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Description of Potential Claims

Kiewit/FCI/Manson — a Joint Venture (KFM) requests additional
compensation for the damage of six - 427 pile-driving template piles by a
latent or unknown physical condition encountered while driving the piles at
pier ESE. Compensation due to time impact is not being sought in this
potential claim.

Amount of Claims

KFM’s estimated direct costs of the additional work as shown in NOPC #10
amounts to $200,000. KFM has not provided the Engineer with a detailed
break down of what is included in the estimated amount (labor, equipment,
materials, etc.)

Contract Chronology

a) Contract Award Date January 17, 2002

b) Contract Approval Date January 22, 2002

c) First Working Day February 6, 2002

d) Contract Specified Duration 1000 Working Days
e) Original Computed Completion Date February 14, 2006
f) Contractor Bid Amount $1,043,541,000

g) Current Completion Date November 29, 2006

Chronology of Events and Key Documents

December 30, 2003 — Damaged template piles discovered at Pier ESE
January 6, 2004 — KFM-LTR-637 (Notice of differing site conditions)
January 9-26, 2004 — Permanent piles excavated and soils evaluated
January 12, 2004 — STL-3395

Page 2 of 6



San Francisco-Bay Bridge East Span Skyway Structures 04-012024

VI.

VIL

NOPC 10 ~ Damaged Spud Piles at Pier E 5E

February 4, 2004 — STL-3531

February 13, 2004 - KFM-LET-689

May 12, 2004 — KFM-LET-800 (KFM submits Geotech report)
June 18, 2004- STL-4786

June 28, 2004- KFM-LET-854

July 22, 2004- STL-5037

August 6, 2004 -KFM-LET-887 (KFM submits NOPC 10)
August 23, 2004 — DRB hearing date set for November 18, 2004
October 1, 2004 — KFM-LET-972

Applicable Contract Documents

1999 Standard Specifications Section 5-1.116, “Differing Site Conditions”
Special Provisions Section 5-1.012, “Differing Site Conditions”

Special Provisions Section 10-1.24, “Piling”

Project Plans- Sheet 939 of 978, Log of Test Borings, Boring 98-29
Material Information Handout, Boring 98-29

cRo o

Department’s Understanding of Contractor’s Position

The Contractor discovered that the pile driving template piles were damaged
when they were removed at Pier ESE. The Contractor states in their NOPC
that, “a latent or unknown subsurface physical condition most likely caused
the damage.” The Contractor also states, in KFM-LET-800, “Based on the
actual pile damage, the conditions encountered at Pier 5E are materially
different from those represented by the boring log” and that, “KFM does not
take exception to Caltrans observations” (that no obstructions were observed
in the material excavated from the SE piles).

The Department understands that the Contractor’s claim of a differing site
condition (DSC) as described in NOPC 10 and KFM-LET-800 is based only
upon the fact that the pile driving template piles were damaged in use and that
no material difference between the contract documents and the site conditions
was discovered during an investigation of the soils at Pier ESE.

Background

Section 10-1.24, “Piling,” of the Special Provisions required the Contractor to
provide a pile driving template and pile handling plan in order to drive the
battered 2.5m diameter piling at each of the footings on the San Francisco-
Oakland Bay Bridge Skyway Project. The Contractor designed a pile driving
template using six - 42” diameter temporary piles. This same template system
was used at Piers E16E through E6E prior to being used at Pier ESE without
incident. However, at Piers E3 through E6 longer temporary piles were
required because the footings were constructed at water level. Additional
lengths of pipe were added to the template piles for these locations. At Pier
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NOPC 10 — Damaged Spud Piles at Pier E 5E

ESE, one of the pile driving templates was installed over and around the
temporary falsework piles (four 60 dia.), which were used to support the
footing box. Upon removal of the temporary pile driving template piles, it
was discovered that the lower 25 to 64 feet of the piles were collapsed and
could not be reused.

Department’s Position

The DSC clauses in the Special Provisions (section 5-1.012) and Standard
Specifications (section 5-1.116) require that in order for a DSC to be present,
It must be apparent to the Engineer, upon investigation, that either,

a) “subsurface or latent physical conditions are encountered at the site
differing materially from those indicated in the contract” exist, or

b) “‘unknown physical conditions of an unusual nature, differing materially
from those ordinarily encountered and generally recognized as inherent in the
work provided for in the contract” exist.

In the Department’s investigation, no evidence was found to suggest that
either condition exists.

The Contractor designed and constructed their pile driving templates and upon
removal of the template at Pier ESE, the template piles were discovered to be
damaged and the Contractor claimed that he may have discovered a DSC. At
this point, the Contractor and the Department investigated the site conditions
and found that there was no material difference between the soils removed
from the permanent piles and the soils shown on Boring 98-29, the boring on
the Log of Test Borings closest to Pier ES (sheet 939 of 978 of the Contract
Plans). The Contractor concurred with this evaluation in KFM-LET-800,
stating, “KFM does not take exception to Caltrans observations.”

The blow counts for all of the temporary piles (42" template and 60”
falsework) were less than 14 blows per foot using a Delmag D-80 pile
hammer. This indicates that they did not face hard driving. This combined
with the undamaged condition of the adjacent 60 temporary falsework piles,
some of which were less than five feet away from the damaged template piles
indicates that no obstruction was hit by the 60” falsework piles and that
therefore no unknown physical condition exists.

Because the 60” falsework piles were not damaged less than 5 feet away, it
appears that the pile driving template piles used at Pier ESE were damaged
due to causes other than differing site conditions.
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NOPC 10 ~ Damaged Spud Piles at Pier E SE

Potential reasons for the pile driving template damage other than a Differing
Site Condition:

~ All of the damage to the piles exists below a soil strata in which the
undrained shear strength of the soil increased by more than 100% above the
material in the strata above it, as shown on Boring 98-29 in the Log of Test
Borings, sheet 939 of 978. Because this information is shown in the Contract,
the Department is not responsible for any damage caused by this layer.

- Section 10-1.24, “Piling,” of the Special Provisions, requires, in the “Pile
Driving Template and Pile Handling Submittal” subsection, that the, “Pile
handling shall conform to the recommendations in the American Petroleum
Institute Recommended Practice 2A (API 2A)”.

~ The Contractor submitted calculations showing the design of the pile
driving template. Contrary to good practice and the requirements of the
Special Provisions, the pile-driving template piling were not sized based upon
two of the three criteria set forth in API 2A. Section 6.10.6 of API 2A requires
a minimum pile wall thickness in 42” diameter piles of 0.67” for local
buckling. Table 12.5.7 requires a minimum wall thickness of */;” in for
driving energy. The template piles were designed with a 4” wall thickness
and are therefore, undersized.

The 60 diameter falsework piles are sized thicker than the API 2A minimums
for local buckling and driving energy and were undamaged, less than five feet
away.

Summary

— Excavated material from the six permanent piles show no evidence of
material differing from that identified in the Contract, specifically the
Logs of Test Borings.

— No unknown physical conditions were apparent to either KFM or Caltrans
during the permanent pile excavation.

— No “subsurface or latent physical conditions are encountered at the site
differing materially from those indicated in the contract” were
encountered during pile excavation,

— No “unknown physical conditions of an unusual nature, differing
materially from those ordinarily encountered and generally recognized as
inherent in the work provided for in the contract” encountered.

— In undersizing the template pile wall thickness, the Contractor did not
follow the requirements of Contract. Had the Contractor sized the
template piles in accordance with API 24, it is likely that no significant
damage would have occurred.

Therefore, according to Section 5-1.012 of the Special Provisions, and Section
5-1.116 of the Standard Specifications no Differing Site Condition exists.
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X.

NOPC 10 - Damaged Spud Piles at Pier E 5E

Exhibits

S o

KFM-LTR-637 (Notice of differing site conditions) (January 6, 2004)
STL-3395 (January 12, 2004)

STL-3531 (February 4, 2004)

KFM-LET-689 (February 13, 2004)

KFM-LET-800 (KFM submits Geotech report) (May 12, 2004)
STL-4786 (June 18, 2004)

KFM-LET-854 (June 28, 2004)

STL-5037 (July 22, 2004)

KFM-LET-887 (KFM submits NOPC 10) (August 6, 2004)

. 1999 Standard Specifications Section 5-1.116, “Differing Site Conditions”
. Special Provisions Section 5-1.012, “Differing Site Conditions”
. Sheet 939 of 978 of the Contract Plans (Log of Test Borings, Boring 98-

29)

. Special Provisions Section 10-1.24, “Piling”
. American Petroleum Institute 2A, “Recommended Practice for Planning,

Designing, and Constructing Fixed Offshore Platforms.” Section 6 and 12.

. Material Information Handout, Final Marine Geotechnical Site

Characterization, Volume 2D

. Spud Pile calculations from KFM-SUB-000187, “Pile Driving Template

& Pile Handling Submittal”
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January 6, 2004 Senal Letter: KFM-LET-000637

California Department of Transportation
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Attention: Douglas Coe, P.E.

Reference: Skyway Bridge Project (Caltrans Contract No. 04-012024)
KFM Job No. 364/3726

Subject: Differing Site Conditions at Pier ESE

Dear Doug:

In accordance with the “Differing Site Conditions” clauses found at Section 5.1.012 of the Special
Provisions and 5.1.116 of the Standard Specifications, this letter provides notice that subsurface
conditions were encountered at Pier ESE that differ substantially with those indicated by the
information provided in the contract documents.

All six of the 42” pile driving template support piles were damaged by unknown obstructions at Pier
ESE. This damage was observed when the piles were removed. A better understanding of the type of

obstruction may be identified when pile excavation begins at Pier SE later this week.

If you have any questions in this regard, please contact Scott Hanson at (510) 627-1045.

Sincerely,
KIEWIT/FCI/MANSON, a JV

A.T. (Tom) Skoro
Project Director

ce: file o BEATA }

Kiewit/FCl/Manson, AJV * 220 Burma Road * Oakland, CA 94607
P.O. Box 23223 +* Oakland, CA94623 =+ 510419-0120 -+ Fax 510 839-0666



STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUISING AGENCY ARNOLD SCHWARZENEGGER, Governor
DEPARTMENT OF TRANSPORTATION :
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Facsimile Number: (510) 622-5165 Flex Your Power
umber: (510) Be Energy Efficient!

January 12, 2004

KFM, alV Contract: 04-012024
220 Burma Road 04-SF, Ala-80-13.9/14.3,0.0/1.6
QOakland, CA 94607 SFOBB Skyway Project

State Letter # 5.03.1-003395

Subject: Possible Differing Site Conditions at Pier E5 If

Dear Mr. Skoro,
Attention: Mr. Scott Hanson,

We acknowledge receipt of KFM-LET-000637, regarding “Differing Site Conditions at Pier ESE,” on
January 6, 2004, We have begun our investigation as to whether or not any subsurface conditions
encountered in driving the temporary pile driving template support piles at Pier ES E differed
materially from those indicated in the “Materials Information,” log of test borings, or other
geotechnical data provided by the Department. As discussed last Tuesday and Friday, with Greg York
and Kurt Hinkle, we agree that a better understanding of any possible difference in subsurface
conditions may be identified when the permanent piles at Pier ES E are excavated this week.

If you have any questions regarding this matter, please call Mark Woods at (510) 622-5107.

Sincerely,

/5// /) [ L‘\/le_(

Mark P. Woods
Foundation Structure Representative

for: Douglas B. Coe
Resident Engineer

cc; S, Mohan
D. Coe
K. Balan
R. Yost

file: 5.03.1

“Caltrans improves mobility across California”



STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY
DEPARTMENT OF TRANSPORTATION

SFOBB — Skyway Project

345 Burma Road

Oakland, CA 94607

.. v . Flex Your Power
Facs 3 ber: 22-51
Facsimile Number: (510) 622-5165 Be Energy Efficient!

February 4, 2004

KFM, a JV Contract: 04-012024
220 Burma Road 04-SF, Ala-80-13.9/14.3, 0.0/1.6
Oakland, CA 94607 SFOBB Skyway Project

State Letter #5.03.1-003531

Subject.: Differing Site Conditions at Pier ESE

Dear Mr. Skoro,
Attention: Scott Hanson,

This letter is to follow STL 5.03.1-003395 regarding KFM-LET-000637, dated January 6, 2004,
regarding “Differing Site Conditions at Pier ESE.” We completed our subsurface investigation. We
have logged our soil samples, which have been taken every 4.5 meters for a length of 60 meters in
Piles #3 and #4 at Footings E6E and ESE during pile dredging activities. These soil samples have
been compared to the Log of Test Borings, specifically bores numbered 98-29, 98-10, and 98-41 of the
Contract Plans. We have determined that the soil samples taken in the field do not appear to differ
materially from those indicated in the “Materials Information,” log of test borings and other project
geotechnical data. Therefore, the Engineer finds no apparent merit in the KFM-LET-000637 notice
with respect to the definition of differing site conditions in sections 5-1.012 of the Special Provisions
and 5-1.116 of the Standard Specifications. No additional compensation will be forthcoming.

If you have any questions regarding this matter, please contact Mark Woods at (510) 622-5107.

Sincerely,

Mark P. Woods
Foundation Structure Representative

for: Douglas B. Coe
Resident Engineer

cc: S, Mohan, D. Coe,
S. Abbas, P. Siegenthaler

file: 5.03.1

RY:ry

“Caltrans improves mobility across California”



13-Feb-2004 Serial Letter: KFM-LET-000689

California Department of Transportation
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Attention: Douglas Coe, P.E.

Reference: Skyway Bridge Project (Caltrans Contract No. 04-012024)
KFM Job No. 364/3726

Subject: Differing site conditions at Per ESE

Dear Doug:

Caltrans letter 3531 responded to KFM letter 637 that requested Caltrans recognize a differing site
condition at pier SE. Caltrans letter found no merit to KFM’s request based on observations of
material excavated from the permanent pile at pier 5E.

Per our Owner’s meeting today, KFM plans to submit a more refined request for additional
compensation resulting from the damage caused to the 42" spud pile. Caltrans further evaluation of this
issue is appreciated.

Sincerely,
KIEWIT/FCI/MANSON, a JV

%2

A.T. (Tom) Skoro
Project Director

o
Ll

3 B T I ISR AN

Kiewit/FCl/Manson, AJV * 220 Burma Road * Oakland, CA 94607
PO.Box 23223 * OQOakland, CA 94623 * 510419-0120 * Fax 510 839-0666
AN EQUAL OPPORTUNITY EMPLOYER



12-May-2004 Serial Letter: KFM-LET-000800

California Department of Transportation
SFOBB — Skyway Project

345 Burma Road

Oakland, CA 94607

Attention: Douglas Coe, P.E.

Reference: Skyway Bridge Project (Caltrans Contract No. 04-012024)
KFM Job No. 364/3726

Subject: Differing site condition at pier SE
Dear Doug:

Caltrans February 4, 2004 letter 3531 documented Caltrans findings regarding the damage to template
spud piles at Pier SE. Caltrans did not observe any obstructions in the material excavated from the SE
piles that caused the spud pile damage. KFM does not take exception to Caltrans observations.
However, the fact remains that physical subsurface conditions collapsed the 427 spud pile driven at
pier SE. KFM has utilized the same means and methods to install and remove the spud pile without
damage at many other footing locations. Per the attached layout, KFM has diligently examined all
temporary and permanent pile locations and verified that there are no conflicts. Subsurface condition
is the only remaining variable.

KFM concludes that, based on the actual pile damage, the conditions encountered at pier SE are
materially different from those represented by the boring log. KFM provides the attached
GeoEngineers geotechnical report to support this conclusion. Based on this information and per the
Special Provisions section 5-1.012, please issue a change order providing for compensation for the ST
pile damage.

Sincerely,
KIEWIT/FCI/MANSON, a JV

7]

A.T. (Tom) Skoro
Project Director

Kiewit/FCl/Manson, A JV * 220 Burma Road ¢ Oakland, CA 94607
PO. Box 23223 * Qakland, CA 94623 ° 510 419-0120 ¢ Fax 510 839-0666

AN BN AL NPRORTHMITY EMPI OYFR
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GEOENGINEERS /2 FAX TRANSMITTAL
1101 Fawcstt Avenus, Suits 200, Tacomna, WA 98402 TELEPHONE: (253) 383-4940, FAX: (253) 383-4923 www.gaoengineers.com

To: Kiewit/FC/Manson JV ' Date; 5/10/2004

File: 01092-030-00

Fax Number: (510) 839-0666
Attention: Greg York

Regarding: SFOBB East Span Seismic Safety Project No. 04-012024

Pages Date Description
1 5/10/2004 | Fax Transmittal
3 5/10/2004 Memorandum - Pier ESE 42-inch Diameter Spud Pile Damage

Total Pages: 4

Remarks: Please call if you have questions,

Si.gned: @41 Kﬂ(’\ﬂ Vé/‘—

Gary W. Henderson 4 J
ghenderson@geoengineers.com

DISCLAIMER: This facsimile and any attachments are confidential and intended solely for the use of the Individual or entity
to whom they are addressed. Any electronic form, facsimile or hard capy of the original document (email, text, table, and/or
figure), if provided, and any attachments are only a copy of the original document. The original document s stored by
GeoEnglneers, inc, and will serve as the officlal document of record.

05/10/2004 MON 12:19 [TX/RX NO 8068]
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GeOENGINEERS /7] MEMORANDUM

1101 FAWCETT AVENUE, SUITE 200, TACOMA, WA 88402, TELEPHONE: (253) 383-4840, Fax: (253) 383-4823 WwWw.geoengineers.com

To: Greg York — Kiewit/FCI/Manson JV 74
FROM: Garry H. Squires, PE/Gary W. Henderson, PE
DATE: May 10, 2004

FiLE: 1092-030-00

SUBJECT: Pier ESE 42-inch Diameter Spud Pile Damage

SFOBB East Span Seismic Safety Project No, 04-012024
Bridge 34-006L/R District 4

CC: George Atkinson — Kiewit/FCI/Manson JV
Stewart Moore — Kiewit/FCI/Manson JV

INTRODUCTION
This memorandum summarizes our review and opinions regarding damage to the 42-inch diameter spud
piles observed upon their removal at Pier ESE and supplements comments previously provided in our
March 22, 2004 memorandum. Our understanding of pile installation, removal and damage is based on
several discussions with you, and review of driving records, sketches and photographs you provided. We
also reviewed the soil conditions described in the log for Boring 98-29 provided in the Caltran project
documents for this pier,

DATA REVIEW
We understand all six of the 42-inch diameter spud piles were observed to be damaged upon removal at
Pier ESE in December 2003. The piles are Y-inch wall thickness A572 Grade 60 steel and are 175 feet
long. The spud pile layout comprises a four-pile group (Pile Numbers 1, 3, 4 and 6) with single piles
located to the north (Pile Number 5) and south (Pile Number 2), opposite the mid-point of the group.
Each of the four-pile group spuds are situated next to the 60-inch diameter pile box falsework piles. The
piles to the north and south are not located near any of the pile box falsework piles. We understand the

60-inch diameter piles are installed before the 42-inch diameter piles. The 60-inch diameter piles have 1-
inch thick walls.

