedded netals shall be installed as shown. Itens requiring two concrete
pours for installation shall be attached to the enbedded anchors after the
initial pour, adjusted to the proper alignment, and concreted in place with
the second pour.

3.1.2 Seal Assemnblies

Rubber seal assenblies shall be installed after the enbedded netal
components have been concreted in place and the gate installation,

i ncludi ng painting, conpleted. Rubber seals shall be fastened securely to
netal retainers. Bef ore operating the gate(s), a suitable lubricant shal
be applied to the rubber seal rubbing plates to protect the rubber.
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3.1.3 Pai nti ng
3.1.3.1 Pai nti ng Stopl ogs

Exposed parts of stoplogs and appurtenances except machi ned surfaces,
corrosion-resistant surfaces, surfaces of anchorages enbedded in concrete,
rubber seals, and other specified surfaces shall be painted as specified in
Section 09965A PAI NTING  HYDRAULI C STRUCTURES.

3.1.3.2 Painting Lifting Beam

Al'l steel surfaces shall be painted except gal vani zed corrosion resistant
steel and machi ned surfaces. All painted surfaces shall be cl eaned and
pai nted in accordance with specification 09965A PAI NTI NG HYDRAULI C
STRUCTURES.

3.1. 4 Lubri cati ons

Al items of the Lifting Beamto be lubricated shall be lubricated with
Mol yl ube All oy 777 wat er proof grease.

3.2 PROTECTI ON OF FI NI SHED WORK

Protection of finished work shall conformto the requirenents specified in
Secti on 05055a METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQOUS
PROVI SI ONS

3.3  ACCEPTANCE TRI AL OPERATI ON

After conpletion of installation, the Contracting Oficer will exam ne the
stoplog installation for final acceptance. The individual conponents of
the stoplog installation will be examined first to determ ne whether or not
the wor kmanship conforns to the specification requirenents. The Contractor
will be required to place the stoplogs in the guides with the lifting beam
a sufficient nunber of times to denpnstrate that the stoplogs fit properly,
seat uniformy and the lifting beam nmechani sm operates snoothly. Required
repairs or replacements to correct defects, shall be made at no cost to the
CGovernment. The trial operation shall be repeated after defects are
corrected.

-- End of Section --
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MAP TO HOWARD A. HANSON DAM

Eenton
4:\__\_' Maple Valley
Hurnr 155
FKent- +Fd. Sellack
Four Hunr 5T I
Corners
Faln - Eetreat-Eonasket Ed.
L/
Camberland-Eonasket Fd.
FEavensdale
| Green River .
I
_ AN RERE
| = ‘..r'?' _““‘"\-.
d——"‘_ﬂ_y_ﬁ
Elack T nd et P " Head Works _.‘;1 L!
Ermartuclanar State Park 3 Miles HOWARD
- —Crmberland Has P
Ermumelaer

* FROM ENUMCLAW, FOLLOW SIGNS TO KANASKET-PALMER STATE PARK & LOOK FOR THE

TACOMA HEADWORKS SIGN ON THE RIGHT

* FROM [-5 SOUTHBOUND, TAKE 405 TOWARDS RENTON

* FROM 405, TAKE ENUMCLAW / MAPLE VALLEY EXIT TO HWY 169

* HEAD TOWARDS MAPLE VALLEY, BLACK DIAMOND, ENUMCLAW ON HWY 169

* AT “FOUR CORNERS’, TAKE A LEFT ONTO KENT-KANGLEY ROAD( SE 272™)

* FOLLOW MAP FROM THERE(or signsto Pamer/Kanasket State Park) , TURNING RIGHT ON RETREAT-KANASKET RD., THEN RIGHT ON
CUMBERLAND-KANASKET RD., THEN AFTER YOU CROSS THE BRIDGE OVER GREEN RIVER, TAKE THE FIRST LEFT ON TOP OF THE
HILL TO THE TACOMA HEADWORKSFACILITY.

