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PREFACE

This report is the first of a series of reports to be issued under Conoco Norway's
Subproject CNRD 13-3. The major portion of the project is directed toward the
fabrication, installation and testing of the large-diameter test pile and is a
portion of the overall project developed to better understand the pile-soil

interaction associated with foundation piles for a tension leg platform.

The reSults of this report for the large-scale field test program have been
prepared through the joint efforts of several Earth Technology Corporation's
engineers with the cooperation and assistance of personnel from the Houston and
New Orleans offices of Conoco, Inc. and Delta Marine Structures, also located
in New Orleans.

Overall project scheduling and management was conducted by J. Dewaine
Bogard. Thomas K. Hamilton was responsible for the administrative matters and
G. Leon Holloway was responsible for the design of the test pile and operational

instructions.

Hudson Matlock and Jean M. E. Audibert provided technical guidance in the
preparation of this report.

Conoco, Ine., Houston, supported the Earth Techn()logy Corporation staff with
Jack H. C. Chan and Harold V. Phenix providing pertinent technical data.
George Santos of Conoco, New Orleans Division, assisted in providing invaluable
operational considerations for the platform modification and the installation

scheme for the test pile.

Augustin Chin of Delta Marine Structures, New Orleans, prepared the modifi-
cations to the existing platform and the design of the load frame and testing
system.
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DESIGN DRAWINGS AND SPECIFICATIONS FOR THE
PHYSICAL TEST SYSTEM

1.0 INTRODUCTION

This report presents information cdncerning the désign of a large-diameter
instrumented pile and its installation at a decommissioned CAGC platform in
Block 58 of the West Delta Area, Gulf of Mexico. The large-diameter
instrumented pile test discussed herein is considered the main portion of the
three—phase project with the overall objective of improving the4 uriderstanding of
the pile-soil interaction during cyelic tensile loading, such as the loading
expected to be produced by a deep—water Tension Leg Platform (TLP).

The information eontained in this report is mtended to provide doecumentation of

' the design of the test pile, test system platform modlflcatlons, and instructions

for the fabrication of test pile and the installation procedures at the offshore
test location. Further detailed documentation of the instrument design and data

acquisition system will be presented in a subsequent report.

This report is the first of a series of reports to be issued for CNRD 13-3.
Previous reports, presented in three-volumes, for work authorized under CNRD

13-2 were as_follows:

Tension Pile Study, Volume I, Site Investigation and Soil Characterization
Study at Block 58 West Delta Area, Gulf of Mexico, April, 1982.

Tension Pile Study, Volume II, Plan for Performmg Offshore Small~-
Diameter Pile Segment Tests, August, 1982.

Tension Pile Study, Volume III, Final Report on Sma11¥Diameter Pile
Segment Tests, August, 1983.
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2.0 DESIGN OF THE INSTRUMENTED TEST PILE
2.1 General

The design of the instrumented test pile will be discussed in the following
paragraphs of this section with each specific type of instrument and accom-
panying hardware being addressed. The detailed design drawings for the
fabrication of the instrumented test pile are presented in Appendix A. The
drawings are grouped into six major areas as follows:

Test pile layout
Strain modules and pressure transducers
3. Extensometer access tubes
4. Tell-tale access tubes
Bundle rods and cover plates
6.  Calibration

The group arrangement above does not necessarily follow the fabrication
sequence of the test pile. The actual sequence of fabrication for the test pile

is presented in Appendix C in a critical path, format.

Accompanying the design drawings are a set of instructions for the fabrication

‘of the test pile. These instructions give a step-by-step procedure with highlights

covering the major areas required in the fabrication process. These instructions
are presented in Appendix B.

2.2 Test Pile Layout

' The test pile will consist of three Vségmentsv, the first being a 55-m (180-ft)

instrumented segment,-while the two add-on segments are 27.5 m (90 ft) long
each. The second add-on segment incorporates a loading' head, located 2.1 m (7
ft) below the top of the pile. Each segment will be fabricated from shorter
lengths designated as "cans". ‘
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For the instrumented segment, each can will be 9.2 m (30 ft) in length, with
the location of the instruments in each can being identical except for Can 1,
which deviates slightly from this scheme inasmuch as the pressure transducers
are positioned differently. Reasons for dividing the instrumented segment into
9.2 m (30 ft) cans were as follows:

« To allow individual éalibration of each can
o To reduce handling requirements

o+ To increase efficiency
« To allow better ventilation and lighting
« To facilitate repetitive operations.

The first add-on segment will be assembled from 3.05-m (10-ft) lengths into a
12.2-m (40-ft) and & 15.2-m (50-ft) can. The internal hardware for these cans
will be installed while they are still in these lengths. The second add-on
segment will be fabricated in the same manner as the first add-on, with the only
difference being that the 12.2-m (40-ft) can is made up from two 6.1-m (20-ft)
lengths with a load head attached to one of the segments. Details of the

assembly process and test pile layout are presented in Appendix B.

2.3 Strain Modules

The strain modules to be used in the test pile were designed by The Earth
Technology Corporatlon to avoid several problems which commonly oceur in
instrumented test piles. These instruments were designed to average the wall
strain in the plle over a length slightly greater than one pile diameter, thus
avoiding problems associated with local strain variation near irregularities or .

discontinuities in the wall thickness of the pile. The units are alsc totally self-

contained and protected from damage by scouring from the internal soil plug. In

addition, the strain gage units are hermetically sealed to avoid the loss of the

‘instruments due to moisture intrusion. A schematic illustratibn of the sti'ain

module is given in Plate 1.
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Strain modules will be Iocaf:éa mthemstrumented iévégment and the second add-
on segment. The strain modules in the second add-on, near the pile load head,
willl be used for determining the pile head load, whereas the strain modules in
the instrumented segment are used to determine load "take-out" over the
embedded length of the test pile. |

2.4 Pressure Transducers

In the instrumented segment of the test pile, a pore preSsure transducer and a
total pressure transducer will be located on each side of the pile, 0.6 m (2 ft)
between centers. The pressure transducers locations are reversed from one side
to the other, so that comparable pore pressure and total pressure measurements

are made at the same elevation.