The 60-inch diameter and the 42-inch diameter piles were driven to Elevation — 160 feet and Elevation —
126 feet, respectively, using the Delmag D80 pile hammer. You provided driving log data for the 42-inch
diameter piles that indicates relatively easy driving conditions for the last approximately 50 feet of drive
to tip elevation, In general, the logs indicate blow counts were in the range of 3 to 8 blows per foot. We

noted slightly higher blow counts in the range of 11 to 13 blows per foot in the last 8 feet of drive for Pile
Number 2.

05/10/2004 MON 12:19 [TX/RX NO 8068}
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- Memorandum to Greg York — Kiewit/FCl/Manson JV
May 10, 2004
Page 2

Based on the sketches and photographs provided, the damaged portion of the 42-inch diameter piles
ranges from the lower 25 feet to 64 feet of the pile. The observed damage ranges from an apparent
inward deformation of a few inches along one side of the pile, parallel to the pile axis, to severe
“flattening” and deformation of the pile to an approximately oval perimeter. One pile (Pile Number 2)
appears to exhibit buckling in addition to severe flattening.

The log for Boring 98-29 in the project documents indicates the mud line is at about Elevation —32 feet.
Soft clay (CH) is reported to a depth of about 46 feet (Elevation ~78 feet). A stiff to very stiff clay (CH)

layer is reported from 46 feet to 54 feet depth (Elevation ~86 feet) and is underlain by very stiff clay (CH)
to a depth of about 112 feet (Elevation ~144 feet).

DISCUSSION AND CONCLUSIONS
Based on the reported relatively casy pile driving conditions, and the soil conditions disclosed in Boring
98-29 it is our opinion the piles should not have been damaged. The observed pile damage and driving
behavior does not appear to us to be consistent with encountering a dense or hard soil layer, and no dense
or hard layers apart from a thin (approximately 2-feet thick) layer at a depth of about 25 feet were
disclosed on the boring log within the depth range for the 42-inch diameter spud piles.

We understand that you did not observe damage to any of the 60-inch diameter falsework piles upon
removal at Pier ESE, Based on the pile damage sketches provided we also noted that one of the more
heavily damaged 42-inch diameter spud piles (Pile Number 2) was not located near the falsework piles.
We also understand that damage to the 42-inch diameter spud piles at other pier locations has not been
encountered in installations completed prior to and subsequent to the Pier ESE installation.

We understand that you performed a review of available historical records of the area before construction
of the existing Bay Bridge, and also reviewed some construction photographs for the Bay Bridge. Based

on your review you did not find anything that would indicate prior construction activity in the vicinity of
Pier ESE,

Considering all of the above it appears the spud piles at Pier ESE encountered some kind of obstruction
that caused the change. It is unknown whether the possible obstruction is a natural feature or was man-
placed. In our opinion the observed damage to the spud piles suggests a near vertically-oriented feature
could have obstructed the pile rather than a more horizontally-oriented dense or hard soil layer or zone.

49>

GeoEngineers File No. 1092-030-00

05/10/2004 MON 12:18 [TX/RX NO 8068]
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Memorandum to Greg York — Kiewit/FCI/Manson JV
May 10, 2004
Page 3

Please call if you have questions or require additional information regarding any of the above.

GHS:GWH:jm
TACO:AIN1092030\00\Finals\1 09203000M65PierBS EA2InspudPileDamageSup.doc

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any
attachments are only ¢ copy of the original ducument. The original document is stored by GeoEngineers, Inc. and will serve as the official
document of record.

GeoEngineers File No. 1092-030-00

05/10/2004 MON 12:19 [TX/RX NO 8068]
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STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY

DEPARTMENT OF TRANSPORTATION
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Facsimile Number: (510) 622-5165 Flex Your Power
Be Energy Efficient!

June 18, 2004

KFM, aJV Contract: 04-012024
220 Burma Road 04-SF, Ala-80-13.9/14.3,0.0/1.6
Oakland, CA 94607 SFOBB Skyway Project

State Letter # 5.03.1-004786

Subject: Differing Site Conditions at Pier ESE
Dear Mr, Skoro,
Attention: Scott Hanson,

KFM Letter 800 and the attached geotechnical report do not offer any information to further the
assertion that was already addressed in State Letters 3395 and 3531. Letter 800 describes classic
buckling in the piles and suggests that because the piles buckled, there must be a condition which
meets the requirements in section 5-1.012, “Differing Site Conditions,” of the Special Provisions.
This section states in part, that a differing site condition may arise if “... subsurface or latent
conditions are encountered at the site differing materially from those indicated in the “Materials
Information,” log of test borings, other geotechnical data obtained by the Department’s investigation
of subsurface conditions...”. State Letter 3531, states that “the soil samples taken in the field do not
appear to differ materially from those indicated in the “Materials Information,” log of test borings and
other project geotechnical data.” This remains the case. Also, Log of Test Boring sheet 8 of 47,
(boring 98-29) shows at least a 100 percent increase in undrained shear strength for the soils at an
elevation above the highest point of buckling shown on the pile damage drawing attached to the
GeoEngineers’ May 10, 2004 memorandum to Greg York.

LRINT 34

The GeoEngineers memorandum describes the damage to the piles as “buckling,” “inward
deformation” and “severe flattening”. We concur with this assessment and we direct your attention to
the practice according to which your pile driving template piles were designed, American Petroleum
Institute Recommended Practice 2A-WSD (API 2A). API 2A includes recommendations for
minimum pile wall thickness. According to section 6.10.6 and table 12.5.7 of API 2A, the piles for
the template were undersized. This is shown in the following table.

“Calirans improves mobility across California”



State Letter #:5.03.1-004786

Contract: 04-012024

KFM, aJV 04-SF, Ala-80-13.9/14.3, 0.0/1.6
June 16, 2004 SFOBB Skyway Project
Page2 of 2
Temporary Pile Type
Pile driving Falsework
template
AP! 2A recommended wall thickness based upon Buckling - section
6.10.6, Minimum Wall Thickness
Pile Diameter (in) 42 60
Actual Pile Wall Thickness (in) 1/2 1
From APl 2A: t=0.25+D/100 213 7/8
Wall thickness difference (in) undersized OK
0.17 1/8
APl 2A recommended wall thickness based upon Driving energy -- Table
12.5.7
Pile Diameter (in) | 42 60
Actual Pile Wall Thickness (in) 1/2 1
Tip Elevation (ft) -126 -126
Hammer Deimag D-80  Delmag D-80
Maximum Energy (ft-kips) 186-212 186-212
Guideline Wall Thickness (in) 3/4 7/8
Wall thickness difference (in) undersized OK
1/4 1/8

It should be noted that the other large temporary structure located at Pier ES E, the Footing Box
Falsework is acceptable with respect to the recommendations of this practice for wall thickness. These
piles, located adjacent to the six damaged template piles and as few as five feet away, do not exhibit
any damage.

The GeoEngineers conclusion that “the spud piles at Pier ESE encountered some kind of obstruction. ..
... a near vertically-oriented feature...” which would be able to damage these six piles while leaving
undamaged, the falsework piles only a few feet away seems to be highly unlikely. It remains our
determination that the damage to the six template piles was not caused by a differing site condition.

If you have any questions regarding this matter, please contact Mark Woods at (510) 622-5107.

Sincerely,

Mark P. Woods
Foundation Structure Representative

for: Douglas B. Coe
Resident Engineer

cc:  D. Coe,
P. Siegenthaler,
D. Salladay

file:  5.03.1, 62.00

"Caltrans improves mobility across California”



Buckled pile tips for 42" diameter 1/2" thick pile driving template spud piles
used at Pier ES E
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28-Jun-2004 Serial Letter: KFM-LET-000854

California Department of Transportation
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Attention: Douglas Coe, P.E.

Reference: Skyway Bridge Project (Caltrans Contract No. 04-012024)
KF¥M Job No. 364/3726

Subject: Differing site condition -- Spud pile collapse
Dear Doug:

Caltrans letter 4786 responds to KFM letter 800 requesting a change order for the differing site
condition that collapsed the spud pile at pier SE. Caltrans refused KFM’s request based on two
incorrect conclusions.

First, Caltrans notes a 100 percent increase in undrained shear strength “above the point of buckling.”

This conclusion is incorrect. Damage to the spud piles extends above this interface between the soft
and more dense clay layers. Regardless, the undrained shear strength, of any soils type identified in the
borings, is insufficient to cause buckling of this size pile as indicated by the documented low blow
counts necessary to achieve tip elevation.

Second, Caltrans states that the 4" wall piles were undersized per API 2A. This conclusion is
incorrect. API is a general guideline often used in licu of more detailed analysis to determine minimum
performance criteria for piling. KFM consultants developed a full Wave Equation Analysis for Piles
(WEAP) and the spud piles were sized accordingly. Based on the documented low blow counts
necessary to achieve tip elevation, the pile stresses do not exceed design assumptions.

Please consider the above information and the attached geotechnical report and issue a change order
accordingly.

Sincerely,
KIEWIT/FCI/MANSON, a JV

Ol

A.T. (Tom) Skoro
Project Director

cc: file

Kiewit/FCl/Manson, AJV * 220 Burma Road * Oakland, CA 94607
PO.Box 23223 * Oakland, CA 94623 * 510419-0120 ¢ Fax 510 839-0666

AN FEOIAL NPPRARTIHINITY FMPI OYER


















STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY

DEPARTMENT OF TRANSPORTATION
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Facsimile Number: (510) 622-5165 Flex Your Power
Be Energy Efficient!

July 22,2004

KFM, alV Contract: 04-012024
220 Burma Road 04-SF, Ala-80-13.9/14.3,0.0/1.6
Oakland, CA 94607 SFOBB Skyway Project

State Letter # 5.03.1-005037
Subject: KFM-LET-854, regarding local buckling of spud piles at Pier E5 E
Dear Mr. Skoro,

Attention: Scott Hanson,

We acknowledge receipt of KFM Letter KFM-LET-000854. As stated in State letters 4786 and 3531,
your request for a Change Order to address the alleged differing site condition is denied. We find no
merit in the assertion that the buckling of the temporary piles at Pier ES E was caused by a Differing
Site Condition. No additional compensation will be forthcoming. Your attention is directed to the
requirements of sections 9-1.04, “Notice of Potential Claim,” of the Standard Specifications and 5-
1.02, “Differing Site Conditions,” of the Special Provisions. If you wish to pursue your objection to
the Engineer’s decision, please address the requirements of this section by August 6, 2004.

Furthermore, the two statements made in KFM-LET-854 are incorrect. First of all, there is a
significant increase in undrained shear strength in two soil layers through which these temporary piles
were driven, at approximate elevation -18m (-59) and at -24m (-79”). Based upon the drawings
attached to KFM-LET-800, the damaged sections of pile extended only as high as elevation -63.
Secondly, API 2A is recommended practice for piling for the offshore industry and demonstrates that
the pile thickness of the 42” spud piles was less than recommended for both driving and local
buckling.

If you have any questions regarding this matter, please contact Mark Woods at (510) 622-5107.

Sincerely,

Mark P. Woods
Foundation Structure Representative

for: Douglas B. Coe
Resident Engineer

cc:  D.Coe,
D. Salladay,

P. Siegenthaler

file: 5.03.1, 62.00

“Caltrans improves mobility across California”



06-Aug-2004 Serial Letter: KFM-LET-000887

California Department of Transportation
SFOBB - Skyway Project

345 Burma Road

Oakland, CA 94607

Attention: Douglas Coe, P.E.

Reference: Skyway Bridge Project (Caltrans Contract No. 04-012024)
KFM Job No. 364/3726

Subject: NOPC 10 - Changed Condition ~ Collapsed spud pile at 5E

Dear Doug:

Please find attached NOPC 10 as requested by Caltrans letter 5037.

Sincerely,
KIEWIT/FCI/MANSON, a JV

(-

A.T. (Tom) Skoro
Project Director

cc: file

Kiewit/FCl/Manson, AJV * 220 Burma Road * Oakland, CA 94607
P.O. Box 23223 * Oakland, CA 94623 * 510419-0120 * Fax 510 839-0666

AN ENIIAI NDDNDTHINTVY EAEH MVED




STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION

NOTICE OF POTENTIAL CLAIM
CEM-6201 (REV 3/2001)

TO

CONTRACT NUMBER

Doug €O _mantore 04-012-024 8-2-04

This Is a Notice of Potential Claim for additional compensation under the provisions of Section 9-1.04 of the Standard Specifications.
The act of the engineer, or his/her fallure to act, or the event, thing, occurrence, or other cause giving rise to the potential claim

occurred on
N . DATE 7'22-04

The particular circumstances of this potential claim are described in detail-as follows:

4

KFM letters 637,689, and 800 describe damage to KFM’s 42” pile template spud pile. The letters also
describe the disagreement with the Engineer’s determination and KFM’s process of evaluating the cause

of the damage concluding that a latent or unknown subsurface physical condition most likely caused the
damage.

The reasons for which { believe additional compensation may be due are:

Additional compensation is due pursuant to Special Provision 5-1.012 and Standard Specification 5-
1.116. These Contract sections state that if a latent or unknown physical condition causes an increase in
the cost of the work, the Contractor is to be allowed an adjustment to the Contract price.

The nature of the costs involved and the amount of the potential claim are described as follows:
(if accurate cost figures are not available, provide.an estimate, or describe the types of expenses involved.)

The cost of the additional work is estimated to be $200,000

This NOPC is also KFM’s certification that the following were made in preparation of the bid: a review
of the contract, a review of the "Materials Information," a review of the log of test borings and other
records of geotechnical data to the extent they were made available to bidders prior to the opening of
bids, and an examination of the conditions above ground at the site.

The undersigned originator (Contractor or Subcontractor as appropriate) certifles that the above statements are mada in full
cognizance of the Californla False Claims Act, Government Code sectlons 12650-12655. The undersigned further understands and
agrees that this potential claim to be further considered unless resolved, must be restated as a claim In response to the states
proposed final estimate In accordance with Section 9-1.07B of the Standard Specifications.

T A= S\

CTOR CONTRACTOR
cle o

(thvffzed Representatlve)

For subcontractor notice of potential claim
This notice of potential claim Is acknowledged and forwarded by

PRIME CONTRACTOR

(Authorized Representative)

ADA Notice For individuals with sensory disabilities, this document is avallable in altemate formats. For Information call (916) 263-2041 or TDD
(916) 263-2044 or write Records and Forms Managemant, 1120 N Street, MS-88, Sacramento, CA 95814.

CEMB201

California Department of Transportation * Construction Manual * July 2001 M...a

Sample Forms A-1.91




ATE O ORNIA-B RTA A
DEPARTMENT OF TRANSPORTATION
SFOBB ~ Skyway Project

345 Burma Road

Oakland, CA 94607

Facsimile Number: (510) 622-5165 Flex Your Power

Be Energy Efficient!

July 22,2004

KFM, aJV Contract: 04-012024
220 Burma Road 04-SF, Ala-80-13.9/14.3, 0.0/1.6
Oakland, CA 94607 SFOBB Skyway Project

State Letter # 5.03.1-005037
Subject: KFM-LET-854, regarding local buckling of spud piles at Pier E5 E

Dear Mr. Skoro,
Attention: Scott Hanson,

We acknowledge receipt of KFM Letter KFM-LET-000854. As stated in State letters 4786 and 3531,
your request for a Change Order to address the alleged differing site condition is denied. We find no
merit in the assertion that the buckling of the temporary piles at Pier E5 E was caused by a Differing
Site Condition. No additional compensation will be forthcoming. Your attention is directed to the
requirements of sections 9-1.04, “Notice of Potential Claim,” of the Standard Specifications and 5-
1.02, “Differing Site Conditions,” of the Special Provisions. If you wish to pursue your objection to
the Engineer’s decision, please address the requirements of this section by August 6, 2004.

Furthermore, the two statements made in KFM-LET-854 are incorrect. First of all, there is a
significant increase in undrained shear strength in two soil layers through which these temporary piles
were driven, at approximate elevation -18m (-59) and at -24m (-79°). Based upon the drawings
attached to KFM-LET-800, the damaged sections of pile extended only as high as elevation -63.
Secondly, API 2A is recommended practice for piling for the offshore industry and demonstrates that
the pile thickness of the 42” spud piles was less than recommended for both driving and local
buckling.

If you have any questions regarding this matter, please contact Mark Woods at (510) 622-5107.

Sincerely,

Mark P. Woods
Foundation Structure Representative

for: Douglas B. Coe
Resident Engineer

cc: D. Coe,
D. Salladay,
P. Siegenthaler

file: 5.03.1, 62.00

“Cultrans improves mobility ucross California”



SECTION 5 CONTROL OF WORK

project, full compensation for any additional cost involved shall be considered as
included in the contract price paid for the item of work involved and no additional
compensation will be allowed therefor.

5-1.116 DIFFERING SITE CONDITIONS

During the progress of the work, if subsurface or latent physical conditions are
encountered at the site differing materially from those indicated in the contract or if
unknown physical conditions of an unusual nature, differing materially from those
ordinarily encountered and generally recognized as inherent in the work provided
for in the contract, are encountered at the site, the party discovering those
conditions shall promptly notify the other party in writing of the specific differing
conditions before they are disturbed and before the affected work is performed.

Upon written notification, the Engineer will investigate the conditions, and if
the Engineer determines that the conditions materially differ and cause an increase
or decrease in the cost or time required for the performance of any work under the
contract, an adjustment, excluding loss of anticipated profits, will be made and the
contract modified in writing accordingly. The Engineer will notify the Contractor
of the Engineer's determination whether or not an adjustment of the contract is
warranted.

No contract adjustment which results in a benefit to the Contractor will be
allowed unless the Contractor has provided the required written notice.

No contract adjustment will be allowed under the provisions specified in this
section for any effects caused on unchanged work.

Any contract adjustment warranted due to differing site conditions will be
made in conformance with the provisions in Section 4-1.03, "Changes," except as
otherwise provided.

5-1.12 CHARACTER OF WORKERS

If any subcontractor or person employed by the Contractor shall appear to the
Engineer to be incompetent or to act in a disorderly or improper manner, they shall
be discharged immediately on the request of the Engineer, and that person shall not
again be employed on the work.

5-1.13 FINAL INSPECTION

When the work has been completed, the Engineer will make the final
inspection.

5-1.14 COST REDUCTION INCENTIVE

The Contractor may submit to the Engineer, in writing, proposals for
modifying the plans, specifications or other requirements of the contract for the
sole purpose of reducing the total cost of construction. The cost reduction proposal
shall not impair, in any manner, the essential functions or characteristics of the
project, including but not limited to service life, economy of operation, case of
maintenance, desired appearance, or design and safety standards.