* STOP AT TACOMA HEADWORKS GATE & THEY WILL CALL USON YOUR ARRIVAL.
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PREPROPOSAL CONFERENCE

HOWARD HANSON DAM SITE VISIT

HOWARD HANSON DAM
WEDNESDAY, OCTOBER 8, 2003

PALMER, WASHINGTON

Reported by: Barbara Jacobson, CCR

License No. 29906
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MR. PADILLA: What we"re going
to do is just -- we wanted to go through the
selection criteria just so you can kind of
understand where
we"re coming from. It"s in the specs, but
Alex is going to go through that real quick.
Then we"re going to open it up for questions.
When we do the questions, what 1°d like you to
do is one at a time say what your name is and
state what your question is. We have a court
reporter here that"s recording it all, and
it"s to try to ensure fairness. So hold your
questions for a couple more minutes. Alex is
going to talk about the selection criteria
real quick,
and we"ll go from there.

MR. SMITH: I"m Alex Smith. 1"m the contract
specialist for this project. And what I"m
going to talk about real shortly is amendment
one to this RFP. Included -- section 110,
selection 110, contains source selection
criteria. This is a best value. You need to
read up so you understand this, but we"re
going to evaluate the criteria that you submit
to us and give ratings. Then based on that,
after all that"s done, then secondary is the
price that"s considered. The evaluation, the
two factors that we"re considering

are the technical and the price. The
technical evaluation criteria -- and 1"m not
going to read all this; you"re going to need
to go back and read it and see your minimum
requirements that you need to provide to us.

Technical evaluation criteria -- number one is
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relevant experience of the offeror®s
construction team. Number two is
qualifications of key team members. Number
three is your past performance. Number four
is proposed schedule. Five is proposal for
protection of existing structures. Six is
proposal for water quality protection. Seven
is proposal for working in fluctuating
conditions of

the reservoir. Number eight is proposal for
permanent structure foundation. And the last
one is past performance in implementing
subcontracting plans.

And the way the ratings for each of these --
and 1711 tell you a little bit -- this will be
a technical evaluation team that sits down, a
group of professionals that"1l do the ratings
on these and evaluate what you"ve sent in.

And as you read this you"ll find your ratings.
The rating are outstanding, above average,
satisfactory is neutral, marginal and
unsatisfactory. You need to read what each of
these mean so you know when you®"re turning in
your

information you"re filling out, that you know
what you have to have to get the best possible
rating for this so when we"re doing -- and |
won"t do it, but when the team is doing the
evaluation, that, you know, you get the best
evaluation

that you can get. Again, this is something
that | suggest that you read from front to
back so you know. There"s also a section of

submittals that -- your basic submittals
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that"s in the RFP. And some of them are
repetitious that are put in here, but it"s for
you to remember to make sure that you submit
your 1442 and all the other information, your
bid bond and that type stuff. So now I"m going
to turn it back over to Mike for questions.

MR. SMITH: Let me say this. We"re
going to try to answer the questions -- or
they are. |If we don"t get the question
answered, then we"re going to take it back and
we"ll get an answer. We"re going to
incorporate the minutes of this site visit by
amendment so everybody has all the information
and
everybody®s on the same playing field.

MR. PADILLA: If you would -- if you
have a question, just say what your name is.
The court reporter is going to start taking
this information down. So if you just state
your name and then your question, we"ll try to
get it answered for you.

UNIDENTIFIED SPEAKER: Is this is
only opportunity for questions?

MR. PADILLA: We do have the ability
to use the system --

MR. SMITH: Doctor Checks.

MR. PADILLA: -- that we have in
there called Doctor Checks. It"s kind of a
strange name, but it"s a computer program that
goes with the solicitation where if you have a
question, you can go in there, ask the
question; we respond to that question. And the
whole idea behind this computer program is
that all the bidders can see every question

and all the answers,
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okay, so it"s fair. So, no, there -- you do
have the ability to ask questions beyond this
point.