Each transducer will be bolted into a mounting ring pre-welded to the pile wall.
The position of the pressure transducers and instructions for installation are
given in Group B drawings of Appendices A and Appendix B, respectively. A

schematic of the two types of pressure transducers are shown on Plates 2 and 3.

2.5 Extensometer Access Tubes

The extensometers are electro-mechanical devices which measure the change in
length of a section of the pile during application of load. These devices are
located in Cans 2, 4, and 6 and serve as a redundant measurement for the
permanently attached strain modules. A schematic diagram of an extensometer
is shown in Plate 4.

Extensometers will be lowered from the top of the :pile to its seating location

within the gage section through access tubes welded to the inside wall of the

pile. These access tubes are water-tight and are to be kept free of foreign

matter. A special stab-type connector has been developed to ensure the water-
tight integrity of the access tubes at the splice joints. This stab-type connector
utilizes a double 0-ring seal, as shown on Plate 5.
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Extensometer gage sections are located at three elevations in the instrumented
g"’ ~segment, with diametrically opposed gage sections at each level. The three
b

tubes on either side of the pile are connected to each other as an additional
backup for flushing the seats of the gage sections should this be required. The
installation procedure for attaching the extensometer gage sections and
associated hardware to the pile wall is given in Group C drawings of Appendix A.
Detailed instructions as to the inStallation of the exfensometer tubes as the pile

is being assembled are given in Appendix B.

2.6 Tell-Tale Access Tubes

Tell-tales use a constant-tension steel wire to measure the movement at a

particular location on the pile. Two levels of tell-tales are to be installed in

the instrumented segment.

PN |

The tell-tale access tubes serve the same pufpose as the extensometer tubes,
that is to allow a passageway for the instrument. In this case, the "instrument"
is a cylindrical anchor weight. Since no electrical instruments are housed in the
tube, the restrictions for water-tightness and cleanliness can be relaxed.
Detailed drawings and instructions for the tell-tale access tube installation are
given in Appendices A and B, respectively.

2.7 Bundle Rods and Cover Plates

Cables will run from the instruments to the top of the pile and into the data

acquisition building (Plate 6). These cables pass from the inside of the pile to
the outside at a location just below the top of the instrumented segment. Once
the cables have exited the pile, they run the rest of the distance along the

outside wall of the two add-on segments. To prevent damage to the cables,

support must be provided during the pile driving and handling operations. A
deformed rod (rebar), comparable in diameter to that of the cable and located

approximately one cable diameter off the pile wall, accomplishes this purpose.

T
Lo

The cables are to be securely fixed to the deformed rod with ty wraps. Spacings
of the bundle rods and supports are given in Appendix A.

5|1§ii|l¢i ELT I SR R TR R T m ot e oy ST 1]
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2.8 Calibration

Each test can will be calibrated under load so that the cross-sectional area can
be accurately measured. The calibration is accomplished by loading the pile in
compression with known loads so that the pile stiffness, AE, may be determined.
This number is then utilized in the field to convert strains to loads. Instructions

and drawings of the calibration frame are presented in Appendices A and B.

3.0 INSTALLATION OF THE TEST PILE
3.1 General

The installation of the test pile is the most eritical step in the chain of events
leading up to the successful testing of the instrumented pile. Throughout the
fabrication and installation process, numerous contractors will be involved. This
will require careful planning and scheduling to accomplish the necessary work in

a timely and orderly fashion.

An organizational chart and critical path diagram outlining the installation
process at the West Delta Block 58A platform site is presented in Appendix D.

The topics discussed in this section will cover a general outline of the events
required for preparing the test site, mobilization, and test pile installation.
Details with step-by-step guidelines are presented in the instructions for the

installation of the test system in Appendix D.

3.2 Platform Modifications

Some structural modifications to the platform are required to accommodate the
load frame and deck-mounted crawler crane, both of which are to be assembled
on the deck of the existing structure. The major modifications, however, center
around the platform itself and the bay in which the load frame will be installed.

" N i i N i
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A complete seﬂt'o‘f platform;' modifications and load frame drawings is given in
Appendix E. The bay in which to mstall the load frame is the center bay on

the south side of the platform.

Numerous diagonal braces will be removed from beneath the deck of the
structure at elevations extending from below the wooden floor beams to just
above the water level. Additional structural members which do not interfere
with the test 'pné:iééét‘ioﬁ will then be installed. In addition to "beefing up" the
structure plle guxdes w1ll be centered 1n thls bay to insure that the test pile will

be driven vertlcally

These modifications'along with preparing the work area for additional 76.2-mm

(3-in.) diameter plle segment tests and a general upgrade of the platform, are

scheduled to be accomphshed mid to late summer ‘of this year The load frame
will be installed after these modifications have been accomplished. The
53 platform modifications should be completed prior to the test pile installation.

3.3 Mobilization

The timely mobilization of all the equipment, hardware and personnel to the test
site is a critical link in accomplishing the desired objectives of this research
prOject Close coordmatlon and cooperatlon among the fabr1cator contractors
and other associated parties is requlred S0 that each group of contractors knows
the responsibilities of the other.