Cost reduction proposals shall contain the following information:

I. A description of both the existing contract requirements for performing the
work and the proposed changes.

28



H. At the completion of the contract, one compiled set of all approved working drawings (in electronic form and
including all corrections and revisions) shall be furnished to the Engineer. The index shall be the first file on the
CD.

I. At the completion of the contract, one set of reduced prints on 75-g/m2 (minimum) bond paper, 279 mm x 432 mm
in size, of the corrected original tracings of all approved working drawings, including all corrections and revisions
shall be furnished to the Engineer. Reduced prints that are common to more than one structure shall be submitted

for each structure. An index prepared specifically for the drawings for each structure containing sheet numbers and
titles shall be included on the first reduced print in the set for each structure. Reduced prints for each structure shall
be arranged in the order of drawing numbers shown in the index

Working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of
California. When independently checked calculations are required, these calculations shall be stamped and signed by another
engineer who is registered as a Civil Engineer in the State of California.

Working drawings shall be submitted sufficiently in advance of the start of the affected work to aliow time for review by
the Engineer and correction by the Contractor of the drawings without delaying the work. The time shall be proportional to
the complexity of the work, but in no case shall the time be less than the review time as specified for the type of working
drawings as required elsewhere in these special provisions.

The Engineer will review a working drawing submittal for completeness. The Engineer will notify the Contractor in
writing when a given working drawing submittal is determined to be complete, and the review period shall begin on that day.

Should the Engineer fail to review the complete working drawing submittal within the time specified, and the
Contractor's controlling operation on the critical path is delayed (as determined by the Engineer) by the Engineer's failure to
review within the time specified, an extension of time will be granted in conformance with the provisions in Section 8-1.09,
"Right of Way Delays," of the Standard Specifications.

5-1.011 EXAMINATION OF PLANS, SPECIFICATIONS, CONTRACT, AND SITE OF WORK

The second paragraph of Section 2-1.03, "Examination of Plans, Specifications, Contract, and Site of Work," of the
Standard Specifications is amended to read:

+  Where the Department has made investigations of site conditions, including subsurface conditions in areas where
work is to be performed under the contract, or in other areas, some of which may constitute possible local material
sources, bidders or Contractors may, upon written request, inspect the records of the Department as to those
investigations subject to and upon the conditions hereinafter set forth,

Attention is directed to "Differing Site Conditions" of these special provisions regarding physical conditions at the site
which may differ from those indicated in "Materials Information," log of test borings or other geotechnical information
obtained by the Department's investigation of site conditions.

5-1.012 DIFFERING SITE CONDITIONS

Attention is directed to Section 5-1.116, "Differing Site Conditions," of the Standard Specifications.

During the progress of the work, if subsurface or latent conditions are encountered at the site differing materially from
those indicated in the "Materials Information," log of test borings, other geotechnical data obtained by the Department's
investigation of subsurface conditions, or an cxamination of the conditions above ground at the site, the party discovering
those conditions shall promptly notify the other party in writing of the specific differing conditions before they are disturbed
and before the affected work is performed.

The Contractor will be allowed 15 days from the notification of the Engineer's determination of whether or not an
adjustment of the contract is warranted, in which to file a notice of potential claim in conformance with the provisions of
Section 9-1.04, "Notice of Potential Claim," of the Standard Specifications and as specified herein; otherwise the decision of
the Engineer shall be deemed to have been accepted by the Contractor as correct. The notice of potential claim shall set forth
in what respects the Contractor's position differs from the Engineer's determination and provide any additional information
obtained by the Contractor, including but not limited to additional geotechnical data. The notice of potential claim shall be
accompanied by the Contractor's certification that the following were made in preparation of the bid: a review of the
contract, a review of the "Materials Information,”" a review of the log of test borings and other records of geotechnical data to
the extent they were made available to bidders prior to the opening of bids, and an examination of the conditions above

Contract No. 04-012024
Revised Page #21

(04-19-2002) REVISED FIELD EDITION



ground at the site. Supplementary information, obtained by the Contractor subsequent to the filing of the notice of potential
claim, shall be submitted to the Engineer in an expeditious manner.

5-1.015 LABORATORY

When a reference is made in the specifications to the "Laboratory,” the reference shall mean the Division of Materials
Engineering and Testing Services and the Division of Structural Foundations of the Department of Transportation, or
established laboratories of the various Districts of the Department, or other laboratories authorized by the Department to test
materials and work involved in the contract, When a reference is made in the specifications to the "Transportation
Laboratory," the reference shall mean the Division of Materials Engineering and Testing Services and the Division of
Structural Foundations, located at 5900 Folsom Boulevard, Sacramento, CA 95819, Telephone (916) 227-7000.

5-1.017 CONTRACT BONDS
Attention is directed to Section 3-1.02, "Contract Bonds," of the Standard Specifications and these special provisions.

5-1.018 EXCAVATION SAFETY PLANS
Section 5-1.02A, "Trench Excavation Safety Plans,” of the Standard Specifications is amended to read:

5-1.02A Excavation Safety Plans

+ The Construction Safety Orders of the Division of Occupational Safety and Health shall apply to all excavations.
For all excavations 1.5 m or more in depth, the Contractor shall submit to the Engineer a detailed plan showing the
design and details of the protective systems to be provided for worker protection from the hazard of caving ground
during excavation. The detailed plan shall include any tabulated data and any design calculations used in the
preparation of the plan. Excavation shall not begin until the detailed plan has been reviewed and approved by the
Engineer.

+ Detailed plans of protective systems for which the Construction Safety Orders require design by a registered
professional engineer shall be prepared and signed by an engineer who is registered as a Civil Engineer in the State
of California, and shall include the soil classification, soil properties, soil design calculations that demonstrate
adequate stability of the protective system, and any other design calculations used in the preparation of the plan.

+ No plan shall allow the use of a protective system less effective than that required by the Construction Safety
Orders.

+ If the detailed plan includes designs of protective systems developed only from the allowable configurations and
slopes, or Appendices, contained in the Construction Safety Orders, the plan shall be submitted at lcast 5 days before
the Contractor intends to begin excavation. If the detailed plan includes designs of protective systems developed
from tabulated data, or designs for which design by a registered professional engineer is required, the plan shall be
submitted at least 3 weeks before the Contractor intends to begin excavation.

+ Attention is directed to Section 7-1.01E, "Trench Safety."

The third paragraph of Section 19-1.02, "Preservation of Property," of the Standard Specifications is amended to read:

+ In addition to the provisions in Sections 5-1.02, "Plans and Working Drawings," and 5-1.02A, "Excavation
Safety Plans," detailed plans of the protective systems for excavations on or affecting railroad property will be
reviewed for adequacy of protection provided for railroad facilities, property, and traffic. These plans shall be
submitted at least 9 weeks before the Contractor intends to begin excavation requiring the protective systems.
Approval by the Engineer of the detailed plans for the protective systems will be contingent upon the plans being
satisfactory to the railroad company involved.

5-1.02 LABOR NONDISCRIMINATION

Attention is directed to the following Notice that is required by Chapter 5 of Division 4 of Title 2, California Code of
Regulations.

NOTICE OF REQUIREMENT FOR NONDISCRIMINATION PROGRAM

(GOV. CODE, SECTION 12990)

Your attention is called to the "Nondiscrimination Clause", set forth in Section 7-1.01A(4), "Labor Nondiscrimination," of
the Standard Specifications, which is applicable to all nonexempt State contracts and subcontracts, and to the "Standard
Contract No. 04-012024
Revised Page #22
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A. Three sets of transparent drawings for each survey;
B. Three sets of computer sheet printouts or calculation sheets for dredging quantities for each survey; and
C. Three sets of cross-sections for each survey.

The Contractor shall submit for each survey, the ASCII file of raw and corrected survey data. Data shall be on 3 1/2"
1.44 MB} disks, operating under MSWindows 2000 or newer version. The files shall have hydrosurvey information, in both
aw and adjusted format. The raw data shall be original data from the hydrosurvey computer. The adjusted data shall be
orrected to National Ocean Survey NGVD datum. The record of raw data shall be comma delimited and consist of the
ollowing information: index, "x" coordinate; "y" coordinate; "z" elevation; and time. Each adjusted record shall consist of
he following information: index; "x" coordinate; "y" coordinate; "z" elevation; time; and tide. The index shall be the first
ntry, representing the sequence that each point was taken., The index shall be numerical, beginning with the number "one"
nd continuing until a 24 hour work effort is completed. Each day shall be in one file (one or more disks). This convention
s applicable for both raw and adjusted data. Time shall be reported in Gregorian day and military hours and seconds. (For
xample, "17 March 2001, 9:00 a.m.” would be "170301, 090000"). The recording distance between the hydrosurvey points
hall be 3 meters or less. All data recorded shall be in ASCII test. Other data collection formats will be considered if
resented by the Contractor, Revisions in collection format will not be considered after the project has begun. All
Iternatives shall be approved by the Engineer.

The Contractor shall provide a complete listing of hydrographic equipment to be used on the project prior to the survey
onference specified herein below.

At least five calendar days prior to performing any survey, the person responsible for that survey, the Contractor's chief
urveyor and/or the independent surveyor, shall meet with the Engineer in a survey conference to outline the scope of survey
nd section interval. No survey work shall be performed until such conference has taken place.

The Department will retain an amount equal to 5 percent of the estimated value of the associated item of work performed
uring each estimate period in which the Contractor fails to complete the hydrographic surveys.

MEASUREMENT AND PAYMENT

Full compensation for Dredging Operation Plan preparation and updating; preparing and implementing Solid Debris
Management Plan; overflow and leakage monitoring; implementing air quality requirements; performing control and
monitoring surveys; preparation of disposal site verification logs; implementing SMMP requirements; and performing
ydrographic surveys including data collection and preparation of drawings, cross-sections and calculations shall be
onsidered as included in the contract prices paid for the items of work involved and no additional compensation will be
Howed therefor,

10-1.24 PILING

’|| GENERAL

Piling shall conform to the provisions in Section 49, "Piling," of the Standard Specifications, and these special
provisions.

Foundation information is included in the "Information Handout" available to the Contractor as provided for in
Section 2-1.03, "Examination of Plans, Specifications, Contract, and Site of Work," of the Standard Specifications.

Removal of underwater debris that is in conflict with construction work shown shall be as specified in "Existing
Highway Facilities," of these special provisions.

Removal and relocation of materials from within the steel shells for construction of cast-in-steel shell concrete piling
shall conform to the additional requirements of "Dredging” elsewhere in these special provisions.

Soil samples and rock cores are available for viewing. Contact the Toll Bridge Duty Senior at the office of the Toll
Bridge Duty Senior at the District 4 Office, 111 Grand Avenue, Oakland, CA 94612, cmail:
duty_senior_tollbridge_district04@dot.ca.gov, telephone (510) 286-5549.

Attention is directed to "Sound Control Requirements." and "Cost Reduction Incentive Proposals For Pile Driving
Template,"” of these special provisions regarding pile driving.

Attention is directed to "Strong Motion Detection System," and "Pile Corrosion Monitoring System," of these special
provisions regarding equipment to be installed in piling.

Attention is directed to "Order of Work" and "Relations with United States Coast Guard" of these special provisions
regarding redriving of existing test piles and certification procedures for welding,
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The requirements in Section 49-1.03, "Determination of Length," of the Standard Specifications shall not apply.

Driven piling shall be installed and shall be of such length as required to obtain the specified pile tip elevation and to
extend in to the pile cap, as shown on the plans.

All piles shall be clearly marked along their entire length in increments of 250 mm with more prominent markings every
meter. Marking shall be made by white paint lines 50 mm wide. Markings shall be accurately placed on the pile with a tape
measure that is at least 30 meters in length such that the intended measurement is true at the bottom of the marking.
Markings shall be visible from all directions and shall indicate cumulative length from the pile toe.

Pile installation procedures shall consider the presence of soft soils that allow piles to penetrate significant distances
under self-weight and the weight of the hammer, dense soils that result in hard driving, soils that gain strength during delays
in driving, wind and wave excitation, pile batter, and tidal flow fluctuation.

DRIVING EQUIPMENT
Pile hammer energy input to the pile will be verified by the Engineer using dynamic monitoring.

Primary Hammer

The primary hammer shall be defined as a hydraulic impact hammer with a minimum manufacturer's rated energy of
1700 kJ. The Contractor shall maintain the primary hammer at the site and it shall be fully operational at all times during pile
driving operations.

Secondary Hammer(s)

At the option of the Contractor (except for Piers E3 through ES), secondary impact hammers with a minimum
manufacturer's rated energy of less than 1700 kJ may be used to install driven piling. Secondary impact hammers shall have
a minimum manufacturer's rated energy of not less than 500 kJ for hydraulic hammers and not less than 750 kJ for air
hammers. Said hammers shall have a penetration rate of not less than 3 mm per blow for continuous driving.

Secondary impact hammers shall have the capacity to operate with a minimum of 20 blows per minute at full stroke.
Prototype impact hammers of a type still under development will not be permitted.

Diesel and steam impact hammers shall not be used to install driven piling.

Secondary hammers shall not be used to install driven piling at piers E3 to ES5 below pile tip elevation 50 meters
NGVD.

If piles do not meet the requirements of Pile Penetration Acceptance, as defined in this section, the Contractor shall
replace the secondary hammer with the approved primary hammer and continue driving within 48 hours.

Jetting and drilling in conformance with Section 49-1.05, "Driving Equipment.” of the Standard Specifications shall not
be used.

At the option of the Contractor, vibratory hammers may be used to install piling to no deeper than pile tip elevation —
35 meters NGVD.

PILE DRIVING TEMPLATE AND PILE HANDLING SUBMITTAL

The Contractor shall provide a pile driving template to maintain piling support and alignment during pile installation.
Prior to installing driven piling, the Contractor shall submit to the Engineer for approval in accordance with the provisions in
"Working Drawings," of these special provisions, working drawings for the pile driving template and pile handling
procedures.

The Contractor shall allow the Engineer 50 working days after complete drawings and all supporting calculations are
submitted for review of the pile driving template working drawings.

Pile handling shall conform to the recommendations in APT RP2A "Recommended Practice for Planning, Designing, and
Constructing Fixed Offshore Platforms."

Working drawings for the pile driving template and pile handling procedures shall include the following:

A. Details for installation and removal of the template.

B. Locations for use, if there is more than one template.

C. Details and equipment used for handling of pile including the use of temporary lifting or handling attachments and
supporting brackets.
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Details and methods for cutting the pile at the specified cut-off elevation and removing the pile head.

A list of all tasks required to install the piles and a written procedure for performing the work.

Details and equipment associated with the pile driving template including cranes and crane vessels, mooring systems
and anchor patterns, transport barges, pile supports and fastenings.

mmo

Working drawings for the pile driving template and pile handling procedures shall be supplemented by calculations, and
the calculations shall include the following:

A. Details and calculations demonstrating how the pile installation system will provide and maintain the specified axial
and radial alignment of the pile, including pile batter, to within an angle of 1 in 100.

B. Details and calculations demonstrating adequate support and stability for the pile with the full operating weight and
dynamic loading of the proposed hammer at the top of the pile.

C. Provisions to provide stability and maintain alignment during placement of the piles and in wind, wave and current
conditions.

D. Provisions to prevent the pile from running under its own weight and the weight of the hammer, including, at a
minimum, provisions to prevent the pile from penetrating below the top of the pile driving template or below water
level.

E. Provisions for providing adequate work space for pile welding, cutting and inspection.

F. Provisions for ensuring the specified pile straightness, alignment, and support to prevent relative movement during
field welding and to ensure that welding tolerances are met.

G. Method and equipment for monitoring pile alignment.

H. Calculation of pile stresses and deflections resulting from handling operations.

The pile driving template shall be removed after the instailation of the piling. The pile driving template support piling
shall be removed to at least 300 mm below original mudline. Procedures for installation and removal of the template and
piles shall be included in the working drawing submittal.

DRIVING PILES

Pile heads to receive the hammer shall be square and smooth. The pile head face shall be perpendicular to the
longitudinal axis of the pile. The maximum allowable deviation of any point on the pile head surface from a true
perpendicular plane shall be 6 mm. Local deviations from a plane of best fit that are greater than 3 mm shall be ground
smooth.

After driving, pile horizontal location, as measured at the centerline of the pile section, shall be within a radial distance
of 150 mm, as measured at the cut-off elevation, from the location shown on the plans. Pile batter shall not deviate at a rate
of more than 1 in 100 from the theoretical batter and the lateral alignment shown on the plans.

The Contractor shall survey each pile and record the top of pile location both vertically and horizontally and shall
determine the pile's variance from the true line and design batter slope. Such variance shall be measured in two planes
normal to each other. The top of pile location shall be surveyed immediately after each pile section is driven complete in
place and also before a spliced pile section is driven. A second survey shall be carried out after all piles have been cut to
their final elevations.

Pile surveying shall conform to "Construction Surveying," of these special provisions. All pile surveying data shall be
submitted in writing to the Engineer at the completion of pile driving operations for a given work day.

A given pile that is driven to specified penetration and that fails to meet the alignment tolerances specified in this section
will be rejected and replaced prior to driving further piles. Alternative cotrective measures, if any, are subject to the prior
approval of the Engineer and the cost of alternative measures shall be considered the sole responsibility of the Contractor.

Within 10 working days after the pile has been rejected, and prior to driving other piling, the Contractor shall revise his
pile driving template. The Contractor shall submit to the Engineer for approval a plan for revised pile installation methods
and this plan shall conform to the provisions in "Working Drawings," of these special provisions.

Revised pile template plans and pile handling shall also include the following:

A. A step by step description of the work to be performed, including revising pile driving template drawings and
handling procedures as necessary.
B. A list of affected details and plan sheets.

The Engineer will notify the Contractor in writing when a complete plan has been received. The Contractor shall allow
the Engineer 15 working days to review the revised pile installation plan after a complete submittal has been received.

---------- End of Page 117 in the original Special Provisions ----------
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REDRIVING EXISTING TEST PILES

At the locations shown on the plans, the Contractor shall redrive the three steel shell test piles previously installed on
Contract No. 04-012084 as specified in "Order of Work," of these special provisions.

Redriving shall consist of using the primary hammer operating at its rated energy to advance the pile 250 mm or 670
blows, whichever occurs first.

Prior to redriving the existing test piles, the Contractor shall remove the navigation lighting assemblies and cover plates
in accordance with "Existing Highway Facilities" of these special provisions. After redriving the piles, navigation lighting
assemblies and cover plates shall be reattached to the piles and made fully operational.