CONTRACTOR NOTE: This statement is partially

incorrect. The guestions a contractors submits

will not be displayed for all to view. Only

the contractor will be responded to with an

answer. Any gquestion that requires a material

change shall be addressed by amendment to the

solicitation.

UNIDENTIFIED SPEAKER: Can you say
that name again?

MR. PADILLA: 1t"s called Doctor
Checks, and it"s in the solicitation of what
you have to do. 1 think it comes down to you
get registered for it.

MR. SMITH: When you go onto the
Internet site, our home page where you found
this, at the very bottom under my name you®ll
see where it says Doctor Checks (Prognet) for
bid inquiries. Click on that and it"ll take
you to where you“re suppose to go and you can
get in that and sign in and ask your
questions. And then like he said, it"ll come
back.

MR. PADILLA: We check it every day,
so we"ll try to get the answers turned around
as quickly as possible

UNIDENTIFIED SPEAKER: And are the
questions answered in there?

MR. PADILLA: The questions are

answered in there also.

UNIDENTIFIED SPEAKER: So if you want

to know If questions have been asked,

you need to go in there and check it?
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MR. PADILLA: Yeah. What you need to
do -- I think the prudent thing to do is go in
there and check it. |If you have a question,
put it in there and then come back and check
it the next day. And then when you®re also in
there,
you can see anybody else"s questions and their

answers also. CONTRACTOR NOTE: This statement

is partially incorrect. The questions a

contractors submits will not be displayed for

all to view. Only the contractor will be

responded to with an answer. Any guestion that

requires a material change shall be addressed

by amendment to the solicitation. There will

be a little time lag while we get the answer
together unless we know the answer right off
the bat.

MR. IVANETICH: Ken lvanetich with
Hayward Baker. What is the cutoff date for
questions?

MR. PADILLA: 1 believe it"ll be the
day that the solicitations are due. We can
take them right up through that day. 1 don"t
think we have provisions for saying that we"ll
answer your questions -- any sort of cutoff
time.

MR. SMITH: No, we"re going to try to
answer them all the way up until the day of.

MR. PADILLA: Do we need to get a
cutoff time in there?

MR. SMITH: If we do, I will talk to
the chief of the branch and we"ll get a
clarification on that and we"ll incorporate it

by amendment. CONTRACTORS NOTE: Cut off date
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for questions is 5 days before proposals are

due.

MR. JAMIESON: My name is Bruce
Jamieson with Traylor Pacific. Who is the
evaluation team for the technical proposals
and how long will it take them to make their -

MR. PADILLA: The evaluation team
includes Corps employees, and they all have
a long history with this job and with the
preparation of the contract. One thing also,
the firm Inca, Inca Incorporated, did the
design, and they will probably assist us, but
they don"t -- all they can do is give us
advice. The government has to make the final
decision. They give us the advice. As far as
how long it takes, that"s a good question
because it really varies. It depends -- one
of the things about an RFP is that in there
you"ll read in that section
110 that there is a situation that we could
get in where we do have the ability to ask
questions of the offeror as opposed to a low
bid. And if you read that, you"ll see what
the details are. But we do have the ability

to go back. CONTRACTOR NOTE: Government shall

only contact contractors that meet the

competitive range for guestions. If that

occurred, it could take a little bit longer.
But I think in general we are scheduling it to
be around two weeks, 1 believe. But, again,
that"s just a placeholder time.

MR. GOSS: That will also depend on the

number of proposals too.
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MR. COLLINS: Dan Collins with Traylor.
Is there any requirements or what are the
requirements in the bid, if any, to maintain
the haul road between the dam site and the
disposal site?