Since there 1s hmlted space avallable in whlch to work, the necessary 1tems will
be posmoned on the platform to allow the other contractors to continue worklng
while the crawler crane 1s bemg assembled The next ma]or event in the
‘ moblhzatmn process w1ll be the assembly of the deck—mounted crane. A 100~
ton ]ack—up barge crane will ass18t 1n assemblmg the deck—mounted crawler crane
and also serve as hvmg accommodanons while the test plle is bemg installed.

Once the crawler crane is assembled and in working order, three segments of the
test pile and the secondary equipment will be loaded onto the platform from the
materials barge Preparatlons of the test p11e and other necessary 1tems will

continue until the instrumented segment is ready for mstallatlon

E‘ix
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3.4 Test Pile Installation

Once all the systems have been checked out and the instrumented segment
readied, the pile will be carefully picked up and lowered into the stab guide.

This operation must proceed slowly to ensure that the cables hanging from the
top of the pile are not damaged. Once the pile is supported vertically, it will be
Eﬂ lowered to the appropriate level to allow instruments to be read before allowing

the pile to sink under its own weight. The pile will then be driven to a

convenient working height above the load frame.

The first add-on will then be lifted with a two-point pick-up so as not to damage

the extensometer connections protruding from the end of the segment. It will

then be mated to the instrumented section. The instrument cables will be

bundled up the side of the pile and cover plates ihstalled. ‘The pile hammer will

then be placed on top of the pile and the pile driven to a convenient working

height above the load frame.

The second add-on segment will be installed in a similar manner, with the
exceptibn that it must be driven to a pl‘ééise elevation so that the hydraulic
rams can be positioned and the initial load test performed. Upon completion of
the initial test, the pile will be redriven a very short distance to restore the
residual stresses in the pile.

This description gives only the major steps in accomplishing the installation of
_the test pile. A detailed step-by-step procedure with accompanying illustrations
is presented in Appendix D.

3.5 Preparation for the Long-Term Test

The major pile load test is scheduled after a period of approximately three
months has elapsed so as to allow excess pore pressure dissipation. During this
time, the platform will be abandoned except for weekly or biweekly visits to

monitor pore pressure dissipation and to take readings of all other instruments.
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Some construction activities are scheduled after the initial installation of the
pile is completed. These include installing the upper load frame and the
reference beam system. In addition, the hydraulic syStem will be dismantled and

brought back on shore to ensure that it will be operable when testing begins

after the three-month waiting period.

The remainder of the equipment will be either dismantled and shipped back
onshore or securely protected from the harsh marine environment during the
winter months.
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APPENDIX A

Design Drawings for Instrumented Test Pile
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APPENDIX B

Instructions for Fabricating and Calibrating the Test Pile
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INSTRUCTIONS FOR FABRICATING AND
"CALIBRATING THE TEST PILE

INTRODUCTION

' DRAWINGS GROUP A

1.0 General
2.0 Requirements of Fabrication Shop Facility
3.0 Instrument Components ’

DRAWINGS GROUP B
4.0 Eleetrical Strain Modules
5.0 Pore Pressure and Total Pressure Cells
6.0 Additional Pile Instruments

DRAWINGS GROUP C
7.0 Extensometer Channel Brackets
8.0 Extensometer Connector Assembly
9.0 Extensometer Access Tubes (Instrumented Segment)
10.0 Extensometer Access Tubes (Add-On Segments)

"DRAWINGS GROUP D

11.0 Tell-Tale Access Tubes
11.1 Tell-Tale Tubes (Instrumented Segment)
11.2 Tell-Tale Tubes (Add-On Segments)

DRAWINGS GROUP E

12.0 Cable Bundle Rods
12.1 Internal Bundle Rods (Instrumented Segment)
12.2 Instrument Cable Exit (Instrumented Segment)
12.3 External Bundle Rods (Add-On Segments)
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13.0 Protective Cover Plates
13.1 Internal Cover Plates
13.2 External Cqver Plates

DRAWINGS GROUP F _
14.0 Pile Calibration of Instrumented Section

i}
ik




H ; . o | | o .
A AR ER 2 i 3 i i i sy % i [RERTH E Tt R a1 el b i 1 l»! ! ‘* ! “ ‘:n!vi H

g
£
Bt
b
P

INSTRUCTIONS FOR FABRICATING AND
CALIBRATING THE TEST PILE

£ INTRODUCTION

Accompanying the set of detailed drawings depicting the test pile are a set of
instructions for fabricating, assembling, and calibration of the instrumented
segment and the two add-on segments. The instruetions are grouped in the same
manner as the drawings themselves. These groups are divided into the type of
instruments, components, and procedures, and do not necessarily follow a
o sequential installation secheme. The installation scheme is given in a critical
path chart supplied at the end of this document. It is not directly stated in the
CPM, but there are numerous items which can be paralleled and activities
overlaped to meet the tight scheduling requirements. One such example is that
of the strain module installation, calibration and test can assembly process.
Since each can must go through the first two processes independent of the other,
the final assembly may proceed as each group of cans complete the calibration
process. A general overview of the test pile fabrication is given in the following

steps:
1. Prepare hardware and can segments
2. Assemble cans in specified lengths and mark instrument locations
3. Perform all toreh cutting operations on cans
4. Perform all hardware welding in cans
3. Install strain modules
6. Calibration _
7.  Assembly/alignment of segments
8. Prepare for shipment
9. Ship

This outline is given only to serve as a general guideline into the sequence of
operations for assistance in bidding this work. A detailed bar chart shall be
ks worked out with the successful fabricator upon award of contract. The Group A
kel drawings give general guide lines and requirements for the fabrication shop and
facilities requested. Most of these requirements are necessary due to the
complexity and sensitive nature of the operation. Also mentioned in this section
are the types and numbers of instruments to be installed in the test pile. These
are further discussed in more detail with step-by-step procedures for their
installation 'in Groups B-D. Group B discusses the instruments and the
installation procedures for those instruments which require.a transmission cable.
Eleetrical strain modules, total pressure and pore pressure transducers are those
instruments which fall into this class. The installation of mounting rings for the
pressure transducers are the first step in the fabrication process. The mounting
ring serves as the template in which the pressure transducers rest. The actual
installation of the pressure transducer is then one of the last steps after the test
pile has been assembled.