PILE DRIVING REFUSAL

The requirements in Section 49-1.08, "Bearing Value and Penetration,” of the Standard Specifications shall not apply.
Pile driving refusal shall be defined as the time when pile driving resistance, using the primary hammer operating at full
rated energy according to the manufacturer's specifications meets one of the following conditions:

A. Anaverage of 250 blows per 250 mm over a penetration of 1500 mm; or
B. 670 blows for 250 mm of penetration

If pile driving is interrupted for more than one hour, the above definition of refusal shall not apply until the pile has been
driven 250 mm. During restart, or at any time, 670 blows in 125 mm shall be taken as pile driving refusal.

PILE DRIVING LOW RESISTANCE

If extremely low resistance to driving is experienced when driving within one meter of the specified pile tip elevation,
the Engineer may modify the pile details shown on the plans,

When the Engineer directs the Contractor to modify the pile details shown on the plans, said work will be paid for as
extra work as provided in Section 4-1.03D, "Extra Work," of the Standard Specifications.

PILE PENETRATION ACCEPTANCE

The requirements in Section 49-1.08 "Bearing Value and Penetration," of the Standard Specifications shall not apply.
Pile penetration acceptance shall be based on the following criteria:

A. Piles driven to the specified pile tip.
B. Piles that encounter refusal from continuous driving within 10 meters of the specified pile tip elevation for Piers E3,
E4, and E5, and within 5 meters of the specified pile tip elevation for the remaining piers, will be accepted.

I. Unless otherwise directed by the Engineer, piles shall be driven continuously throughout the final 10 meters
above the specified pile tip elevation for Piers E3, E4, and ES, and throughout the final 5 meters above the
specified pile tip elevation for the remaining piers. If driving refusal is encountered as a result of delays in pile
driving occuring within these zones, the Contractor shall be responsible for soil plug removal down to an
elevation not less than 7 meters above the specified pile tip elevation, splicing the pile (including all weld NDT)
and any other measures necessary to advance the pile to the specified pile tip elevation shown on the plans.

C. For piles that encounter driving refusal at an elevation more than 10 meters above the specified pile tip elevation for
Piers E3, E4, and ES5, and at an elevation more than 5 meters of the specified pile tip elevation for the remaining
piers, the Contractor shall remove the soil plug and continue driving the piles to the specified pile tip elevation. The
Contractor's equipment and procedures shall be adequate to complete soil plug removal and resume driving within
48 hours. Soil plug removal shall not extend below an elevation that is 7 meters above the pile toe at the time of
refusal.

D. Within 10 meters above the specified pile tip elevation for Piers E3, B4, and E5, and within 5 meters above the
specified pile tip elevation for the remaining piers, if piles develop toe stresses in excess of 85 percent of the
specified yield strength of the steel shell for Piers E3 through ES5, or pile stresses in excess of 90 percent of the
specified yield strength of the steel shell, as determined by the Engineer, pile driving shall be terminated and the pile
will be accepted.

E. For piles that develop excessive driving stresses, as noted above, at an elevation more than 10 meters above the
specified pile tip elevation for Piers E3, E4, and E3, and at an elevation more than 5 meters above the specified pile
tip elevation for the remaining piers, the Contractor shall reduce the pile hammer stroke and continue driving the
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pile to the specified pile tip elevation. When pile driving stresses are excessive and hammer stroke cannot be
reduced without encountering refusal, the Contractor shall remove the soil plug and continue driving the piles to the

specified pile tip elevation. Soil plug removal shall not extend below an elevation that is 7 meters above the pile toe
at the time of refusal.

F. The Contractor shall provide a pile driving log at the completion of driving each pile or pile section. Upon
completion of pile driving for a given pile, the Contractor shall allow the Engineer 48 hours to review the pile
driving records. The Contractor shall not cut the top of the pile until the Engineer's review period is complete.

DRIVING SYSTEM SUBMITTAL

Prior to installing driven piling at any given pier, the Contractor shall provide a driving system submittal for driving at
that pier, including driveability analysis, in conformance with the provisions in "Working Drawings," of these special
provisions. A submittal shall be made for each eastbound and westbound pier. Technical data for all proposed driving
systems (1.c., each hammer that may be brought onto the site) shall be included in the submittal.

The driving system submittal shall contain an analysis showing that the proposed driving systems will install piling to
the specified pile tip elevation without soil plug removal and without overstressing the pile. Submittals shall include the
following:

A. Complete description of soil parameters used, including soil quake and damping coefficients, skin friction
distribution, percentage shaft resistance, and total soil resistance to driving.

B. List of all hammer operation parameters assumed in the analysis, including manufacturer's rated energy, fuel
settings, stroke limitations, and hammer cfficiency.

C. Driveability studies that are based on a wave equation analysis using a computer program that has been approved by
the Engineer. Driveability studies shall model the Contractor's proposed driving systems, including the hammers,
capblocks, pile cushions, and followers. The analyses shall consider a range of total soil resistance to driving and
associated percentage shaft resistance for plugged and unplugged cases. The range of soil resistance to driving and
percentage shaft resistance shall be determined for site conditions ranging from 10 meters above to 5 meters below
the specified tip elevation shown on the plans. Separate analyses shall be completed at elevations above the
specified pile tip elevations where difficult driving or pile splices are anticipated.

Driveability analysis results shall include plots of the following:

1. Maximum pile head and pile toe compressive stress versus blows per 250 mm.
2.. Soils resistance to driving versus blows per 250 mm.

D. Details of equipment and procedures for removing the soil plug after successful pile driving and as a contingency in
the case of driving refusal above an acceptable tip elevation.

E. Copies of all test results from any previous pile load tests, dynamic monitoring, and all driving records used in the

analyses.

Completed "Pile and Driving Data Form," which is shown in these special provisions.

Estimated range of expected pile penetration due to self-weight and the weight of the hammer.

Written procedures for the pile driving and a pile installation schedule, including at a minimum the first and last pile

at each footing.

o

The driving system submittal shall include the attached "Pile and Driving Data Form" completed for each hammer and
driving system. The Contractor shall allow the Engineer 25 working days to review a driving system submittal,

The Contractor shall use the driving system and installation methods described in the approved driving system submittal
for each pier location. Any change in hammers from those submitted and approved by the Engineer shall also meet the
requirements for driving system submittals. Revised and new driving system submittals shall be approved by the Engineer
prior to using corresponding driving systems on production piling. The Contractor shall allow the Engineer 25 working days
to review each revised and each new driving system submittal after a complete set has been received, as determined by the
Engineer.

Approval of pile driving equipment shall not relieve the Contractor of his responsibility to drive piling free of damage to
the specified penetration.
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CALIFORNIA DEPARTMENT OF TRANSPORTATION
OFFICE OF TRANSPORTATION LABORATORY

PILE AND DRIVING DATA FORM

Structure Name : Contract No.:
Project:
Structure No.: Pile Driving Contractor or Subcontractor
Dist./Co./Rte./P.M.:
(Pile Driven By)
Manufacturer: Model: -
Type: Serial No.:
Rated Energy: at Length of Stroke
Ram Hammer
Modifications:
"
N

[ Anvil ]

CapblOCk Material:
(Hammer Thickness: mm Area: mm?

Cushion) Modulu§ of Elastic%ty - E: MPa
Coefficient of Restitution - e:

Helmet

Pile Ca Bonnet N
P Anvil Block | M2 ke

Drivehead

Material:

[: Pile Thickness; mm  Area: mm?
Cushion  Modulus of Elasticity - E: MPa

Coefficient of Restitution - e:

Pile Type:
Length (In Leads): m
kg/m.: Taper:
Pile Wall Thickness: mm
Cross Sectional Area: mm’
Design Pile Capacity: kN
Description of Splice:

Tip Treatment Description:

DISTRIBUTE one copy Note: If mandrel is used to drive the pile, attach separate

Transtab, OSF manufacturer's detail sheet(s) including mass (kg) and
Foundation Testing & dimensions.

Instrumentation

Translab, OSF Submitted By: Date:

Structures Foundations

Phone No.:

D Resident Engineer
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DYNAMIC MONITORING

Unless otherwise directed by the Engineer, the last 18 meters for each production pile, and each existing test pile will be
monitored during driving (or redriving) for dynamic response to the driving equipment. Monitoring will be done by State
forces using State-furnished dynamic pile analyzer monitoring instruments.

Monitoring attachments shall be fastened to the piles using the tapped holes shown on the plans. Each pile at piers E6 to
E16 will be fitted with one set of attachments located on opposite sides of the pile. Each pile at piers E3 to E3 will be fitted
with two such sets of attachments,

If the Contractor's driving system is such that monitoring instruments will be underwater, the Contractor shall notify the
Engineer, in writing, at least 50 working days prior to commencement of driving operations.

The Contractor shall provide electric power (120-volt, 60 cycles stable power) for the State's monitoring equipment,
access to the piles including a working platform, and shelter for State monitoring personnel and equipment.

Piles to be dynamically monitored shall be made available to State forces at least 8 hours prior to lifting. The pile shall
be positioned so that State forces have safe access to the top 18 meters of the pile length for the installation of anchorages and
control marks for monitoring. The Contractor shall rotate the piles on the blocks as directed by the Engineer.

Piles to be dynamically monitored shall be prepared and driven in accordance with the following:

A. The Engineer will determine if the Contractor's handling operations during lifting of the pile segment to be
monitored are such that pile monitoring instrumentation can be bolted to the pile prior to lifting without damage to
the instruments, If the Engineer determines that instruments cannot be mounted prior to lifting of the pile,
operations shall be suspended for approximately 30 minutes before hammer placement. During this time the
Contractor shall attach monitoring equipment onto the pile.

B. Prior to resuming driving operations, the Contractor shall connect electrical cables to the instrument package as
approved by the Engineer.

C. Driving operations shall resume as directed by the Engincer. The Contractor's driving equipment shall provide
sufficient clearances for monitoring instruments such that piles can be driven to the specified pile tip elevation
without damage to the monitoring instruments.

Within 4 hours of completion of driving operations, the Contractor shall remove the cables and instrument package from
the pile and deliver them to the Engineer. If monitoring instruments are underwater at the end of driving, the Contractor shall
provide a diver and shall retrieve the cables and instruments.

The Contractor shall be responsible for damage to the State's cables and instruments caused by the Contractor's
operations, and shall replace damaged cables or instruments in kind.

OPEN ENDED CAST-IN-STEEL-SHELL CONCRETE PILING

General

Cast-in-steel-shell concrete piling shall consist of open ended steel shells driven to the specified penetration and filled
with reinforced cast-in-place concrete and shall conform to the provisions in Section 49-4, "Cast-in-Place Concrete Piles," of
the Standard Specifications and these special provisions.

Attention is directed to "Steel Pipe Piling" of these special provisions.

In addition to driving, drilling or jetting within open ended steel shells to remove the soil plug may be necessary to
obtain the specified penetration. The diameter of driiled holes shall be less than the clear inside diameter of the piling,
including the shear rings. Jetting methods and procedures shall demonstrate that soil plug removal can be done at a predicted
rate and in a controlled manner. Equipment or methods used for drilling or jetting shall not cause quick soil conditions,
scouring, or caving of the hole and shall not damage the internal shear rings. If soil plug removal operations extend below
the limit of the seal course concrete, as shown on the plans, the Contractor shall fill the void created by drilling or jetting with
additional seal course concrete. Drilling or jetting shall not disturb the soil plug within 7 meters of the pile toe at any time
during pile installation.

Concrete

At the Contractor's option, the Contractor may use either the 12.5-mm maximum combined aggregate grading or the
9.5-mm maximum combined aggregate grading. The grading requirements for the 12.5-mm maximum coarse aggregate and
the 9.5-mm maximum coarse aggregate are shown in the following table:
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Percentage Passing
Primary Aggregate Nominal Size

125 mmx 4.75 mm 9.5 mmx 2.36 mm
Sieve Sizes Operating Range | Contract Compliance | Operating Range | Contract Compliance
19 mm 100 100
12.5 mm 82 - 100 80 - 100 100
9.5 mm X+15 X 22 X+ 15 X+20
4.75 mm 0-15 0-18 0-25 0-28
2.36 mm 0-6 0-7 0-6 0-7

In the table above, the symbol X is the gradation which the Contractor proposes to furnish for the 9.5-mm sieve size.
The gradation proposed by the Contractor for the 12.5-mm x 4.75-mum primary aggregate or for the 9.5-mm x 2.36-mm
primary aggregate shall be within the following percentage passing limits:

Limits of Proposed Gradation
40 - 78
50-85

Primary Aggregate Nominal Size | Sieve Sizes
125 mm x4.75 mm

95mmx 2.36 mm

9.5 mm
9.5 mm

The combined aggregate grading for the 12.5-mm x 4.75-mm primary aggregate nominal size or for the 9.5-mm x

2.36-mm primary aggregate nominal size shall be within the following limits:

Grading Limits of Combined Aggregate
Percentage Passing
Sieve Sizes 12.5-mm Max. 9.5-mm Max.

19 mm 100 100
12.5 mm 90 - 100 90 - 100
9.5 mm 55-86 55-86
4.75 mm 45 - 63 45-63
2.36 mm 35-49 35-49
.18 mm 25-37 25-37
600 pm 15-25 15-25
300 pm 5-15 5-15
150 pm 1-8 1-8

75 um 0-4 0-4

The steel shells shall be installed open ended and shall have internal shear rings, as shown on the plans.

Steel Shells

The Contractor's attention is directed to "Steel Pipe Piling," of these special provisions.
Studs shall conform to "Steel Structures" of these special provisions.

Reinforcement

Reinforcement shall conform to the provisions in "Reinforcement,” of these special provisions. Welded headed bar
reinforcement shall conform to the provisions in "Welded Headed Bar Reinforcement,” of these special provisions.

Construction

The Contractor shall submit to the Engineer for approval, a cleanout and inspection plan for open ended cast-in-steel-
shell concrete piling. Care shall be taken during cleaning out of open ended steel shells to prevent disturbing the foundation
material surrounding the pile and damaging the interior shear rings. The pile soil plug, as shown on the plans, shall not be
cleaned out. Equipment or methods used for cleaning out steel shells shall not cause quick soil conditions or cause scouring
or caving around or below the piles. The shell at the bottom of the concrete fill elevation shall be sealed in conformance with
the provisions in Section 51-1.10, "Concrete Deposited Under Water," of the Standard Specifications. The sealed shell shall
then be dewatered and cleaned out as specified herein. The Contractor shall maintain a hydrostatic head that is equal to the
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sea level on the soil plug until the seal course has been placed and allowed to cure for a period of time to be agreed by the
Engineer.

Open ended steel shells shall be free of any soil, rock or other material deleterious to the bond between concrete and steel
prior to placing reinforcement and concrete. Interior surfaces of open ended steel shells and shear rings shall be 100% clean.

Verification of pile cleanout shall be demonstrated by a video camera capable of inspecting any location within the steel
shell. At the option of the Engineer, verification of pile cleanout shall be by either real-time viewing of the inspection by the
Engineer or by the Engineer viewing a recorded inspection of mutually agreed sections of the pile. Recordings shall indicate
the azimuth and depth of the camera.

Drilling fluid, except for water, shall not be used inside the pile during the cleanout process.

The Contractor shall allow the Engineer 15 working days for review of the cleanout and inspection plan.

Reinforcement shall be placed and secured symmetrically about the axis of the pile and shall be securely blocked to clear
the sides of the steel shell and the shear rings, and blocked or suspended to clear the top of the seal course.

Concrete fill for cast-in-place concrete piles shall be placed continuously. No construction joints will be permitted.

Concrete fill for cast-in-place piles shall be placed by use of a tremie tube or tubes, each of which are at least 250 mm in
diameter. A hopper shall be attached to the tremie tube(s). Concrete pumps may be used to deliver concrete to a hopper that
feeds to the tremie tube(s). Pumping concrete directly down the tremie pipe will not be permitted. Internal bracing for the
steel reinforcing cage shall accommodate the delivery tube system.

Delivery tubes shall be capped with a watertight cap, or plugged with a good quality, tight fitting, moving plug. The cap
or plug shall be designed to release as the tube is charged with concrete. The tremie tube shall extend to the bottom of the
hole before charging the tube with concrete.

STEEL PIPE PILING

General

Steel pipe piling shall consist of steel shells for open ended cast-in-steel-shell concrete piling. Steel pipe piling shall
conform to the provisions in Section 49-5, "Steel Piles," of the Standard Specifications and these special provisions.

Attention is directed to "Welding" of these special provisions regarding welding of steel pipe. Unless otherwise
specified, welding of any work performed in conformance with the provisions in Section 49, "Piling," of the Standard
Specifications, shall be in conformance with the requirements in AWS DI.1.

Wherever reference is made to the following American Petroleum Institute (API) specifications in the Standard
Specifications, on the project plans, or in these special provisions, the year of adoption for these specifications shall be as
follows:

API Codes Year of Adoption
API SPEC 2B 1996

All requirements of the codes listed above shall apply unless specified otherwise in the Standard Specifications, on the
plans or in these special provisions.

Handling devices may be attached to steel pipe piling. Welds attaching these devices shall be aligned parallel to the
horizontal axis of the pile and shall conform to the requirements of field welding specified herein. All handling devices shall
be removed from the permanent piling when no longer needed. All remaining welds shall be ground flush. Prior to making
attachments, the Contractor shall submit a plan to the Engineer that includes the locations, handling and fitting device details,
connection details, welding and removal procedures. Attachments shall not be made to the steel pipe piling until the plan is
approved in writing by the Engineer. The Engineer shall have 5 working days to review the plan. Should the Engineer fail to
complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is
delayed or interfered with by reason of the delay in reviewing the plan, the delay will be considered a right of way delay as
specified in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

For steel pipe piling, including any bar reinforcement in the piling, the time to be allowed for the Engineer to review the
"Welding Report," specified in "Welding" of these special provisions, and respond in writing after all the required items have
been received, shall be as follows:
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Type of Welding Review Time
Offshore field welding 24 hours
Bar reinforcement in 48 hours
piling
All other pile welding S working days

Offshore field welding is defined as steel pipe pile splice welds made after stabbing the pile. No field welded steel pipe
piling shall be installed, and no reinforcement in the piling shall be encased in concrete until the Engineer has approved the

above requirements in writing. Should the Engineer fail to complete the review and provide notification within this time
allowance, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by
reason of the delay in notification, the delay will be considered a right of way delay in conformance with the provisions in
Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

At the Contractor's option, a steel pipe pile may be re-tapped to prevent pile set-up; however, the field welded splice
shall remain at least one meter above the work platform until that splice is approved in writing by the Engineer.

The Contractor shall provide durable enclosures at field splice locations to allow welding during inclement weather
conditions in accordance with the requirements in "Welding," of these special provisions.

Fabricated Steel Pipe

Fabricated steel pipe is defined as pipe produced at a permanent facility where a variety of steel fabrication including roll
forming and welding steel plate into pipe is performed, where this pipe is at least 19 mm in wall thickness, where this pipe is
produced in conformance with AP1 SPEC 2B, and where this fabrication can be done on a daily basis. Fabricated steel pipe
is a specifically engineered product. (i.e., Fabricated steel pipe is engineered for a specific project.)