MR. PADILLA: Right now we have something
in there, in the division one specs, about
that. Tacoma has contracts underway for
repair of those roads. There"s a
provision in there where you have to pay
Tacoma a certain amount per trip, and it"s
because they"re the ones that have to maintain
it. And it"s in that. It"s very explicit.
It"s right in the specs. So just go in there
and somewhere in division one -- | was going
to say it"s 1050, but I"m not sure. It"s ten
something. 1"11 just have to look in there.

MR. COLLINS: So we pay a trip fee and
they maintain it?

MR. PADILLA: Yes.

MR. COLLINS: Are there any plans
right now to postpone the bid date?

MR. PADILLA: There are no plans at
this point to postpone the bid date. Usually
IFBs, invitations for bids, are 30 days; and
the RFPs are 15 days longer, which is 45,
which is what we added in for this one. o at
this point in time there are no plans to
extend that.

MR. COLLINS: We"d like to request at
least an additional month, especially in light
of the extensive technical proposal. Would
you like that in writing or is a question --

MR. SMITH: Yes, you need to put it

in writing.
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MR. KIRSCH: Erik Kirsch with
Barnard Construction. Is it possible to get
some AutoCAD drawings or perhaps some
MicroStation drawings of the contract?

MR. RICHARD SMITH: Everything"s in
CALS.

MR. PADILLA: Everything®s in CALS
It"s just that it"s a fairness
issue. IT some people don"t have AutoCAD and
some people don"t have MicroStation, then it
might cause some sort of a fair -- so 1 think
1 need to defer that question until later.
But 1 can answer that question. Can you write
that one down, please.

MR. STEPHENS: Gary Stephens with
Traylor. 1Is there any additional information
not in the plans or specs that are available
to the contractors as far as quantities?

MR. PADILLA: We know an amendment
is coming out.

MR. SMITH: The answer to that is
we plan on posting the fourth amendment the
middle to the end of next week. And I don"t
have the information on exactly what it is. |
know it"s technical in nature.

MR. PADILLA: Well, there are --
there"s going to be a technical amendment the
middle to end of next week that"s going to
include a little more information on
quantities and some other geometrical
information, and it"s
technical information to help with the bids. 1
think in general it"s some detail stuff that —
there isn"t anything really major in there

that"s going to change.
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It"s more just clarifications of details.
But, there is going to be some information on
quantities in there.

MR. TONEY: Kevin Toney, McCallum
Rock Drilling. Will there be an opportunity
to come back up to the site before the bid
date?

MR. SMITH: That"s your decision as
to whether you schedule --

MR. PADILLA: 1 think if —- in
general 1 think- you know, I think it"d be
worthwhile, you can -- well can stay up here
as long as you want today, you know, within
reason. We could probably schedule another
date, but 1
guess it would have to be more of a -- 1°d
have to see a lot of requests for that.

MR. TONEY: The reason | ask is
1”11 be working on the shot design for the
blasting operations. As | start putting stuff
together and run scale distances and
estimations on peak particle velocity, my
plan®s going to get adjusted quite a bit
between now and the bid date where 1 might
need to take some actual distances from the
existent concrete. 1 guess more stuff than
what 1 could actually, you know, facilitate
today, there"s going to be things that
come up-

MR. PADILLA: I think most of the
time what we -- we just have, you know, the
idea of fairness that we do whatever we can to
avoid bid protests. So I think if it becomes
apparent that it would be in the best interest

of the project to have another site visit
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closer to he end time, 1 think we could look
at that. But you can understand that one
person asking me that doesn"t really do it for
me. 1°d probably have to see several requests
through the Doctor Checks system we talked
about. 1*11 have to say there"s a possibility
we could do

that, but 1°1l1 have to defer that answer until
later.

MR. TONEY: All right.

MR. PADILLA: Anybody else? |1
guess | have a question for you. Do you want
to take some more time to look around a little
bit? Okay. And, again, the facilities here
are -- they®re not -- there"s usually only
three or four people up here for the past 40
years, so we only really have one bathroom
back on the other side. We can go back over
there if you want to use the facilities over
there. Then we can look around a little bit,
but I think maybe we should decide right now
how long we"re going to allow people to look
around. Do you want to go to?