The strain modules are the first instruments to be installed in the individual cans
prior to the calibration and assembly process. The strain modules must be
installed with great care due to their susceptibility to damage by heat. A
welding scheme is given in this section outlining this installation plan.
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The extensometers and associated hardware are discussed in Group C. These are
drop-in instruments which serve as a back up to the electrical strain modules.
These instruments require a water-tight tube to run internally the length of the
test pile. A mechanical-type O-ring connector will provide the water-tight
integrity between the tubes in adjacent pile segments. To aid in the assembly
process, a large portion of the extensometer tubes will be preassembled outside
the pile and pressure tested to insure the water tight integrity of the system.
A scheme has been devised for this assembly process.

Group D discusses the installation of the tell-tale tubes. These tubes are similar
to those of the extensometers except that these do not require water tightness.
The tell-tale is a device which uses a constant tension cable with a weight
attached to measure the movement at a location on the pile.

The bundle rods and cover plates for both internal and external application are
presented in Group E. The bundle rods are simply a deformed rod (rebar)
attached to the pile wall with a stand off so that the transmission cables can
be attached with ty-wraps. The cover plates for these bundled cables serve as
a protective cover so that the passing soil, inside or outside the pile, will not
damage the instruments or cables.

General guideline for the calibration procedure of the individual test cans are
presented in Group F. The six test cans of the instrumented pile and one
segment of the 2nd add-on segment are to be calibrated. A frame is to De
provided so that the 30-ft cans can be calibrated in a vertical mode. Access
to the top of these cans are required so that the drop-in extensometer units may
be installed and checked against the strain modules.
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INSTRUCTIONS FOR INSTRUMENTING AND
CALIBRATING THE TEST PILE

17

1.0 General

1.1 The purpose of this set of instructions is to provide a set of detailed
procedures for the instrumenting and calibration of the test pile.

1.2 The test pile will consist of one instrumented section 180 ft in
length and two add-on sections, each 90 ft in length. The diameter
of the test pile shall be 30-in with a wall thickness of 0.75 in. The
pile material shall conform to Conoco General Specifications GS-

ﬁ _ 15.0, Section 1.2.3. A schematic diagram of the test pile is given
s on Plate A-101, with a composite cross section given on Plate A-
102.

1.3  The instrumented section, denoted as TP-1, will be constructed from
6 segments, each 30-ft in length: Individual 30 ft segment lengths
will herein be called "cans'".

1.4 Each add-on. section will be assembled from two pre-fabricated
lengths of 40 and 50 ft.

1.5 The second add-on section, TP-3, will have a léad head attached 7 ft
- from one end. (Plate A-103). The 20-ft length of pipe containing
the load head will be furnished by Conoco.

1.6 The 2nd add-on section and load head shall be painted per Conoco's
painting and sandblasting specifications.  Stripes shall also be
painted on the test pile at 1-ft intervals.

1.7  Vertical stab guides for field installation of the three segments shall
be provided as shown on Drawing A-106. The stab guides shall be
installed after the internal stab connections are installed and

bl successfully tested. :

1.8 The instrumented segment shall bé placed into a lifting cradle prior
‘to ship out. This cradle shall also carry the spooled transmission
cables.

1.9 The lifting cradle is designed to reduce bending stresses in the 180-

f:i ft instrumented segment during handling in the fabrication shop and
Yok at the offshore test site.

g"‘? 2.0 Requirements of Fabrication Shop Facility

bes

2.1 The site for calibration and alignment of the test pile shall be
located indoors such that it will be protected from weather and
shaded from sunlight.
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2.2 The site shall provide sufficient space to permit adjacent segments
of the test pile to rest end-to-end on supports during the alignment
process. Test cans may be placed in parallel working space at other
times of the construction process.

, 2.3 Proper support and alignment capabilities should be provided as
“ follows:

2.3.1 The pile supports shall be located at approximately the 1/4
points of each pile can section (30 ft) and founded on a
concrete base.

g;,, . 92.3.2 The pile supports shall be such that the pile rests on rollers
which permit the section to be easily rotated (Plate A-104).

2.3.3 The pile supports shall also provide for axial translation.
These supports shall also be such that longitudinal alignment
of adjacent segments can be accomplished (Plate A-105).

I ~ 2.3.4 A surveyor's transit shall be available for use in the
alignment of the test pile sections.

2.4 Contractor shall be prepared for welding of the instruments and
access tubes on the inside of the test pile sections.

P 2.5 Overhead cranes or crane access within the facilities should be
available to assist in handling the pile during the alignment process
and during load out.