Fabricated steel pipe used for steel pipe piling shall conform to API 2B and the following requirements:

A. An APT site license and API monogram are not required.

B. Weld filler metal shall conform to the requirements in AWS D1.5 for the welding of ASTM Designation: A 709,
Grade 50 steel, except that the qualification, pretest, and verification test requirements need not be conducted if
certified test reports are provided for the consumables to be used.

C. Steel pipe piles and shear rings shall be fabricated from plate conforming to the requirements in ASTM A709, Grade
50. Steel pipe piles shall be fabricated in accordance with API Specification 2B.

D. The sulfur content of steel pipe piles shall not exceed 0.05 percent, except where through-thickness is designated on
the plans. Where through-thickness is designated on the plans, steel shall conform to the low sulfur and 20%
reduction of area requirements in AWS D1.5, Section 12.4.4.1.

E. The acceptance criteria for visual inspection of pile welds shall be AWS D1.1 criteria for statically loaded structures,
except within the "Plastic Hinge Zone" designated on the plans, where the criteria for cyclically loaded structures
subject to tensile stress shall apply.

F. The thickness transition between the pile sections with different wall thickness shall be no steeper than 1:3.

Field Welding

Field welding of steel pipe piling is defined as welding performed after the certificate of compliance has been furnished
by the fabricator and shall conform to the following requirements:

A. Prior to positioning any 2 sections of steel pipe to be spliced by field welding, the Contractor shall minimize the
offsets of the pipe ends to be joined .

B. Welds made in the flat position or vertical position (where the longitudinal pipe axis is horizontal) shall be single-
vee or double-vee groove welds. Welds made in the horizontal position (where the longitudinal pipe axis is vertical,
or near vertical) shall be single-bevel welds. Joint fit-ups shall conform to the requirements in AWS D1.1 and these
special provisions.

C. The minimum thickness of the backing ring shall be 6 mm, and the ring shall be continuous. Splices in the backing
ring shall be made by complete penetration welds. Radiographic or ultrasonic testing in conformance with the
requirements in AWS D1.1, Section 6, shall be used on one out of each 10 splice welds to assure soundness of
backing ring splices prior to final insertion into a pipe end. Attachment of backing rings to pipe ends shall be done
using a continuous fillet weld on the inside of the pile. After fitting to the second pipe, tack welding shall be done in
the root area of the weld splice or to spacers. Minimum size and length of tack welds shall be as defined by
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AWS D1.1, Section 2.4.6. The gap between the backing ring and the steel pipe piling wall shall be no greater than
2 mm, except as follows:

1. Gaps greater than 2 mm, but not exceeding 6 mm may be seal welded using E7018 SMAW.

2. Gaps exceeding 6 mm shall be repaired by welding using E7018 SMAW, the weld groove shall be ground to
provide the intended groove shape, and the area shall be inspected using magnetic particle testing prior to
starting the groove weld.

Locations where fit-up gaps exceed 2 mm shall be marked so that they can be referenced during NDT. Backing
rings shall have a minimum width of 3 times the thickness of the steel pipe piling to be welded so that the ring will
not interfere with the interpretation of the NDT.

For steel pipe with an outside diameter greater than 1.1 m, and with a wall thickness greater than 25.4 mm, the weld
groove root opening tolerance may be increased to a maximum of S mm over the specified tolerance.

Weld filler metal shall conform to the requirements in AWS D1.5, Table 4.1 or 4.2, for the welding of ASTM
Designation: A 709, Grade 50 steel, and shall be designated H4 or H8 by the manufacturer.

Prequalified welding procedures will not be permitted for pile splices. All field welding procedures shall be
qualified by testing in conformance with the requirements in AWS D1.1 and these special provisions. Using the
qualified WPS, a minimum of two additional weld mock-ups shall be required to qualify offshore field welding, and
both shall use the State-Furnished pipe pile sections to simulate the field girth weld. All mock-up welding shall be
performed outside in the enclosure that will be used during offshore installation. Both welds shall be made in the
near horizontal position with the joint tending towards the overhead position to the maximum angle anticipated by
pile batter. Each weld need not exceed 1 m in length, and all passes shall be stopped and restarted at the same
location in the middle of the weld. The first weld shall be prepared and welded using the proposed production weld
joint detail and welding parameters. The second weld shall simulate the most onerous combination of weld root
opening, root face and backing ring gap anticipated for field fit-up, as agreed with the Engineer. The out-of-
tolerance fit-up shall be repaired and accepted per these specifications before completing the weld. The completed
welds shall be examined by the ultrasonic testing (UT) procedure proposed for production joints, and any significant
indications shall be marked for sectioning to confirm the UT results prior to mechanical testing the weldment.
Qualification tests shall include all tests required by AWS D1.1, macroetch sections of the center stop-start location
and all areas marked during UT, and Charpy V-Notch tests at -18°C of the weld metal and heat affected zone. The
tests shall meet 27 Joules minimum average and 20 Joules minimum individual.

The welding filler materials (wire/electrode and flux, if used) shall be considered an essential variable for welding
procedure qualification. Any change in the filler material brand name or type shall require requalification of the
welding procedure.

GMAW shall not be used for field welding.

For field welding, including attaching backing rings and making repairs, the preheat and interpass temperature shall
be in conformance with AWS D1.1, Table 3.2, Category C; and the minimum preheat and interpass temperature
shall be 66°C, regardless of the pipe wall thickness or steel grade. In the event welding is interrupted, preheating to
66°C must occur before welding is resumed. For welds with required preheat temperatures greater than 66°C,
preheat temperatures shall be achieved and maintained using electric resistance heating bands for the entire length of
the weld. The heaters shall be controlled by attached thermocouples at spacings not exceeding 2 m. For these
welds, the minimum preheat temperature shall be maintained continuously from beginning to completion of the
entire weld, even if welding is interrupted.

Welds shall not be water quenched. Welds shall be allowed to cool unassisted.

Stray current corrosion of the structure shall be avoided during installation at the site. Welding machines shall be
placed on the structure being welded. Where this is not practical, the insulated welded power source output
"ground" lead shall be connected directly to the work at a location close to the weld being made and shall not be
permitted to touch the water. The minimum total cross sectional area of the return ground cable(s) shall be 645
circular mm per 1000 amperes per 30.5 m of cable. Grounding sufficiency shall be periodically monitored by
simultaneously measuring the potential of the structure being welded and that holding the welding machines using a
standard calomel electrode (SCE), Ag-AgCl or other reference electrode approved by the Engineer. A change in
potential reading of 10% or more shall indicate insufficient grounding.

NONDESTRUCTIVE TESTING FOR STEEL PIPE PILING
Steel pipe piling shall receive nondestructive testing (NDT) in conformance with these special provisions.
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Nondestructive Testing of Welds made at a Fabrication Facility

Twenty-five percent of each longitudinal and 100 percent of each circumferential weld made shall receive NDT by either
radiographic, radioscopic, real time imaging systems or ultrasonic methods that are in conformance with the requirements in
AWS D1.1. The acceptance and repair criteria shall conform to the requirements in AWS D1.1, Section 6, for statically
loaded structures under tensile stress, except within the "Plastic Hinge Zone" designated on the plans, where the criteria for
cyclically loaded nontubular connections subject to tensile stress shall apply. If repairs are required in a portion of a weld not
100 percent examined by NDT, additional NDT of the same type shall be performed. The additional NDT shall be made on
both sides of the repair for a length equal to 10% of the length of the pipe outside circumference. After the additional NDT is
performed, and if more repairs are required, then the entire splice weld shall receive NDT.

Nondestructive Testing of Field Welds

Prior to performing ultrasonic NDT on field welds, the Contractor's welding inspection personnel shall have passed
Caltrans' Ultrasonic Test. Field welding is defined as welding performed after the Certificate of Compliance has been

furnished to the Engineer by the fabricator or manufacture for said materials. Information regarding the Caltrans Ultrasonic
(titled "Notification of California Department of Transportation Qualification Requirement for Ultrasonic Testing Personnel)
is included in the "Information Handout," available to the Contractor as provided for in Section 2-1.03, "Examination of
Plans, Specifications, Contract and Site of Work," of the Standard Specifications. This test includes both written and
practical examinations.

Splices made by field welding steel pipe piling shall receive NDT as follows:

UT shall be used for each field weld, including splices that are made onto a portion of the steel pipe piling that has been
installed and any repair made to a splice weld. UT shall be performed over the full length of weld. In addition, Magnetic
Particle testing (MT) shall be used for 100% of the root pass of all field welds unless otherwise directed by the Engineer.
The acceptance criteria shall conform to the requirements in AWS D1.1, Section 6, for statically loaded nontubular
connections subject to tensile stress. UT shall be performed in accordance with a written procedure that shall be reviewed by
the Engineer before use. The UT procedure shall address the unambiguous interpretation of indications from the weld root
and backing and shall describe the treatment of root fit-up repairs. The procedure shall define all measurements and/or
marking that may be required prior to the start of welding. This procedure shall be demonstrated during weld mock-up
qualification to verify its effectiveness in differentiating root and repair conditions.

MEASUREMENT AND PAYMENT (PILING)

The first paragraph of Section 49-6.01, "Measurement," of the Standard Specifications shall not apply.

The length of furnish pile to be paid for shall be the total length of the pile, as shown on the plans, measured along the
centerline, from the specified pile tip of the pile to the plane of the pile cut-off. If the Contractor elects to furnish piling
longer than the piling shown on the plans, no adjustment will be made to the length of piling to be paid and payment will be
based on the length of pile shown on the plans.

Payment for cast-in-place concrete piling shall conform to the provisions in Section 49-6.02, "Payment,”" of the Standard
Specifications except that, when the diameter of cast-in-place concrete piling is shown on the plans as 600 mm or larger,
reinforcement in the piling will be paid for by the kilogram as bar reinforcing steel (bridge).

The sixth paragraph of Section 49-6.02, "Payment,” of the Standard Specifications shall not apply.

If steel shells are fabricated more than 480 airline kilometers from both Sacramento and Los Angeles, additional shop
inspection expenses will be sustained by the State. Whereas it is and will be impractical and extremely difficult to ascertain
and determine the actual increase in such expenses, it is agreed that payment to the Contractor for furnishing steel shells will
be reduced $17 per meter of length of steel shell.

The contract unit price paid for redrive existing 2.438 meter steel pipe pile shall include full compensation for furnishing
all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in redriving the existing steel shell
test piles, including removing and reattaching navigation lighting and cover plates, and cutting off and disposing of the piles
after redriving, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed
by the Engineer.

Full compensation for cleaning out the open ended steel shells prior to installing reinforcement and filling with concrete,
for disposing of materials removed from the inside of the pile, and for placing seal course concrete and dewatering the open
ended steel shells, as shown on the plans, as specified in these special provisions, and as directed by the Engineer, shall be
considered as included in the contract unit price paid for drive pile, and no additional compensation will be allowed therefor.
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Full compensation for soil plug removal to obtain the specified penetration, for disposing of this material, and for filling
the void created by soil plug removal with seal course concrete shall be considered as included in the contract unit price paid
for drive pile of the types shown in the Engineer's Estimate and no additional compensation will be allowed therefor.

Full compensation for conforming to the provisions in "Steel Pipe Piling" and "Nondestructive Testing" of these special
provisions shall be considered as included in the contract prices paid for the various items of work involved, and no
additional compensation will be allowed therefor.

Full compensation for providing access and working platforms for the Engineer, additional pile length necessary for
monitoring, dewatering during monitoring, and for installing and removing the instruments from the pile shall be considered
as included in the contract unit price paid for drive pile of the types shown in the Engineer's Estimate and no separate
payment will be made therefor.

Full compensation for providing access and working platforms for the Engineer, dewatering during monitoring, and for
installing and removing the instruments from the pile shall be considered as included in the contract unit price paid for
redrive existing 2.438 meter steel pipe pile and no separate payment will be made therefor.

Full compensation for driving system submittals shall be considered as included in the contract unit price paid for drive
pile of the types shown in the Engineer's Estimate and no additional compensation will be allowed therefor.

Full compensation for furnishing and installing welded studs shall be considered as included in the contract unit price
paid for drive pile of the types shown in the Engineer's Estimate and no additional compensation will be allowed therefor.

Full compensation for supply of electrical power for dynamic monitoring shall be considered as included in the contract
unit price paid for drive pile of the types shown in the Engineer's Estimate and no additional compensation will be allowed
therefor.

10-1.24A MARINE PILE DRIVING ENERGY ATTENUATOR

This work shall consist of designing, furnishing, installing, operating, monitoring, maintaining, and removing an air
bubble curtain system to attenuate underwater energy generated by driving 2.5 meter cast-in-steel shell concrete piling. For
purposes of this specification, pile installation refers to the all activities involved with driving a single pile; pile driving refers
to the time when the hammer is physically driving the pile.

Attention is directed to "Relations with United States Coast Guard," of these special provisions regarding navigation
requirements.

Attention is directed to "Order of Work," of these special provisions regarding redriving of existing test piles.

The approved attenuator system shall be operating prior to beginning pile driving at any given pile location, including
redriving of existing test piles. If the attenuator fails, as determined by the Engincer, pile driving shall immediately stop.
Piling driving at any given location shall not resume until the attenuator system at that location is again operating in
conformance with the requirements of this section, as determined by the Engineer.

The Contractor shall provide adequate means to prevent light from pile driving operations from shining directly into the
water. At least 15 minutes prior to and during pile driving operations, the Contractor shall not shine light directly into the
water in areas adjacent to piles being driven.

At the Contractor’s option, cofferdams that conform to the following requirements may be used as a marine pile driving
energy attenuator:

A. Cofferdams shall be continuous (no openings in the sides).

B. Cofferdams shall be made of concrete or steel members.

C. Cofferdams shall extend from Mean Higher High Water to at least 0.5 meters below the original mudline.
D. Cofferdams shall be dewatered prior to pile driving.

GENERAL

An air bubble curtain system is generally composed of an air compressor(s), supply lines to deliver the air, distribution
manifolds or headers, perforated aeration pipes, and a frame. The frame facilitates transport and placement of the system,
keeps the aeration pipes stable, and provides ballast to counteract the buoyancy of the aeration pipes in operation.

Air bubble curtain system shall conform to the following:

A, Air bubble system shall consist of multiple and concentric layers of perforated aeration pipes stacked vertically in
accordance with the following:
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6.10 PILE WALLTHICKNESS
6.10.1 General

The wall thickness of the pile may vary along its length
and may be controlled at a particular point by any one of sev-
eral loading conditions or requirements which are discussed
in the paragraphs below.

6.10.2 Allowable Pile Stresses

The allowable pile stresses should be the same as those
permitted by the AISC specification for a compact hot rolled
section, giving due consideration to Sections 3.1 and 3.3. A
rational analysis considering the restraints placed upon the
pile by the structure and the soil should be used to determine
the allowable stresses for the portion of the pile which is not
laterally restrained by the soil. General column buckling of
the portion of the pile below the mudline need not be consid-
ered unless the pile is believed to be laterally unsupported
because of extremely low soil shear strengths, large computed
lateral deflections, or for some other reason.

6.10.3 Design Pile Stresses

The pile wall thickness in the vicinity of the mudline, and
possibly at other points, is normally controlled by the com-
bined axial load and bending moment which results from the
design loading conditions for the platform. The moment
curve for the pile may be computed with soil reactions deter-
mined in accordance with Section 6.8 giving due consider-
ation to possible soil removal by scour. It may be assumed
that the axial load is removed from the pile by the soil at a
tate equal to the ultimate soil-pile adhesion divided by the
appropriate pile safety factor from 6.3.4. When lateral deflec-
tions associated with cyclic loads at or near the mudline are
relatively large (e.g., exceeding y. as defined in 6.8.3 for soft
clay), consideration should be given to reducing or neglecting
the soil-pile adhesion through this zone.

6.10.4 Stresses Due to Weight of Hammer During
Hammer Placement

Each pile or conductor section on which a pile hammer
(pile top drilling rig, etc.) will be placed should be checked
for stresses due to placing the equipment. These loads may be
the limiting factors in establishing maximum length of add-
on sections, This is particularly true in cases where piling will
be driven .or :drilled on a batter. The most frequent effects
include: static bending, axial loads, and arresting lateral loads
generated during initidl hammer placement.

-Experience indicates that reasonable protection from fail-
ure of the pile wall due to the above loads is provxded 1fthe
static stresses are-cdlculated as follows:

'PYRIGHT American Petroleum Institute

1. The pile projecting section should be considered as a
freestanding column with a minimum effective length fac-
tor K of 2.1 and a minimum Reduction Factor C,, of 1.0.

2. Bending moments and axial loads should be calculated
using the full weight of the pile hammer, cap, and leads
acting through the center of gravity of their combined
masses, and the weight of the pile add-on section with due
consideration to -pile batter eccentricities. The bending
moment so determined should not be less than that corre-
sponding to a load equal to 2 percent of the combined
weight of the hammer, cap, and leads applied at the pile
head and perpendicular to its centerline.

3. bAllowable stresses in the pile should be calculated in
accordance with Sections 3.2 and 3.3. The one third
increase in stress should not be allowed.