MR. SMITH: Once we leave here and we
-- 1f you decide to go look around, then we"re
not doing any more questions. You"ll have to
submit those questions through Doctor Checks.
So, you know -- because that way we®ve got to
have everything on record.

MR. PADILLA: Would another hour do it
if you guys want to look around some more?
Would that do it or --

UNIDENTIFIED SPEAKER: Can you bring a

group down earlier, like right now?
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MR. RICHARD SMITH: Bring a separate
group that doesn®"t want to hang around here
with all of us, and then come back up and get
these guys.

MR. PADILLA: Yeah, that"s fine.

MR. GOSS: Who"s interested in sticking
around? Nobody. Okay.

MR. PADILLA: You know, if nobody wants
— if you"ve seen enough, that"s fine. That"s
fine. You know, we don"t need to wait around.

UNIDENTIFIED SPEAKER: Can we make one
stop on the top of that crest going out just
for a shot back on the other side?

MR. PADILLA: Yeah. And 1 was going to
mention also that there is an access that 1|
wanted to point out, and I may stop with -- on
the bus as we"re going back around. You don*t
have to get out of the bus. But the trash
rack cleaning can be done by barge, and the
barge would go around that knoll, that rocky
outcropping. Then there"s an area where we did
the -- kind of
come up and around there. |If you go straight
down there, that road could be improved to
allow a truck to get the --to unload the barge
and haul that material away. So | did want to
point that out. I think that probably will be
in the technical amendment that"s going to
come out next week, but you
probably want to get a good -- a look at that.

MR. COLLINS: Question. Dan Collins
with Traylor. Could we get a copy of the sign-
in sheet before we leave or at least --

MR. SMITH: No. But what I will do

I intend on incorporating it into the
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amendment where everybody will have it.
Because | don"t have a way of making copies
for everybody right now.

MR. PADILLA: And we"ll get that out
right away. If we need to put it -- we know
there"s a technical amendment. If we need to
put out a real short one just so you can get
going on it, we can do that. But we"ll get

you
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that information.

MR. STUART: Yeah. Jon Stuart with
RCI. Has the Corps considered making gate
adjustments during certain phases of the job,
for example, installation of the water quality
barrier and removal of debris in front of the
existing trash rack, to a minimum flow during
those activities?

MR. PADILLA: Well, we do have a lot of
information in the H and H baseline report
about what we can and cannot do. 1 think when
it comes to gate changes, we really are
limited. You know, we"re very much
constrained here. We
have to, you know -- if it was up to me, we
would shut the river down, do the work and go
down, but we can"t do that. We"ve got to do
flood control; we"ve got to do water quality
for Tacoma. Those are the two main missions.
And we -- our
mission of building this is really tertiary to
those two. Jon, what can we say about that?

MR. OLSON: Well, and the other --
we"re missing a third one, too, and that"s
environmental with the fish and things and the
river as well. What our job is to protect the
Auburn, Kent, Renton valleys. But we can flow
inflows
up to a certain extent. We have to impede
water when it comes to where the local inflows
are more than what the valley can handle.

That"s why we"re here.
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So we will flow inflows coming into the
project. We will let out as well as -- all
the other hydrological data that comes in
prevents us from coming downstream with any
more water .

MR. PADILLA: I can tell you that we
are going to -- we"re going to amend the H and
H baseline report to try to get a little bit
more specific. What you see in the baseline
report is historical data. We will operate
the dam
slightly differently because we know we have a
construction contractor in the water. But
somehow we"re trying to communicate to you
that we still are very limited as to what we
can do. We just can"t unilaterally make gate
changes and
make changes that -- they"re within a narrow
range, and it"s in that baseline report. I
think a big part of this project is going in
there and doing -- evaluating how much time,
you know, in general you"re going to have to
work in that low pool.