9.6  Fabrication shop shall have access to barge and shipping facilities.

2.7 All necessary support equipment for fabrication shall be supplied by
contractor.

2.8 Contractor shall provide office space for 2 people with appropriate
. working facilities.

2.9 Fabrication shop and test pile shall be kept clean of any unnecessary
materials, dirt or welding trash.

e 2.10 Lighting and air circulation shall be supplied while workers are
PP working inside the pile.
Es _

3.0 Instrument Components

The instrumentation components for the instrumented section consist of
the following:
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3.1 Twelve total pressure cells
3.2 Twelve pore pressure cells
3.3 Twelve resistance strain modules
3.4 Six extensometers
3.5 Two tell-tales

Note: Items 3.1 thru 3.3 require transmission cables to run internally to
the top of segment TP1. The cables then exit and run externally the
remaining distance to the top of the add-on sections. Items 3.1.4
and 3.1.5 require access tubes to run internally the entire length of
the test pile for installation of the instruments after the pile is
installed by driving. The general orientation of these access tubes
within the test pile is shown on Plate A-102.

i |

¥ v Caution shall be exercised during the fabrication process with the
‘test pile being treated and handled as one large instrument. Due to
the special sequencing of instrument installation, a detailed con-
struetion sequence is shown at the beginning of this document.

S 4.0 Eleetrical Strain Modules

4.1 The electrical strain modules shall have a transmission cable
permanently attached.

4.2  The electrical strain units shall be monitored by Ertec during their
installation to the pile wall. Due to the potential for damage to the
strain module, the temperature along the outer tube of the strain
‘unit shall not exceed 200 degrees Fahrenheit.

4.3 The strain units in the instrumented segment shall be centered and
positioned as shown on Plate B-102. Small hydraulic jacks may be
required to hold the units in place while welding.

4.4 The ends of the strain units shall first be secured with fillet welds
1.0-in long on both sides of the instrument unit. Special precaution
shall be taken to ensure that the instrument cables are not damaged
during welding.

4.5 The final attachment shall be completed with 1.0-in long filet welds
staggered and crisscrossed along both sides of the unit. Sufficient
time between welds shall be allowed so that the strain units may
dissipate any heat absorbed during welding.

4.6 Transmission cables shall be then rolled into a figure-eight con-
- figuration and strapped to the bundle rods in each can segment after
they have been correctly installed and indications given of proper
working order. Approximately 40 ft of cable shall be left free to

exit through the pressure transducer mounting ring for calibration.
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4.7 Two 1.50-in. holes shall be cut in the pile wall for cable exits néar
r the ends of the external bundle rods (38.75-in. below the load head)
E : as shown in Plate B-102. '

4.8 The strain units in the upper portion of the 2nd add-on section shall
~ be positioned as shown on Plate B-102.

4.9 The strain units shall be installed in the same manner as outlined in
4.3 through 4.5 above.

4.10 Transmission cables shall then be rolled into a figure-eight con-
figuration and strapped to the bundle rods in the can segment after
they have been installed and indications given of proper working
order. Approximately 40 ft of cable shall be left free to exit the
can section during the calibration.

5.0 Total Pressure and Pore Pressure Cells

5.1 The total and pore pressure cells will be bolted onto mounting rings
which are prewelded into the pile wall as shown on Plate B-101.
Two different sizes of mounting rings shall be installed for the total
and pore pressure cells. A 6.0-in and 4.8-in diameter holes shall be
cut in the pile wall at the location of each total or pore pressure
cell.

The locations of the mounting rings are given on Plate B-100. The
edge of these holes shall be beveled for welding as shown.

5.2 The total pressure and pore pressure cell mounting rings shall then
be welded in place. Dummy pressure cells shall be used during the
mounting ring installation process to reduce distortion of the
mounting ring. These dummy cells shall be provided by Ertec.

5.3 Excess weld on the pile exterior shall then be ground smooth and
flush to conform to the pile wall surface. -

Note: Total pressure and pore pressm'e cells shall be the last set of
instruments installed in the pile.

5.4 The total pressure and pore pressure cells shall be installed from
inside the test pile. The transmission cables shall be placed on the
appropriate bundle rods as these units are bolted into the mounting
rings (Plate B-102). The cables are then secured to the bundle rods
using nylon ty wraps.

&
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5.5 After installation of the pressure tryan'sducerv's, the exposed bolts on
the exterior pile wall shall be welded and ground smooth to conform
"~ to the pile surface.

p

6.0 Additional Pile Instrumentation

6.1 Additional instrumentation for the pile test shall include:

Strain gages at the pile head

Displacement modules at the pile head

Dial gages at the pile head

Accelerometers and dynamic strain gages at pile head
Hydraulic pump pressure gages

.

QP

6.2 Pile verticality shall be determined using a downhole inclinometer.
The access tube for the tale-tell shall serve as the guide tube for
- the inclinometer. Measurements shall be taken at 10-ft intervals in
each tell-tale access tube.

6.3 Upon completion of the vertically measurements, one tell-tale shall
be installed in each of the tell-tale access tubes. The counterweight
seats for the tell-tale lines are shown on Plate D-102. Movement
of the tell-tale lines shall be monitored by DCDT's mounted on the
reference beam.

7.0 Extensometer Channel Brackets (Instrumented Segment)

7.1 Channel brackets consist of 6.0-in lengths of C3 x 5 structural
channel sections. Additional support brackets shall be prepared
from 2 x 2 x 1/4 angle sections for use in certain areas of the 180-
ft instrumented segment.

el 7.2 Unless otherwise specified, the channel brackets shall be spaced
94-in center to center along the internal pile wall (Plate C-100 and
C-101.) :

7.3 At the location of the extensometer gage section in can 6, support
brackets from angle sections shall be substituted for channel
brackets to permit space for welding the gage section (Plate C-100
and C-101).

7.4 Each channel bracket shall be attached to the pile wall with a
continuous weld along both sides (see Plate C-103).

7.5 Additional brackets shall be used to secure the extensometer tubes
after the tubes have been attached to the connector blocks and
brackets. Side mounted brackets are installed to reduce vibration
during driving (Plate C-110).
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7.6 At vertical stab joint locations, the access tubes shall be routed
such that a 0.325-in separation between the tubes is achieved to
permit space for installation into the connector block and connector
bracket (Plates C-103 and C-109).