6.10.5 Stresses During Driving

Consideration should also be given to the stresses that
occur in the freestanding pile section during driving. The
sum of the stresses due to the impact of the hammer (the
dynamic stress) and the stresses due to axial load and bend-
ing (the static stresses) should not exceed the minimum
yield stress of the steel. A method of analysis based on
wave propagation theory should be used to determine the
dynamic stresses, (see 6.2.1). In general it may be assumed
that column buckling will not occur as a result of the
dynamic portion of the driving stresses. The dynamic
stresses should not exceed 80 to 90 .percent of yield
depending on specific circumstances such as the location of
the maximum stresses down the length. of pile, the number
of blows, previous experience with the pile-hammer combi-
nation and the confidence level in the analyses. Separate
considerations-apply when significant driving stresses may
be transmitted into the structure and damage to appurte-
nances must be avoided. The static stress during driving
may be taken to be the stress resulting from the weight of
the pile above the point of evaluation plus the pile hammer
components actually supported by the pile during the ham-
mer blows, including any bending stresses resulting there-
from. Allowable static stresses in the pile should be
calculated in accordance with Sections 3.2 and 3.3. The one
third increases in stress should not be allowed. The pile
hammers evaluated for use during driving should be noted
by the designer on the installation drawmgs or specifica-
tions. When using hydraulic hammers it is possible that the
driving energy nuay exceed, the rated energy and ﬂus should
be considered in the analyses Also the static stresses
induced by hydraulic hammers need to be computed with
special care due to the possible variations in driving config-

-urations, for example when driving vertical piles w1thout

lateral ‘restraint* and exposed to: envuonmental forces,
also'12:5.7(a). RS TUNRE T U T
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6.10.6 Minimum Wall Thickness

The D/t ratio of the entire length of a pile should be small
enough to preclude local buckling at stresses up to the yield
strength of the pile material. Consideration should be given to
the different loading situations occurring during the installa-
tion and the service life of a piling. For in-service conditions,
and for those installation situations where normal pile-driving
is anticipated or where piling installation will be by means
other than driving, the limitations of Section 3.2 should be
considered to be the minimum requirements. For piles that
are to be installed by driving where sustained hard driving
(250 blows per foot [820 blows per meter] with the largest
size hammer to be used) is anticipated, the minimum piling
wall thickness used should not be less than

D L
t = 0.254.10—0

Metric Formula (6.106-1)

t-—635+—1—0—6

where
wall thickness, in. (mm),
diameter, in. (mm).

t
D

il
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Minimum wall thickness for normally used pile sizes
should be as listed in the following table:

Minimum Pile Wall Thickness

Pile Diameter Nominal Wall Thickness, ¢
in.. mm in, . mm
24 610 Iy 13
30 762 %% 14
36 914 513 16
42 1067 LV 17
48 1219 34 19
60 1524 g
72 1829 1 25

84 2134 1Y

96 2438 ' 1Y, 31
108 2743 13 34
120 3048 ty 37

The preceding requirement for a lesser D/t ratio when hard
driving is expected may be relaxed when'it can be shown by
past expenence or by detailed analysxs that the pﬂe wxll notbe
damaged durmg ltS mstallauan

3

With pﬂes havmg thnckcned secuons at the mudhne, con-
sideration should be given to provxdmg an extra length of

6. 10.7 A Allowance for Underdrive and Overdrive ,
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heavy wall material in the vicinity of the mudline so the pile
will not be overstressed at this point if the design penetration
is not reached. The amount of underdrive allowance provided
in the design will depend on the degree of uncertainty regard-
ing the penetration that can be obtained. In some instances an
overdrive allowance should be provided in a similar manner
in the event an expected bearing stratum is not encountered at
the anticipated depth.

6.10.8 Driving Shoe

The purpose of driving shoes is to assist piles to penetrate
through hard layers or to reduce driving resistances allowing
greater penetrations to be achieved than would otherwise be
the case. Different design considerations apply for each use.
If an internal driving shoe is provided to drive through a hard
layer it should be designed to ensure that unacceptably high
driving stresses do not occur at and above the transition point
between the normal and the thickened section at the pile tip.
Also it should be checked that the shoe does not reduce the
end bearing capacity of the soil plug below the value
assumed in the design. External shoes are not normally used
as they tend to reduce the skin friction along the length of
pile above them.

6.10.9 Driving Head

Any driving head at the top of the pile should be designed
in association with the installation contractor to ensure that it
is fully compatible with the pmposed mstallaUM procedures
and eqmpmenL ‘

6.11 LENGTH OF PILE SECTIONS

TIn selecting pile section lengths oonsxderauon should be
given to: 1) the capability of the lift equipment to raise, lower
and stab the sections; 2) the capability of the lift equipment to
place the pile driving hammer on the sections to be driven; 3)
the possibility of a large amount of downward pile movement
immediately following the penetration of a jacket leg closure;
4) stresses developed in the pile section while lifting; 5) the
wall thickness and material properties at field. welds; 6)
avoiding interference with the planned concurrent driving of
neighboring piles; and 7) the type of soil in which the pile tip
is positioned during driving interruptions for field welding to
attach -additional sections. In-addition, static- and dynamic
stresses due to the hammer weight and operation should be
considered as discussed in 6.10.4 and 6.10.5. .

“‘Bach pile section on which.driving is required:should con-
tain a cutoff allowance to perinit the removal of material dam-
aged by the impact of the pile driving'hammer. The normal
allowance is 210.5 ft. (0.5:to 1.5 meters) per section. Where
possible-the ;cut ifor. the -removal .of  the: ‘cutoff -allowance
should be made at a conveniently-accessible elevation.:

s )%
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12.5.3 Lifting Methods

When lifting eyes are used to facilitate the handling of the
pile sections, the eyes should be designed, with due regard for
impact, for the stresses developed during the initial pick-up of
the section as well as those occurring during the stabbing of
the section. When lifting eyes or weld-on lugs are used to
support the initial pile sections from the top of the jacket, the
entire hanging weight should be considered to be supported
by a single eye or lug. The lifting eyes or support lugs should
be removed by torch cutting 1/4 inch (6.4 mm) from the pile
surface and grinding smooth. Care should be exercised to
ensure that any remaining protusion does not prevent driving
of the pile or cause damage to elements such as packers. If
burned holes are used in lieu of lifting eyes, they should com-
ply with the applicable requirements of this section and con-
sideration should be given to possible detrimental effect
during hard driving.

As an alternative to providing lifting eyes on the piles, pile
handling tools may be used, providing they are the proper
size and capacity for the piles being driven and the operating
conditions anticipated. These tools should be inspected prior
. to each use to ensure that they are in proper working condi-

tion. They should be used in strict accordance with the manu-
facturer’s instructions and/or recommendations. For
installations which require the use of pile followers, the fol-
lowers should be inspected prior to the first use and periodi-
.cally during the installation, depending on the severity of pile
driving. '

125.4 FieldWelds

The ‘add-on pile sections should be carefully aligned and
the bevel inspected to assure a full penetration weld can be
obtained before welding is initiated. It may be necessary to
open up the bevel or grinding or gouging. Welding should be
in accordance with Section 10 of this Recommend Practice.
Nondestructive inspection of the field welds, utilizing one or
more of the methods referenced in Section 13, should be per-
formed.

12.5.5 Obtaining Required Pile Penetration

The adequacy of the platform foundation depends upon
each pile being driven to or near its design penetration. The
driving of each pile should be carried to completion with as
little interruption as possible to minimize the increased driv-
ing resistance which often develops during delays. It is often
- mecessary to work one pile at a time during the driving of the
last one or two sections to minimize “setup” time. Workable
back-up hammers with leads should always be avallable,
especially when pile “setup” may be critical. . o

’I‘hefactthatapﬂe has met refusal does not assure that it is
capable of supportmg the des:gn load. Final blow count can-
not be cons1dexed as assurance of the adequacy of pllmg

‘PYRIGET American Petroleum Institute
cengad bv Information Handlina Bexrvices

Continued driving beyond the defined refusal may be justified
if it offers a reasonable chance of significantly improving the
capability of the foundation. In some instances when contin-
ved driving is not successful the capacity of a pile can be
improved utilizing methods such as those described in clause
6.2.1. Such methods should be approved by the design engi-
neer prior to implementation.

12.5.6 Driven Pile Refusal

The definition of pile refusal is primarily for contractual
purposes to define the point where pile driving with a particu-
lar hammer should be stopped and other methods instituted
(such as drilling, jetting, or using a large hammer) and to pre-
vent damage to the pile and hammer. The definition of refusal
should also be adapted to the individual soil characteristics
anticipated for the specific location. Refusal should be
defined for all hammer sizes to be used and is contingent
upon the hammer being operated at the pressure and rate rec-
ommended by the manufacturer.

The exact definition of refusal for a particular installation
should be defined in the installation contract. An example (to
be used only in the event that no other provisions are included
in the installation contract) of such a definition is:

Pile driving refusal with a properly operating hammer is
defined as the point where pile driving resistance exceeds
either 300 blows per foot (0.3 m) for five consecutive feet (1.5
m) or 800 blows per foot (0.3 m) of penetration (This defini-

_tion applies when.the weight of the pile does not exceed four

times the weight of the hammer ram If the pile weight exceeds
this, the above blow counts are increased proportionally, but
in no case shall they exceed 800 blows for six inches (152
mm) of penetration.)

If there has been a delay in pile driving operations for one
hour or longer, the refusal criteria stated above shall not
apply until the pile has been advanced at least one foot (0.3
m) following the resumption of pile driving. However, in no
case shall the blow count exceed 800 blows for six inches
(152 mm) of penetration.

In establishing the pile driving refusal criteria, the recom-
mendations of the pile hammer manufacturer should be con-
sidered.

12.5.7 Pile Hammers

12.5.7.a Use of Hydraulic Hammers

Hydraulic hammers tend to be more efficient than steam
hammers, so that the energy transferred to the pile for a given
rated energy may be greater. They can be used bothabove and
below water, to drive battered or vertical piles, through legs or
through sleeves and guides, or vertical piles through sleeves
alone. In calculating pile stresses, full account should be
taken of wave, current and wind foroes, both during driving
and durmg hammer stabbmg (whxch may be either above or
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below water). Further, while for steam hammers the weight of
the cage is generally held by crane, for hydraulic hammers
the whole weight of the hammer is borne by the pile.

The energy output is generally varied by the contractor to
maintain a fairly low blowcount. Thus, blowcounts do not
give a direct guide to soil stratification and resistance. Since
the ram is encased, hammer performance cannot be judged
visually. It is therefore important that measurements are made
to give a complete record of performance including for exam-
ple, ram impact velocity, siroke, pressure of accelerating
medium and blowrate. Reliable instrumentation of some piles
may be also desirable, to verify the energy transferred to the
pile to aid interpretation of soil stratification and to limit pile
stresses.

Monitoring of underwater driving requires that easily iden-
tified, unambiguous datums, together with robust television
cameras or remotely operated vehicles, capable of maintain-
ing station, be employed. Alternatively, for shallow water
sites, it is possible to extend the hammer casing so that blow-
counts can be monitored above water.

Because no cushion block is used, there is no change in
ram to anvil pile characteristics as driving progresses and no
requirement for cushion changes. However, because of the
steel to steel contact, particular attention should be paid to the
design of the pile head.

In selecting hydraulic hammers for deeper water applica-
tions, account should be taken of possible decreases in effi-
ciency due to increased friction between the ram and its
surrounding air. Sufficient air should be supplied to the ham-
mer so that water ingress is prevented and water in the pile
should be able to escape freely. %

It should be noted that hammer changes take much longer
than for steam hammers.

12.5.7.b Selection of Pile Hammer Size

‘When piles are to be installed by driving, the influence of
the hammers to be used should be evaluated as a part of the
design process as set forth in Section 6.10. It is not unusual

for alternate hammers to be proposed for use by the erector

well after the design has been completed and reevaluation by
the designer may not be feasible. In such an event, justifica-
tion for the use of an alternate hammer shall include calcula-
tion of stresses in the pile resulting therefrom as set out in
Section 6.10.

In liev of an analytical solution for dynamlc stmcs the

- guidelines in Table 12.5.7 may be used:

“Table 12.5.7 is'based on industry experience wnh up to 60
in. diameter piles and 300 ft-kip hammers. ‘
Whenxt:sneo&esarytouseapﬂehammertodnvepﬂcs'
with less than thc gmdehne wall thickness set out in the above’
table, or that determmed by an analytlcal soluuon, the deﬁm-
tion of réfusal used should be reduced proportionally. =

omranr Amarican Petroleun Inlt.il:ute

L e me »

Table 12.5.7—Guideline Wall Thickness

Guideline Wall Thickness, In.

Pile
Outside Hammer Size, Ft-Kips
Diameter
in. 36 60 120 180 300 500
24 Iy, 1, Tfg — —_ —_—
30 9/16 9/16 “/15 e —_ I
36 g 5/g Slg g —_ —
42 “/16 “/16 11/16 3/4 11/4 _—
48 EA A 3, 34 174 13/,
60 g . g 2 g g 135
72 — — 1 1 1 1l/g
84 —_ e — 14g 15 g
96 —_ - _ 1y, 1Yy,
108 — — — — g 134
120 - — — — 1Y, 1
Guideline Wall Thickness, mm
Pile
Outside Hammer Size, KJ
Diameter

mm 36 60 120 ~ 180 300 500

610 13 13 2 - =

762 14 14 18 — - =

914 16 16 6] 2 -

067 18 18 18 f 19 32—

1219 19 9 . 19 19 | 29 4
2

1524 2 2 2 2 v 38
1829 - - 25 25 25 I 2
2134 - - = 2% 2
%438 @ - -  — 32 32 R
2743 - = == 3. 35
3048 2 — - - — 38 3

Values above the solid line based upon minimum pile area in square
inches equals to 50% of the rated energy of the hammer in ft-kips.
Values below line controlled by Secﬁon 6 9 6.

12.5.8 Drilied and Grouted Piles

‘Drilling the hole for. “drilled and gmuted pﬂes may. be
accomplished with or without drilling mud to facilitate main-
taining an openhole Drillmg mud maybedeﬂlmentaltothe

surfaceofsomesoxls Ifused, ommdmu shouldbegwen“

to ﬂushmg the mud with cxrculahng water

of drilling, provided the hole will remain open. Revetse circu-’

N
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6.10 PILE WALLTHICKNESS

6.10.1 General

The wall thickness of the pile may vary along its length
and may be controlled at a particular point by any one of sev-
eral loading conditions or requirements which are discussed
in the paragraphs below.

6.10.2 Allowable Pile Stresses

The allowable pile stresses should be the same as those
permitted by the AISC specification for a compact hot rolled
section, giving due consideration to Sections 3.1 and 3.3, A
rational analysis considering the restraints placed upon the
pile by the structure and the soil should be used to determine
the allowable stresses for the portion of the pile which is not
laterally restrained by the soil. General column buckling of
the portion of the pile below the mudline need not be consid-
ered unless the pile is believed to be laterally unsupported
because of extremely low soil shear strengths, large computed
lateral deflections, or for some other reason.

6.10.3 Design Pile Stresses

The pile wall thickness in the vicinity of the mudline, and
possibly at other points,.is normally controlled by the com-
bined axial load and bending moment which results from the
design loading conditions for the platform. The moment
curve for the pile may be computed with soil reactions deter-
mined in accordance with Section 6.8 giving due consider-
ation to possible soil removal by scour. It may be assumed
that the axial load is removed from the pile by the soil at a
ate equal to the ultimate soil-pile adhesion divided by the
-appropriate pile safety factor from 6.3.4. When lateral deflec-
tions associated with cyclic loads at or near the mudline are
relatively large (e.g., exceeding y, as defined in 6.8.3 for soft
clay), consideration should be given to reducing or neglecting
the soil-pile adhesion through this zone.

6.10.4 Stresses Due to Weight of Hammer During
Hammer Placement

Each pile or conductor section on which a pile hammer
(pile top drilling rig, etc.) will be placed should be checked
for stresses due to placing the equipment. These loads may be
the limiting factors in establishing maximum length of add-
on sections. This is particularly true in cases where piling will
be driven.or:drilled on a batter. The most frequent effects
include: static bending, axial loads, and arresting lateral loads
generated during initial hammer placement.

~Experience indicates that reasonable protection from fml—

ure of ‘the/pile wall:due to the above loads is provxded if: the .

static stresses-aré-cdléulated as'follows: -« i+ 7w of Dl

'PYRIGHT American Petroleum Institute

1. The pile projecting section should be considered as a
freestanding column with a minimum effective length fac-
tor K of 2.1 and a minimum Reduction Factor Cp, of 1.0.

2. Bending moments and axial loads should be calculated
using the full weight of the pile hammes, cap, and leads
acting through the center of gravity of their combined
masses, and the weight of the pile add-on section with due
consideration to pile batter eccentricities. The bending
moment so determined should not be less than that corre-
sponding to a load equal to 2 percent of the combined
weight of the hammer, cap, and leads applied at the pile
head and perpendicular to its centerline.

3. ‘Allowable stresses in' the pile should be calculated in
accordance with Sections 3.2 and 3.3. The one third
increase in stress should not be allowed.

6.10.5 Stresses During Driving

Consideration should also be given to the stresses that
occur in the freestanding pile section during driving. The
sum of the stresses due to the impact of the hammer (the
dynamic stress) and the stresses due to axial load and bend-
ing (the static stresses) should not exceed the minimum
yield stress of the steel. A method of analysis based on
wave propagation theory should be used to determine the
dynamic stresses, {see 6.2.1). In general'it may be assumed
that column buckling will not occur as -a result: of the
dynamic portion of the driving stresses. The dynamic
stresses should not exceed 80 to 90 .percent of yield
depending on specific circumstances such-ag the location of
the maximum stresses down the length of pile; the number
of blows, previous experience with the pile-hammer combi-
nation and the confidence level in the analyses. Separate
considerations-apply when significant driving stresses may
be transmitted into the structure and damage to appurte-
nances must ‘be avoided. The static stress during driving
may be taken to be the stress resulting from the weight of
the pile above the point of evaluation plus the pile hammer
components actually supported by the pile during the ham-
mer blows, including any bending stresses resulting there-
from. Allowable static stresses in the pile should be
calculated in accordance with Sections 3.2 and 3.3. The one
third increases in stress should not be allowed. The pile
hammers evaluated for use during driving should be noted
by the desxgncr on the installation dmwmgs or specifica-
tions. When usmg hydraulic | hammers it is possx’ole that the
driving energy may exceed, the rated energy and tlus should
be considered in the analyses Also _the static’ slresses
induced by hydraulic hammers need: to be oomputed with

- special care due to the, possible variations in driving config-
urations, for example when driving vertical piles without

lateral restraxnt*and exposed torenvironmentdl:forces; see
also:12:5.7(a): sty O cavibe B o0 i
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SFOBB Task Order No. 5
Project No. 98-42-0054

Mechanics

;. Earth g

Time
Date From To Description of Activity
September 3, 1998 0600 0730 Move barge to location 98-29. Set 4 anchors and 2 spuds.

0730 0900 Rig up for drilling. Lower drill pipe to mudline.

0900 0930 Measure water depth of 10.0m (32.8 ft) using bottom sensor. Current
tide level is approximately +0.2m (+0.8 ft) MSL. Calculate mudline
elevation of -9.8m (-32 ft) MSL.

0930 1230 Drill and sample from mudline to 9.6m (31.4 ft).

1000 1215 Rig up Halibut vane equipment. Halibut Vane shear test at 0.6m (2 ft).

1230 1315 Pull drill pipe to deck.

1315 1330 Reposition barge.

1330 2000 Service piston. Lower stinger to 2.1m (7 ft).

2000 2035 Perform CPT pipe test.

2035 2115 Drill to 3.1m (10 fi).

2115 2230 CPT testing from 3.1m (10 ft) to 9.8m (32 ft). No data. Pull pipe to deck.

2230 2400 Reconfigure casing.

September 4, 1998 0000 0445  Set casing.

0445 0815 Drive stinger to 7.9m (26 ft).

0815 1100  Mix drilling mud and shorten connection to mud recirculation system.

1100 1345 Lower drill pipe to mudline and drill to 7.0m (23 ft).

1345 2200 Drill sample and CPT testing from 7.0m (23 ft) to 36.9m (121 ft).

2200 2330 Change CPT metering cylinder and cone.