MR. OLSON: Would it be fair to say,
Mike, that whenever there is any work being
done, for instance, in the trash rack area and
where there is contractors working that area,
there will be an actual operator here from
operations --

MR. PADILLA: Yeah, there will be.

MR. OLSON: -- at the project?

MR. PADILLA: I think you®"ll probably --
if you look at the historical data -- and
we"re trying to provide a little more in this

amendment coming up -- you"ll probably notice
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that on Monday there was adjustments made
because no

one was here over the weekend. Well, that
won"t be the case with this job. We"ll be a
little bit tighter. But you can probably
understand the government®s problem that we
can"t promise the world to you because we"re
very constrained as

to what we can do. So part of that is the
selection criteria. Tell us how

you intend to work in the conditions of the
reservoir. We do have the ability with
proposals to ask for clarifications. And if
you read that section, 110, you"ll see that.
So if we get back some proposals and we think
it may be worthwhile going back for another --
you know, giving more information and asking
for another round, we have the ability to do
that. And I advise you to look at 110. So
that"s where it"s all --

MR. JAMIESON: Bruce Jamieson,
Traylor. 1Is there a recent structural
evaluation or condition report on the existing
19-foot tunnel?

MR. PADILLA: Where"s Paul?

MR. NOYSE: Well, we have the Shannon
& Wilson report.

MR. PADILLA: Yeah. |1 guess I"m not
sure what the nature of your question is in
terms of are you —

MR. JAMIESON: Well, its proximity to
the excavation, there becomes a concern with
damage to the tunnel through blasting. 1°d
like to know what the tunnel condition is now

in order to address those concerns.
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MR. PADILLA: 1 don"t know. Paul,
what --

MR. NOYSE: I think -- do the
reference drawings show the tunnel -- right,
the tunnel liner and --

MR. PADILLA: Yeah. 1 think the —- 1
think we"ve tried to address that through the
restrictions and blasting lift sizes and peak
particle velocity in the tunnel.

MR. RICHARD SMITH: What we have is we
have the As-Built from construction of how the
tunnel was built. And then we had a recent
inspection that Shannon & Wilson did when they
put the -- we have instrumentation in the
tunnel now that was put there specifically to
monitor this construction event. And there
was an evaluation done, essentially just
looking for cracks and that sort of thing to
see what was there. But I"m trying to
remember if that
drawing ended up in the specs or not. | don"t
remember. 1t might be one of the
instrumentation drawings.

MR. PADILLA: Yeah, can you make a note
of that and

MR. RICHARD SMITH: I"1l make a note.

MR. PADILLA: We"ll see if we can get -
- try to get a little bit more information on
that for you.

MR. JAMIESON: Yeah. Why don"t you get

back to me.
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MR. PADILLA: Yeah. |1 do know that the
amendment that"s coming out next week is going
to clarify a few things that may make that a
moot point. So we"ll see. Any other
questions at all? Okay. | think in general,
then, it seems like everybody is ready to go
then. If there"s a couple people, I think we
can probably make arrangements for you to go
down and get your vehicle and
come back perhaps, if you really want to come
back. Could we do that, Jon? You don"t want
to do that? Well, 1 guess it seems like --

MR. OLSON: 1 guess the only problem
with that is that, yeah, you guys can go
wander around, do whatever aimlessly, what you
want to do, but we"re in the Tacoma watershed
and this is a water supply, and we have to
account for everything that happens up here.

MR. PADILLA: 1 guess everybody®s ready
to go pretty much. So we"ll pile on the bus.
1 want to show you that little access road
that if you use the
barge to clean off the trash rack you could
go. We"ll stop if you want to use the
facilities, and then we"re going to head on
downstream. And thank you very much for

coming, and good luck on the bids.

(Conference concluded.)
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