7.7 Spacer bars and lugs as shown on Plates C-102 and C-110 are
provided to help guide the middle extensometer tube into the
connector block and bracket.

ExtenSometer Connector Assembly

8.1 Installation and alignment of the extensometer connector block.

8.1.1

8.1.2

8.1.3
8.1.4

8.1.5

8.1.6

8.1.7

8.1.8

The exact position of the connector blocks shall first be
marked at the top of pile segments TP1 and TP2 (Plate C-
111).

Sealing ports shall be drilled and tapped through the pile
wall as shown on Plates C-111 and C-116 to accommodate
screw plugs. This shall be performed using an alignment
template provided by Ertec.

The connector blocks shall be tack-welded into position with
final welding completed after the exact position is checked
during the alignment process.

Adjaceht pile segments (TP1 and TP2 or TP2 and TP3)‘ shall
be set up for alignment with axial translation as well as
rotation to be provided.

The pile segments will be butted together to position the
conneetor bracket with the male connectors attached. This
alignment procedure is necessary so that the O-rings on the
male connector will penetrate the connector block the
specified distance. ~

Tack weld the connector bracket to the pile wall and rotate
the pile 180 degrees to align the other connector bracket.

The pile sections shall be separated and then rejoined to
insure proper mating of the connecting joints. Final welding
of the connector bracket and connector block shall then be
completed.

After final welding is completed, a final demonstration shall
be performed on all the extensometer stab joint connections
to demonstrate proper functioning of the connectors.

| L“ l‘!! ’5?’"
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8.2 Connection of the extensometer tubes to' fhe connector block and
connector bracket.

8.2.1 Refer to Sections 9.0 and 10.0 for the installation of the
extensometer tubes.

8.2.2 A rubber hose sleeve shall be slikpped onto the extensometer
tube at the connector loecation.

8.2.3 Apply a thin coat of DC-4 silicon grease on both the
extensometer tube and receiving connector.

8.2.4 Slip four steel banding rings over the hose connector.

8.2.5 Slide the hose forward until it meets the connector block.

8.2.6 Clamp the two banding rings over the hose to form a water-
tight connection (Plate C-111).

8.2.7 Repeat steps 8.2.2 through 8.2.6 for the two outer tubes.

8.2.8 Pressure test the extensometer tubes and connector block at
100 psi until it is proven that no leaks oceur in the system
(Plates C-112 through C-116). Refer to sections 9.0 and
10.0 for pressure test details.

9.0 Extensometer Access Tube

9.1 The access tubes for the extensometers shall be made from standard
2-in pipe, schedule 40 (Plate C-107).

9.2 During all phases of construction, these tubes shall be kept clean
and dry with adequate protection from internal rust to be main-
tained at all times.

- .

| 9.3 Prior to installation, both ends of each typical 120-in section of
access tube shall be internally beveled as shown in Plate C-107.

§ B 94 Pre-assembled extensometer gage sections and tubes shall be
installed in cans 2, 4 and 6 (Plate C-106). A gage section is shown
on Plate C-107.

9.5 The gage section shall be attached to the pile wall with a continuous
weld. The extensometer tubes shall also be securely welded to each
channel bracket.

9.6 Pre-assemble the remaining extensometer tubes for each section
with a sleeve tube as shown on Plates C-104 and C-107.




9.7

9.8

9.9

9.10

9.11

9.12

The splices between the individual tube segmerits'shall be accom-

plished using 4.0-in lengths of 2-1/2-in schedule 40 standard pipe, as

illustrated on Plate C-107.

Individual pressure tests of the joined tubes and gage sections with
appropriate tube lengths attached will be performed at 100 psi for
30 minutes with no leaks observed.

The center extensometer tubes (upper gage section) shall be
attached to the connector block prior to assembling the six cans
(Plates C-103 and C-104). The center tube shall rest between the
two channel brackets. '

Pressure test the six installed gage lengths and extensometer tubes
to 100 psi for 30 minutes.

Attach extensometer cover plates and plow sections over all the
gage sections, splice joints, and fully-exposed areas, (Plate C-108)
onee the pressure tests have been cleared.

Note: The calibration of each can section will be performed prior
to completing the installation of the extensometer tubes in
the remaining cans.

The assembly of the extensometer tubes is best illustrated on Plates
C-104 and C-105, and consists of the following steps:

9.12.1 Align and assemble can sections 1 and 2, 3 and 4, 5 and 6
into 720-in sections (Plate C-104).

9.12.2 Lay the appropriate extensometer tube lengths (pre-welded
and pressure tested) in the respective can sections.

9.12.3 Align the remaining pile cans in a single line to be
- assembled into the instrumented test section length of
2,160 in (180 ft).

9.12.4 The extensometer tubes shall be placed into the channel
brackets and held in place by small jacks along the length of
the 720-in pile cans.

9.12.5 Couple the two 720-in joints of extensometer tubes (pre-
assembled) to the tube stick-out on the second can section.

9.12.6 Rotate the pile 180 degrees and couple the other exten-
someter tubes to the stick-out in the second can section.

9.12.7 The horizontal mating (alignment and welding) of the second
can to the 3rd and 4th can sections shall be accomplished
prior to the extensometer tubes being securely welded to the
channel brackets (Plate C-105).
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Note: The extensometer tubes must be pulled forward as the cans
% _ are brought together and gapped for welding. This process
e ' ~ of attaching a tube length to each preassembled can section
; ~ can best be described as a '"leap frog" operation between
3 tubes and sections.