2330 2400  Drill and sample from 36.9m (121 ft) to 37.5m (123 ft).

September 5, 1998 0000 0200 Perform CPT test at 37.5m (123 ). No data. Perform CPT pipe test.

0200 1200 Drill, sample, and CPT testing from 37.5m (123 ft) to 70.1m (230 ft).

1200 1615 Drill, sample, and CPT testing from 70.1m (230 ft) to 80.5m (264 ft).

1615 2010 No pore pressure data. Change cone. Perform pipe test.

2010 2400 Drill sample and CPT testing from 80.5m (264 ft) to 91.4m (300 ft).

September 6, 1998 0000 0230 Drill to 94.2m (309 ft). Perform maintenance on mud pump.

0230 0330  Drill and sample from 94.2m (309 ft) to 94.9m (311.5 ft).

0330 0530 Pull drili pipe to deck.

0530 0750 P- and S-wave velocity logging from 88.0m (288.7 ft) to 7.0m (23 ft).

0750 1130 Lower N-rod. Mix and circulate cement. Grout hole 98-29. Pull N-rod to
deck.

1130 1510 Pull casing to deck.

1510 1730 Pull 2 spuds, 4 anchors, and move barge to location 98-30.

SUMMARY OF FIELD OPERATIONS

Boring 98-29

SFOBB East Span Seismic Safety Project
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SFOBB Task Order No. 5 Rarth

Project No. 98-42-0054

Mechanics

PROPOSED N6 -~
ALIGNMENT

f\ EXISTING

NORTH
BRIDGE
HALIBUT TESTING BORING 98-29
EASTING 1,837,131 - - - e
NORTHING 547,991 Soil and Rock | In-Situ Testing | Coordinates
' @ Sampling Depth Depth ’
Om-96m E = 1,837,133
Eﬂ SUPPLY|| DRILLING || (3141 N = 647,992
BARGE BARGE
96m-949m 3m-89.6m | E= 1,837,145
(31.4f-311.51) (10ft-294 ft) | N=647,992
Coordinates in NAD83, CA Zone 3, meters.
TIDAL FLUCTUATION — ¥ . | _BARGE
MEAN SEA LEVEL (MSL) (ELEVATION 0.0) <\} rrrrrrrrrrrrr \/g-}/
SOUNDING —~
DEVICE
INITIAL WATER DEPTH

MUDLINE ELEVATION (MSL) = -9.8 m (-32.0 ft)

BOTTOM ELEVATION (MSL) = -104.7 m (-343.5 it)

DEPTH AND LOCATION REFERENCE MAP
Boring 98-29
SFOBB East Span Seismic Safety Project

\ 984 2\30564i0c.dsf(0,29)

BORING DEPTH = 94.9 m (311.5 ft)

=10.0 m (32.8 ft)

PLATE 98-29.2
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PROJECT NO:  98-42-0054 START DATE: 080358 DRILLER: Fugro-MeClelland Marine Geosciences

BORING: 98-2% (Skyway - Frame 1) COMPLETICN DATE:  08/06/98 DRILLING METHOD: Rotary Sample Boring (Wetj
Coordinates: E1837 146 N647992 Mindtt 5 10 15 20 2% e iz 3 4 5 & 7 & 8§ w0 ]
C4 State Plane Zone 5. NADS3, Meters - CORING RATE frac/m FRACTURE DENSITY
nfm 29 40 60 80 5 16 1 25 30
€ § . 5000 0,000 16000 20,600 4
it g 1D TESTS/RQDRECOVERY{%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
g gl 8 je = 80 MPs 20 a0 60 a0 e 120 wol | B
< E E a‘BLfm’ 2 e 003 0D 005 008 007 o0e 16 26 30 46 586 B0 70 z
E &l § COUNT| MATERIAL DESCRIPTION E N SUBMERGED UNIT WEIGHT :Ps: SOIL UNDRAINED SHEAR STRENGTH by
W o MUDLINE ELEVATION: -3.8m (MSL) hd 1 100 150 200 250 309 19
PZA VOR TEA CLAY (CH), soft to firm, dark gray d
™ WCH | .with shells and shell fragments
20 ™ WOH | very soft, dark gray day, to 0.9m
. / ped WOH | -with many sand seams and pockets to § 6m
4 / = WOH
M WoH Ses Plate 98-29.6
B = EUeH for dedsiled stratfigreph
Moo P rson i
o AT i d clay and send, 8.4m to 7.0m
tr -sand layer, 7.6m to 8.2m
>«20 , PUSH | cand layer, 8.5m to 8.8m
-sifty sand layer with clay packets, 8.1m to 8.7m
129 -sand fayer at 10.1m
| X G4 omy
Pos SAVE G CLAY (CH), 56t (o very ST, olfve gray fo gray
-intermixed sand and ciay with organic pockets, to 14.6m [}
164 {16.5m)
Fat CLAY (CHY), very stiff, gray
b PUSH | -with & siit layer at 16.8m
-28 _gresnish gray, and with a few sill pockels, sfickensides and
204 gas blisters, at 17.7m
PUSH | -with a few shell fragments and silt pockets, at 21.3m
P n
244
-greenish gray with silty sand pockets, a few shell fragments,
P36 PUSH | and mica flakes. at 26.2m
28 (28.7m)
Fat CLAY (CH), very stiff, gray
> -silt with clay layers tc 29.6m
-40 pusy | it sandy sill pockets and partings, and shef fragments.
32 SAVE | 30.8m o 32.0m v
q 34,1
-44 Fat CLAY (CH), very stiff to hard, gray
36
PUSH | -greenish gray with silt pockets and partings. at 36.6m
P48
a0 v
-with & few silt pockets at 41.1m
b PUSH | (yith organic slains and organic pockets, below 41.1m
a4 {45.0m)
Fat CLAY (CH), very stiff, gray
| A Ly -very stiff to hard sandy tean clay with many sill seams, to 48.8m
A -with & sand layer at 45.1m
| 48 with silty sand pockels and seams, af 46.3m
e -sand layer, 48.8m to 49.1m Vi
P60
52 PUSH
r SAVE (53.3m)
oo Lean CLAY {CL), very stiff to hard, greenish gray
-with a few silt pockets and parfings, gas blisters, and organic Vi
steins, at 57 2m
&
(83 7}
Fine fo Coarse SAND with silt (SW-SM), dense, gray
0/160m| -wilh gravel at 61.7m
vill
-silty fine sand below 64.2m
50/300m| ~with clay pockets. partings and seams. at 65.2m (©6.1m)
Lean CLAY {CL), very stif to hard, olive gray
i X
-with a send layer at 63.2m
P20 NR goym) |
g@gg ean CLAY (CL), hiard, olive gray
L 72 SH 1 with silt partings and pockets, to 71.9m
-with silty sand pockels and partings, at 71.6m
Pcq 1 X
76 N .
PUSH | -with wood fragments and organic pockets. at 76.5m
(7.7}
Pas 1 Lean CLAY (CL), hard, gray
L 80
pysH | -with silt pockets and a few shell fragments. at 81.4m X
boo SAVE
h -inferlayered sand and clay, below 82.8m
(84.4m
Fine o Medium SAND with sit (SP-SMj, dense o very dense,
gray PR S N
P36 0/30cm] -with & clay layer at 86.7m = ° e
Xii ™
25cm) -with a lean clay layer at 88.8m Y = fen]
P-100 3065cm [0y o
Fine GRAVEL (GPj, very dense, dark gray
-sand layer, 31.4m to 92.4m
XiHl
P 104 sorsom | S6738.10.¥ery dense, fine to coarse sand af 34.8m
o b omem e e e e P B At PO A END ST PN [ TS
| a6 TOTAL DEPTH: 94.9m BACKFILLED WITH: Cement Grout
P-108
Report Diate: 04130/99 SFOBB East Span Seismic Safety Project
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PROJECT NO:  $8-42-0054 START DATE: GO03/98 DRILLER: Fugro-tAcCleltand Malne Geosciences
BORING: 98-29 {Skyway - Frame 1j COMPLETION DATE:  (S/06/¢8 DRILLING METHOD:  Rotary Sample Boring (Wet}
N Coordinates: E1837145 N647992 K tsE 1 2 3 4 5 & 7 2 ] 0 ;
E A State Piane Zone 3, NADE3, Meters g SUEEVE FRICTION ES
3 HEA™ = | [MP2 o4 0.2 93 04 05 06 07 08 038 &
N (] =
g £ [ | BLow e 209 250 390 30«00 459 500 G égcezs?s 6 4 Z
g &z g [COUNT] MATERIAL DESCRIPTION é TP RESISTANGE e FRICTIONRATIO () | | pore pressure | | &
u ol MUDLINE ELEVATION; -3 Bm (MSL) hid z 25 30 23456788 1© ]
WORTTFat CLAY (CH), soft o firm, dark gray i :
™ WOH | .with shells and shell fragmenis
> F WOH | .very soft, derk gray day, to 0.9m
-2 / = WOH | -very ioose. olive gray, silty fine sand
44 / fwd WO | taver, with meny clay pockets, 0.9m o
/ baf wor | 12m
b J: WOH
-16 ﬁnﬂm&w -intermixed clay and sand, 6.4mito 7.0m ]
AT -sand layer, 7.6m to 8.2m
Eaatll] -sand layer, 8.5m to 8.8m
XY V3 -silty sand layer with clay pockets, 9.1m
&) ’ R pysH | o8 7m
1o / See Plate 98.29.6
for detsiled stratigraphy
< (14.0m
by SRVE I E T ELAY (CH). STF o very SBF, oive "
ray o gra
L 16 grayfoaray (16.5m:
Fat CLAY {CH}, very stiff, gray
> PUSH | .with a silt layer at 16.8m
-2 -greenish gray, and with a few sitt
504 pockets, stickensides and gas blisters, al
“ 17.7m
pusH | -with & few shell fragments and sill
> pockets. at 21.3m W
24+
» g PUSH | -greenish gray with silty sand pockets, a
few shell fragments, and mica fiskes, at
L 28"[ 26.2m @B rmy
Fat CLAY (CHY), very sHlf, gray
b -sift with clay layers 16 29.5m
40 PUSH with sandy silt pockets and partings. and
39 SAvE | shelt fragments, 30.8m to 32.0m v
(34.4m
>»44 Fat CLAY {CH), very stiff to hard, gray
36 greenish gray with silt pockets and
PUSH | partings, at 36.6m
P18
40 v
PUSH ~with & few silt pockeis at 41.1m
b -with organic stains and organic pockets,
-52 below 41,1m
4 (a5.0mt
Fat CLAY (CH), very stifl, gray
P oo -very stiff to hard sandy lean clay with
: many silt seams, to 48.8m
48- with & sand layer at 45.1m
with silty sand pockets and seams, st Vi
46.3m
» o -sand layer, 48.8m to 49.1m
52 PUSH
SAVE szl |
- Lean CLAY {(CL), very stiff to hard,
-64 greenish gray
L 56- N "
-with & few silt pockets and partings, gas Vi
blisters, and organic stains. st 57 2m
(587w
Fine to Coarse SAND with silt (SW-SM),
dense,
30/150m| .with gravel at 61.7m
viil
-silty fine sand below 64.2m
-wilh clay pockets, partings and seams. at
¥30cm| 65 2m (&6 3!
Lean CLAY (CL), very stiff to hard, ofive
aray
68 X
-with a sand layer 5t 63.2m
>0 / NR. {9.7m
SAVE | Lean CLAY (CL}, hard, ofive gray
72 FUSH | it st pattings and pociets, 10 71 9ra
-with silty sand pockels and partings, al
71.6m
Psa X
76 -wilh wood fragments and organic
PUSH | pockets, at 76.5m ar7m
Pes Lean CLAY (CL), hard, gray
L 80
-with sift pockets and a few sheil X1
L F'sl’isfe fragments, at 81.4m
92 -interlayered sand and clay, below 82.9m
Ba.4mi
Fine to Medium SAND with sitt (SP-SM),
b dense o very dense, gray
56 ~with 2 clay layer &1 86.Tm ik ]
xn
with a lean clay layer at 88.8m —
P-100 osmy |
e e GRAVEL (GP), very dense, dark gray HH
-sand layer, $1.4m o 82.4m
Xt
b -dense to very dense, fine to coarse sand,
g
~104 sassem b AEAEM L L. B S SN NSO -t s
TOTAL DEPTH: 84.9m it
BACKFILLED WITH: Cement Grout
P-108

Report Date: 05/03/99

LOG OF BORING AND TEST RESULTS

BORING 98-29
SFOBB East Span Seismic Safety Project
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PROJECT NO:  3842-0054 START DATE: 08/03/58 DRILLER: Fugro-McClefland Marine Gensciences

BORING: 98-23 (Skyway - Frame 1) COMPLETION DATE:  06/06/98 DRILLING METHOD: Rotary Sample Boring (Wet)
& gm;dinai;ls, 21337(4‘5 ’\7647992 _ 5800 5000 R
- oA State Plane Zone 3, NADRS, Meters g NSV SHEAR WAVE VELOCITY - RESISTWVITY
<] £l ¥ x = || 0,500 1,000 1,500 2000 ohm- 55 40
[ -
< E [ | BLOW £ s 2,500 5,000 2 4 6 810214
= » g f § H
5 &8 2 COUNT] MATERIAL DESCRIPTION E - COMPRESSION WAVE VELOCITY — NATURAL GAMMA (AP1 UNITS} — : CALIPER
ala @ MUDLINE ELEVATION: -9.8m (MSL) hid = 500 1,000 1,500 2,000 4 120 1015 20 25 30 35|
ﬂ:- WORTTE A CLAY (CH), soft to firrm, dark gray I : : T 1T T
WOH | very loose. olive gray, silty fine sand taysr, with
2 ] ™ WOH | many clay pockets, 0.9m to 1.2m :
= wWoH
] 4 ot WOH
F WOH
™ WOH
P A AT, 7650 -Ntermixed clay and sand, 6.4m to 7.0m .
i -sand layer, 7.6m to 8.2m
i1 -sand layer, 8.5m to 8.6m
~silty sand layer with clay pockets, 9.1m to 8.7m :
Poo PUSH ;
. 1249
{14.0m i :
Doy SAVE [ CUAY (G, s4ff <o very stf, ofive gray 1o gray . x :
164 {18 5m;
Fat CLAY (CH), very stiff, gray
> PUSH | -with @ silt layer at 16.8m
28 -greenish gray, and with a few sil{ pockets,
50 slickensides and gas blislers, at 17.7m
a 7 ¢
i H
PUSH | -with a few shell fragments and silt pockets, st 21.3m i
& 1] i
243 -
-greenish gray with silty sand pockets, a few shell :
6 PUSH { fragments, and mica flakes, at 26.2m
28y 287 i
Fat CLAY {CH), very sliff, gray
b -silt with clay layers to 29.8m (R SR . e et 7
-40 puse | it sandy sill pockets and partings. and she : i ;
a2 SAVE | fragments, 30.8m to 32.0m v :
H !
> (34.1m N |
-44 Fat CLAY (CH), very stiff to hard, gray f 4
s 36 - 2
PUSH | -areenish gray with silt pockets and partings, &1 36.6m /
P X
40 v z
PUSH -with a few sill pockets at 41.1m i
b =P L with organic stains and organic pockets, beiow 41.1m i
5 |
N
44 A
(£5.0m1
Fat CLAY {CH), very stiff, gray i
Pse -very stiff {o hard sandy lean clay with many silt . T . BRI A
seams, to 48.8m } /
| 48 -with @ send layer &t 45,1m -
with silty sand pockets and searms, at 46.3m i
-sand layer, 48 8m to 49,1m \L ;
£ H
o PUSH i
SAVE 53.3mi \ wd ! :
’6& Lean CLAY (CL), very stiff to hard, greenish gray PR - [ O O T T ’!’ L B ik
’ s :
56-
-with a few sill pockets and partings, gas blisters, Vi
and organic stains, at 57 Zm
P55 :
(59.7m!
- 60 Fine to Coarse SAND with siit (SW-SM), dense. gray i
> 130/15cm| -with gravel at 61.7m ’
72 i
vii ; ;
- 64 silty fine sand below 64.2m " ; :
i i b2 /
" of30cm| ~With clay pockets, partings and seams, at 65.2m (66Am < {
-76 Less CLAY (CL), very stiff to hard, elive gray Y
]
& X
-with & sand fayer st 63.2m N\
Pso N {70.70 : ¢ :
gﬁs& Lean CLAY (CL), hard, ofive gray ! : i I
- 72 -with sift partings and pockets, o 71.9m T > -
-with silty sand pockets and partings, at 71.6m iy : H
)
27 X i
)
7% ) ! -
pUSH | -with wood fragments and organic pockets, at 76 .5m .
(77.7m)
AT Lean CLAY {CL), hard, gray i o §
L &0
PUSH | -with silt pockets and a few shell fragments, at 31.4m Xt
P oo SAVE
o -interlayered sand and clay, below B2.9m H
84 (8.2 i
Fine to Mediurm SAND with siit (SP-SM), dense fo very
dense, gray e : H
[30730em] -with 2 clay layer at 86.7m \ ; ; :
i 25 Xi » :
0re56m| -with a lean clay layer at 88.8m
P. 90 & : RSN ;
100 3/sem Eotn !
Fine GRAVEL (GP), very dense, dark gray H H :
924 ~sand layer, 91.4m lo 92.4m i : : :
X H
> H
104 BOfSomy PE - FREEPS SN A A [ [ PO A AR AN dude e ERREEERSENN
| a6 TOTAL DEPTH: 94.9m
BACKFILLED WITH: Cement Grout :
P-108 B v HEs
05105798 SFOBB East Span Seismic Safety Project
Repart Date: 05/05/
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PROJECT NO:  98-42-0084 START DATE: 09/03/98 DRILLER: Fugro-keClelland Marine Geosciences
BORING: 98-29 (Skyway - Frame 1} COMPLETION DATE:  08/06/98 DRILLING METHOD: Rotary Sample Boring (Wet}
Coordmates: £1637145 No47562 Minft 5 o 1 @ B 3 Tz 3 4 & 6 7 & 8 0 | ]
Ch State Plane Zone 3, NADES, Meters CORING RATE fract FRACTURE DENSITY
Mindm 5o 40 50 8 5 10 15 20 2% W
g . 5.000 16,000 15005 20.600] é
= g ID TESTS/ROD/RECOVERY(%)EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRERGTH >
a HE " 4 6 80 MPa 5o 40 80 80 100 120 1] |E
= | =}
< z % §BLOW B pre 0.04 005 806 0.07 0.08 10 20 380 486 58 80 70 2
§ 55 g [COUNT] MATERIAL DESCRIFTION é el SUBMERGED UNIT WEIGHT (s SOIL UNDRANED SHEAR STRENGTH I
w 8la MUDLINE ELEVATION: -6.8m (MSL) hid 7 9 11 5010 150 200 250 300 380] 19 ]
>0 /R WCH | Fat CLAY (CH), soflto fm, dork gray 0o Fe & T s EUR ; ‘ ! I
-with shells and shell fragments - - T . ¢ - 1 : . ) :
i 4 very sofl, dark gray clay, o 0.5m
b WOH | .with many send seams and pockets to 0.6m L™ Yo >
-1t -very [cose, olive gray, silty fine sand layer, with many clay - - .
1 .. won | pockets, 0.9m fo 1.2m L ) N
Pz B
] 3] WOH S 008 S S SUSUUPR SN SO
P-13
5 won | -with many shell fragments below 3.7m
P, -with sand pockets, 37m to 4.7m
P14
woH
54
P15 ~with sandy silt pockets at 5.5m e
5 WOH ~
intermixed clay and sand, 6.4m to 7. Ome i -
i
-with sand seams &l 7.3m
-wilh gas blisters below 7.5m
-sarud tayer, 7.6m to 8.2m
-sand layer, 8.5m to §.8m
-silty sand layer with clay pockets, $.imic $.7m
-sand layer at 10.1m -
Poo PUSH { -with very few silt pockets and gas blisters, below 10.2m
‘ 114
P21
' 124
P.oz
GRS
P23
s (14.0mm)
14 SAVE
Pos : Fat CLAY&CH), stff to very stiff, ofive gray te gray . (&)
[ -intermixed sand and clay with organic pockets, to 14.6m o o
15-3
P25 -with silt seams, at 15.4m and 15.7m "
16
oo (46 5m)
- Fat CLAY SCH). very stiff, gray
17+ -with a sill layer at 16.8m
P27 -greenish gray, and with a few sill pockets, slickensides and e -
- . PUSH | gas blisters, at 17.7m b---H: |
P28
\ 19+
P20
[ 20
P50
S
!31 pUSH | -with a few shell fragments and silt pockets, at 21.3m
" 22
32 I
231
P55
o4
3.
[ 25
P-a5
[ 26~ -greenish gray with silty sand pockets. a few shell fragments.
P36 PUSH | and mica flakes, at 26.2m
- o7
P37
RS
& (28.7m)
] ] Fat CLAY (CH), very stiff, gray
oo a:: -sift with clay layers to 29.9m
L o]
Pa0
i -with sandy silt pockels and partings, and shell fragmenis,
31 pust | 30
b 30.8m to 32.0m W
- SAVE
324
P12
- a3
P4z i
’ 34 (B4.4m)]
P a4 i Fat CLAY {CH), very stiff to hard, gray
35-]
Pas
| 36 -
P.s6 ' . R
X pyusH | greenish gray with silt pockets and pariings, at 36 6m OGP e N
3749 v :
Par L
5 0s)
P-as
L 5o
P45
BORING 98-29
Report Date: 04/27/99 SFOBB East Span Seismic Safety Project
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PROJECT NO:  98-42.0054 START DATE: 09/03/98 DRILLER: Fugeo-McClelland Marine Geosciences
BORING: 98-29 (Skyway - Frame 1) COMPLETION DATE:  05/06/98 DRILUNG METHOD:  Rotary Sample Boring (Wet)
Conrdinates: £ 1637145 NoATS02 Winte & o 3 ) 75 W[ 1753 1 5 & 7 8§ 0 ]
CA State Plane Zane 3, NADS3, Meters CORING RATE Frac/t FRACTURE DENSITY
Mindm 29 40 60 80 5 6 15 20 25 3
£ . 5,000 10,000 16,006 20.00] | 4
z 2 D TESTS/RQD/RECOVERY{%YEQ. BLOW COUNTS ROGK UNCONFINED COMPRESSIVE STRENGTH >
1 € 8 |z = 20 40 60 89 MPa 20 a0 &6 B0 160 120 140 f‘:—"
E -
E H % 5 | BLOW g wcr 0% 0.04 005 .06 0.07 008 (10 20 30 43 56 €0 70 z
o] & 813 COUNT| MATERIAL DESCRIPTION B | owe® SUBMERGED UNIT WEIGHT ::a SOIL UNDRAINED SHEAR STRENGTH Iy
) B MUBLINE ELEVATION; -9.8m (MSL) @ 5 7 b1 50 100 150 200 as0 306 30l | O]
)60 / Fat CLAY (CH). very stiff to hard, gray : : H H . :
- -with & few silt pockets at 41 tm :
&1 PUSH | -with organic stains and organic pockets. below 41.1m £ P s
P
52 v
P53
&7 ol
(45.0m,
b Fat CLAY (CH). very stiff, gray
"“ wery stiff to hard sandy lean clay with many silt seams, o 48.8m
-with a sand layer at 45.1m
P s with silly sand pockets and seams, at 46.3m .m0 £
P-s7
~sand layer, 48.8m to 48.1m i
£33 vt :
P60
& PUSH
'-61 (RS T,
P2 SAVE B
> s (53.3m)
K Lean CLAY (CL), very stiff to hard, greenish gray
P64
Pes AL b e
>
66 vil
~with a few silt pockets and partings, gas blisters, and organic
Por stains. 8t §7 2m k ""f' o QD
&
>
i 68 (597}
Fine 10 Coarse SAND wilh silt (SW-SM}, dense, gray
Pao ERL e
P71 I .
- 130/16cm] -with gravel at 61.7m ne a
P72
i viil
P73
}74 -silty fine sand below 64.2m
| 2 - -with cley pockets, partings and seams, at 65.2m
f 75 1301 . T e
| | (66 1m)
P | /:7 Lean CLAY (CL), very stiff to hard, ofive gray
e /
prr %
s oo /
P-rs / e
691 / .
P / -wilth a sand layer at 69.2m
.
I 80 / NR @ormy |
714 SAVE | Lean CLAY (CL), hard, ofive gray
Pat -with silt partings and pockets, to 71.9m (e}
| PUSH | -with silly sand pockets and partings, at 71.6m ) 3 )
72
P-s2
L 7
P-s3
e
Pas X
L 75
Pes VAL L b b
L e
’.@@ . .
3 1 PUSH | -with wood fragments and organic pockels, et 76 5m
q 77+
7'87 (@7.7m)
784 Lean CLAY (CL), hard, gray
P-s6
L o X
P-s0
Report Date: 04/27/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 06-42-0054 START DATE: 09103158 DRILLER: Fugro-McClelland Mesine Geseciences
: 9828 (Skyway - Frame 1) COMPLETION DATE:  09/06/38 DRILLING METHOD: Rotary Sample Boring (Wety
Coordmates: E1837145 Ne47807 Mindt 5 o i3 ) % 36 Tz 3 4 5 6 7 & & w6 [ ]
CA State Plane Zone 3, NADE3, Maters CORNG RATE Frac/t FRACTURE DENSITY
Mindm 59 40 60 80 ) 10 15 20 25 30
£ X ot 5000 10,000 15,000 20,000 4
= g 1D TESTS/RQD/RECOVERY(%YEQ, BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH :
S gl W e = 80 MPa o5 40 60 B0 100 120 40 B
E a i 5
< & E 5| BLOW g weF 003 0.04 005 006 007 .08 10 20 306 40 50 60 706 z
E &l 8 [3(COUNT) MATERIAL DESCRIPTION o SUBMERGED UNIT WEIGHT ks  SOILUNDRAINED SHEAR STRENGTH &
W al & 19 MUBLINE ELEVATION: -8.Em (MSL) hd 5 7 11 50 100 150 200 z50 300 3sof [©
b0 / Lean CLAY (CL), hard, gray g ; <
PUSH | -with silt pockets and a few shell fragmeris, at 81 4m o8 FAN.
SAVE Xt & -
-inertayered sand and clay, below 82 Sm
(84 4m) N
Fine to Medium SAND with sift (SP-SM), dense to very dense,
gray
“with & clay layer at 56.7m L 2 e
X
-with & tean clay layer st 88.8m fo 8]
\ (s0.6m Py
ST e GRAVEL (GP), very dense, dark gray = ?
-sand tayer, 31.4m fo 82.4m
XHl
w05 dense lo very dense, fine lo coarse sand, at 94.8m | | |7 T e
M FGTAL BEPTH: 34 5m BACKFILUED WITH: Cement Grout | 7] [ imemmmsgmoemmmsgmmam st [0 - O A R -
97
P07 !
464
P06
591
P09 .
100- :
P10
1014
P 0 b
5024
72 T L NN ) ORI S
10 :
P13 |
104
Pas L1 e
L 1054
P15
| 106 .
Pt
SR
SR 1 L A N O S S SO
[ 108
LR T N A N R
[ 1004
P-119
1104
P | (L
GRREEE
P-121 ;.
112
P:122 .
1134
s 4 5
114}
P24
[ 115
S
T H U T N HNNE ) SS— S——————— I S
P26
L 117
Poio7 O TRUSUS SRUUIINS SOOI SO DI S
SR ;
Poze L 1L b b e
[ 119
Pos L L b b 3

Report Date: 04127/99

LOG OF BORING AND TEST RESULTS

BORING 98-29

SFOBB East Span Seismic Safety Project
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PROJECT NO:  98-42-0054 START DATE: 09/03/98 DRILLER: Fugre-McClelland Maring Geosciences

BORING: 98-29 {Skyway - Frame 1) COMPLETION DATE:  09/06/88 DRILLING METHOD: Rotary Sample Boring (Wet)
. Coordinates, £1637145 N6AT632 1 [rsr 1 H 3 % 5 3 7 B H o ?
= CA State Piane Zone 3. NADES, Meters. g SLEEVE FRICTION B
] gl B i = | |MF o 62 93 0.4 05 0.6 6.7 0.8 0.9 &
=
< & F 5| BLOW E TeF 50 100 150 200 250 306 356 400 450 566 TSEQ 1020 W A E
g ol & [COUNT] MATERIAL DESCRIPTION P JUR— - EXCESS
wl & g E 1 lupa TIP RESISTANCE PORE PRESSURE &
w ik Tt MUDLINE ELEVATION: -3.8m (MSL @ ¢ 25 3 45 hoid 1O ]
b o / WOH | Fat CLAY (CH), soft lo firm, dark gray :
-with shells and shell fragments gbeebd i i
i 1 -very soft, dark gray clay, (o 0.9m
> gt M WOH | -with many sand seams and pockets to
-1 0.5m ) o .
3 -very foose, olive gray, silly fine san
> 2 WOH lzyer, with many clay pockets. 0.9m to
12 12m
3.} WOH 3
P13
s won | -with many shell fragments below 3.7m
&~ -with send pockels, 3.7mte 4.7m
ar
WOH
b
15 N ;
i 2 WOH -with sandy siit pockets at 5.5m
6ol
"16 podt -intermixed ciay and sand, 6.4mto 7.0m
- 17146cm)
|
-with sand seams at 7.3m
-with gas blisters below 7.6m
-sand layer, 7.6m to 8.2m
-sand fayer, B.5m to 8.8m
-silty sand layer with clay pockets. 9.1m
to 9.7n¢
9 -sand layer at 10.Tm
-20 PUSH | .with very few silt pockets and gas
— " blisters, below 10.2m
P-21
[ 2
P2
' i34
P23
[ e SAVE {eomy
P Fat CLAY (CH), stiff to very stiff, ofive
) ray 1o gra
1651 -gint;rmixe?’sand and clay with organic
b5 pockets, to 14.6m ]
B -with silt seams, at 18.4m and 15.7m
18
Poc Y gesmi |
L Fat CLAY (CH), very stiff, gray
17+ -with & silt layer at 16.8m
4 -greenish gray, and with e few silt
27
s pusH | pockets. siickensides and gas blisters, at
18-y 17.7m
P28
L e
£
L 204
P30
b -with a few shell fragments and siit
31 PUSH | pockets, at 21.3m
b 224
-2 1
234
P33
24
P-3q
s
&
3 ~greenish gray with silly sand pockets, &
> 26 PUSH few shell fragments, ang mica flakes, at
-36 E 26.2m
27
P-a7
; 28
38 p (28.7my
i 29 Fat CLAY (CH), very stiff, gray
=) -silt with clay layers to 29.9m
L
P40
i 31 -with sandy silt pockets and partings, and
P PUSH | shell fragments. 30.8m to 32.0m W
SAVE
32
P-4z
UE
P43
34 (34,103
P-as Fat CLAY (CH), very stff to hard, gray
¥
35
P45
S
’46 ~greenish gray with silt pockets and
3 PUSH | parlings, at 36.6m
37 v
P47
L s
Pas
[ 3
P49
Report Date: 04128195 SFOBB East Span Seismic Safety Project
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PROJECT NO:  98-42-G054 START DATE: 0863198 DRILLER: Fugro-MeClelland Marine Geosciences

BORING: 98-29 (Skyway - Frame 1} COMPLETION DATE:  0S/06/98 DRILLING METHOD: Rotery Sample Boring {(Wet}
p Coordinates: E1857145 N647692 (1o 3 S B T 11 3 7 3 g i) ;
Z CA State Plane Zone 3, NADS3, Meters g SLEEVE FRICTION £
8 gl e = | [MP2 ot 0.2 0.3 04 95 06 o7 08 08 [
4 :
% £ E g 3833’: MATERIAL DESCRIPTION g EHWe W He Ee W 0w e 0 Redes ¢ z
B oalgi E 1 L - TIP RESISTANCE =~ FRICTION RATIO (%) | | _poREpRessuRe | | &
hid MUDLINE ELEVATION: -9.8m (MSL} kil % 2 k! 35 & 2345678¢% . 1]
b0 / Fat CLAY (CH), very stiff to hard, gray : :
b 41 -with & few silt pockets at 41.1m
51 PUSH | -with organic stains and organic pockets,
below 41.1m
q 42+
52 v
431
£
44+
Pss
- . (45.0m;
> d Fat CLAY (CH), very stiff, gray £
-58 -very stiff to hard sandy tean clay with
i 464 many silt seams, to 48.8m
> -with a sand tayer at 45 tm
-56 with silty sand pockets and seams. at
r 48.3m
47
P57
483
Pss
- P -sand layer, 48.8m to 49.1m
Py vi
5 ol
P-co
51
b PUSH
L 5o -
P-o2 SAVE
. 539 (533my |
¢ Lean CLAY (CL). very saff (o hard,
54 greenish gray
P64 ! b
N - =zt
P65 =S
; 56
66 vit
57 -with a few silt pockets and partings, gas
Ps7 blisters. and organic stains, at §7.2m
T
P65
L s
4
i 69 {597
60 Fine to Coarse SAND with sit (SW-SM), -
P dense, gray
L 6t
P71
- 62 #iseml -with gravel at 61.7m
P2 :
63! VI [t ot
P73 . s I
\ o4 i below 64. : ’ =
’74 ~gilty fine sand below 64.2m
» 85 -with clay pockels, partings and seams, at
Ps raocm| 66.2m
] &6 (661
& Lean CLAY {CL), very stf] to hard, ofive
{ 67 gy
P77 H
L e
P7s X
63 "
20 -with & sand leyer at §3.2m
q 70
f 80 ; NR (7976
714 SAVE | Lean CLAY (CL), hard, olive gray
P ot -with silt parlings and pockets, to 71.9m
| pusH | with sitty sand pockels and partings. at
724 716m
P52
73
Psz
74
Pas X
L ]
£5
UG
P s -with wood fragments and organic
| PUSH | pockets, at 76 5m
b 774
.757 (7.7 P i
78 Lean CLAY (CL). hard, gray
Pse ¥
i 794 X
P-sa
BORING 98-29
Report Date: 04/28/38 SFOBB East Span Seismic Safety Project
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PROJECT NO:  98-42-0054 START DATE: 09/0%98 DRILLER: Fugro-McClelland Marine Geosciences

BORING: $829 (Skyway - Frame 1) COMPLETION DATE:  08/06/38 DRILLING METHOD: Rotary Sample Boring (Wet}
€ Coordinates, £ 1637 145 N647992 ] free 1 L3 7 H H 13 3 H § Py ';‘
s CA State Plane Zone 3, NADE3, Meters g SLEEVE FRICTION 2
¢ gl B e x| [MP2 g1 0.2 9.3 0,4 65 0.6 0.7 0.8 58 x
B R 2 ' £
< E 7| BLOW tsE 50 00 150 26 256 300 356 400 450 506 G 10 20 36 4G | 2
§ &| 2 [E|counT] MATERIAL DESCRIPTION g T EXCESS b
&5 é TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE o
ot Bl MUGLINE ELEVATION: -0.8m (MSL) d 2 234867 bkt hd
Y 7 Lean CLAY (CL), hard, gray =
-with sill pockets and a few shell
P-1 PUSH | fragments, 21 81.4m
SAVE
&£ X
i interlayered sand and cley, below B2.6m
P-ss
P (84.4m
Fine to Medium SAND with silt (SP-SM),
dense to very dense, gray
P55
bos E
- < -with 2 clay layer a1 86.7m
P:s7 - i
s Xil
| &
/25 -wilhs a lean clay layer at 88.8m
2
k H
. (80.86m v
Bl e GRAVEL (GP), very dense, dark gray
-sand layer, $1.4m to 92.4m
Xili
-dense to very dense, fine lo coarse sand,
BIABM e aed i
[TOTAL DEPTH: 94.9m
s6- BACKFILLED WITH: Cement Grout H
P-106
97 :
P-107
o5 b
P-108
964
P-109
100+
P-110
[ 101
P11
102+
P12
[ 103
P11z
| 104
P14
(1054
P-115
L 106
P1is
- 107
P117
[ 08
D118
100 H
P-11o
1104 =
P-120
111
P12t
1124
P22
113 S
P-123
114
P-124
L 115
P-125
116
P26
1174
P.127
118
&
119 =
Poizs
LOG OF BORING AND TEST RESULTS -'imnn
Report Date: 04/28/99 SFOBB East Span Seismic Safety Project
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Normalized Deviator Stress

0.2

0.0

12

2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——C 24 104 uu 241 55 2.8
GB—-=_0 29 17.8 uu 827 183 0.6
A 32 21.5 uv 827 226 0.6
G—< 35 26.4 uu 827 179 3.0

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

Boring 98-29

SFOBB East Span Seismic Safety Project
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Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 38 31.2 uu 827 293 1.7
B> 46 416 uu 931 363 0.7
Aoty 48 46.3 uu 1034 313 5.0
< 53 57.2 uu 1310 276 3.1
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
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Normalized Deviator Stress
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Strain in Percent

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
o R 14 71.8 uu 1620 366 1.3
Gl 63 76.7 uu 1724 466 0.8
Ay 65 81.4 uu 1724 369 0.7

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
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Axial Strain, ¢, (%)
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Preconsolidation Pressure (kPa)
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Preconsolidation Pressure Interpreted From: —120
PCPT Data (Cone Tip Resistance)

Filled Symbols: Casagrande (1936) Method
Open Symbois: Becker et al. (1987) Method
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