9.12.8 Pressure test the two extensometer tubes to 100 psi for 30
minutes after the first 4 cans are assembled and the
extensometer tubes are welded into their brackets.

9.12.9 Place the four remaining extensometer tubes into the
preassembled can sections 5 and 6.

9.12.10 The two bottom extensometer tubes shall be placed into
their respective channel bracket and held secure by jacks
placed internally along the length of the 720-in(60-ft) pile
section.

9.12.11 Mate the extensometer tubes to the appropriate tube
stick-out in the previously assembled sections 1 thru 4
(Plate C-105).

9.12;12 Rotate the pile 180 degrees and couple the other two exten-
someter tubes to their respective mates.

9.12.13 Align and weld the two preassembled sections (1-2-3-4 and
cans 5-6).

Note: The extensometer tubes shall be moved forward as the can
sections are brought together and gapped for welding.

9.12.14 The two outer tubes shall be connected to the connector
- bloek on both sides of the pile in the 6th can section prior
to final welding of the tubes into the channel brackets. This
will allow any positioning of the rubber hose connectors or
their replacement to be accomplished before the tubes are
welded securely into the channel brackets (Plate C-103).

rE

9.12.15 Weld the remaining 4 tubes into the channel
brackets in ean sections 5 and 6.

9.12.16 Pressure test the extensometer tubes to 100 psi for 30
minutes as shown on Plate C-112).

Note: All sections of rubber hose to be connection shall be placed
on the extensometer tube prior to attachment of the tubes.

9.12.17 Upon successful completion of the pressure test, the
protector for driving vibration shall be installed over the
extensometer tubes (Plate C-110).
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10.0 Extensometer Access Tubes (add-on segments)

10.1

10.2

10.3

10.4

10.5

10.6

10.7

The extensometer tubes for the add-on segments (TP2 and TP3) shall
be pre-assembled (6 @ 1,062 in and 6 @ 1,056.5 in) and pressure

~ tested outside the pile as shown on Plate C-112.

The tubes for 1st add-on section (1,056.5 in) shall be attached to the
connector block and connector bracket prior to welding into the
channel brackets.

Beginning with the center tube, each set of 3 tubes shall be welded
into place and pressure tested to 100 psi for 30 minutes as shown
on Plate C-112.

Repeat the procedure for the tubes diametrically opposed (180
degrees apart).

Install the extensometer tubes in the 2nd add-on section (1,062 in)
in the same manner as outlined above.

Pressure test the tubes to 100 psi for 30 minutes as shown on
Plate C-105. '

Install driving vibration protector after successful 'completion of
pressure test.

11.0 Tell-Tale Access Tubes

11.1

Tell-tale tube (instrumented segment).

11.1.1 The tell-tale access tubes consist of 10-ft lengths of
2 1/2 x 2 1/2 x 0.188 square structural tubing. The positions
of the tell-tale tubes are shown on Plate D-100.

11.1.2 The tell-tale tubes shall be installed by welding directly to

. the pile wall. Minimum welds should be 6.0 in in length
spaced at 24-in centers on both sides of the tubes (see
Plate D-100).

11.1.3 At the vertical stab connections between pile segments and
at splices between individual tube lengths, the access tube
shall be joined as shown on Plate D-100 and D-101. The
joint consists of a 6-in length of 3 x 3 x 0.188 square
structural tubing which - overlaps and is welded to both
adjoining lengths of 2 1/2 x 2 1/2 x 0.188 tubing.

11.1.4 At the termination point of the tell-tale tubes in the
instrumented section, a tell-tale seat plug shall be welded to
the inside of the tubes as shown in Plate D-102.

O T e
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11.1.5 Water tight connections are not required in these tubes.
They may be therefore pre-installed in each 30-ft can of the
instrumented segment, with joints being made once the cans
are assembled.

Note: It is advisable not to have stick-out beyond the end of a can
scheduled for calibration.

11.1.6 Protective cover plates for the tell-tale tubes shall be
installed as shown on Plate D-102. The lower end of the
cover plate shall be cut on a 30 degree angle and sealed
with a cap plate.

11.1.7 The cover plate shall be welded to the pile wali with a
continuous fillet weld.

11.2 Tell-tale tubes (add-on segments).

11.2.1 The position of tell-tale tubes in the add-on segments shall
be marked prior to their installation. (Plate D-101)

11.2.2 The tell-tale tubes shall be preassembled with the joint
section attached to the upper end of the tubes. These
lengths shall consist of 600~in and 480-in lengths for the
first add-on segment and 600-in and 474~in lengths for the
second add-on segment. :

11.2.3 One side of the square tell-tale tube facing the pile wall
shall be removed for a distance of 16.0 in. This section
shall be placed over a slot through the pile wall centered at
272.0 gn. from the end of the second add-on segment. (Plate
D-101

11.2.4 The tell-tale tubes are slipped into the joint sections on the
~ adjoining section of pile, and are attached internally as
these pile sections (600 in and 480 in) are brought together

for welding.

g

18

Note: Final welding at the vertical splice joint locations should be
accomplished after alignment has fixed the location of these
tubes. It is recommended that a 120-in length be unat-
tached prior to alignment.

BE =

Frowe

B i

12.0 Cable Bundle Rods
12.1 Internal Bundle Rods (instrumented segment)

12.1.1 Cable bundle rods shall be installed in all segment of the

- test pile. Transmission cables shall be bundled internally
along the instrumented segment and externally along the top
portion of the instrumented segment.
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12.2

12.3

12

©12.1.2 A single bundle rod shall be installed in testv'ca'ns 1 and 2.

Two bundle rods shall be positioned in test cans 3 and 4 with
three bundle rods installed in test can 5 and 6. This is on
Plates E-100 through E-102.

12.1.3 The bundle rods shall consist of No. 5 (5/8-in diameter)
deformed rod. Internal spacers are 5/8-in diameter rods in
lengths of either 2 in or 4 in.

12.1.4 ~ First, the spacers shall be welded to the interior of the pile
wall. Their purpose is to space the bundle rods away from
the wall at intervals shown on Plate E-100 and E-101.

12.1.5 The lengths of the bundle rod shall then be placed over the
spacers and welded. (Plates E-100 through E-102).

12.1.6 Final attachment of the transmission cables are covered kin
Section 12.4.

Instrument Cable Exit
12.2.1 Three holes, of diameter shown on Plate E-103, are to be

cut through the pile wall at the designated cable exit
locations (Plates E-101 and E-103).

12.2.2  Details of the cable exit are shown on Plates E-104 thru
E-106.

12.2.3 Bent deformed rods are to be installed through the holes cut
in the pile wall (Plate E-104).

12.2.4 These rods shall be placed on the spacers and welded.

12.2.5 The ends of each bundle rod shall be centered over the
spacers so that only half the splice spacer is covered
(E-102).

External Bundle Rods (Add-on segments)

12.3.1 Bundle rods similar to those placed internally along the pile

will also be required for the transmission cable attachment
on the add-on segments.

12.3.2 Spacers shall be placed on the exterior of the add-on

segments as shown on Plate E-108. The outer spacers are
5/8-in diameter rods in lengths of either 2.0 or 4.0 in. The
center spacers shall consist of 5/8-in plate, 4.0 in long, and
a height of 1.50 in.

s sl 00 L st AR D il B R R




r - v o
sl a2 vk s s mr a0 I R L ITTITIN S TRl (] 1l A ? AL R

13

12.3.3 Bundle rods of deformed bar shall then be placed on the
spacers and welded. (E-109 and E-110).

8 |

T
i

Note: The spacers and bundle rods shall be placed on the exterior
surface of the add-on segment only after all internal access
tubes have been attached and alignment processes finished.

12.4 Transmission Cables

12.4.1 Transmission cables are permanently attached to all instru-
ments. There are 18 cables on each side of the test pile.
The cables run internally along the length of the instru-
mented segment and exit just before the first add-on
‘segment (Plates A-101 and A-102).

12.4.2 Extreme care must be taken to preserve the integrity of
these cables since they are the life-line of the instruments.
The cables shall always be protected when welding or torch
cutting is performed near their location and caution shall be
exercised while handling the cables.

12.4.3 The diameter of the cable is 0.534-in and shall be bundled
" around a similar size rod so that a smooth transmission
network can be attained. Plates E-106, E-107 and E-111

show the cable networks bundled to the three bundle rods.

12.4.4 The instrument cables shall be bundled to the appropriate
rods after assembly of the 2,160-in instrumented segment.
(Plate B-103).

12.4.5 Transmission cables attached to the strain modules pre-

f g'g viously stored in each can section shall be removed from the
£ storage configuration and stretched out passing through the
appropriate exit hole.

e

12.4.6 Transmission cable for the total and pore pressure trans-
ducers shall be carefully pulled from the end of the
instrumented segment through the test pile and out the
appropriate cable exit hole. The instruments will then be
bolted to their respective mounting rings progressively
installed until all transducers are attached. (Plate B-103)

12.4.7 All excess slack shall be removed from the cables as the
bundling operation proceeds forward to the cable exit.
Bundling to the bundle rods is achieved by placing nylon tie-
wraps every 12.0-in. around the cables (E-111).

12.4.8 A fire retardant material shall also be placed around the
bundled cables prior to the internal cover plate being
installed.
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12.4.9 A piece of flexible rubber hose 12.0-in in length and large
™ enough to accept the six bundled cables (network) shall be
placed around the instrument cables at the point where the
bundle rod passes through the pile wall.

Note: Extreme care shall be exercised while stringing the instru-
ments cables through the cable exit holes and welding cover
plates.

12.4.10 Cables are bundled to the exterior rods after passing through
the cable exit holes for a distance of 12.0 in past the
location of the external cover plate (Plate E-103 thru
E-106).

12.4.11 A short piece of external cover plate is welded over the
cable exit (Plates E-104 , E-108 and E-109) to serve as
protection.

12.4.12 Steps 12.4.5 through 12.4.11 are then repeated for the
instruments diametrically opposed.

12.4.13 The lengths of transmission cables are then respooled and
' ‘placed on cable racks for transportation to the test site.
These racks are located on lifting and handling cradles.

13.0 Protective Cover Plates

13.1 Internal Coverplates

13.1.1 The protective cover plates for the electrical strain mod-
- ules, cable network, total pressure, and pore pressure cells
£ shall consist of lengths of 6x6x3/8 structural angle sections.

13.1.2 Both ends of the internal cover plate shall be cut on a 30-
- degree angle and sealed with a 3/8-in thick steel plate. A
typical cover plate for an end section is shown on Plate E-

107.
e
| E - 13.1.3 Extreme care shall be exercised during the installation of
. the cover plates so as not to damage the instruments or
| Q cable network attached to the bundle rods.

13.1.4 Each cover plate shall be positioned individually over the
instruments and cable network before being welded. The
required weld lengths are 6.0-in. on 12.0-in. centers along
both sides of the cover plate. A protective insulation
blanket shall be installed either side of the outer cable
network prior to welding the cover plates. (Plate B-103)

i

13.2 External Cover Plates (field installed)

13.2.1 The external cover plates covering the bundled instrument
cable network shall be installed at the test site once the
test pile has been made vertical. '

s
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13.2.2 The protectiVe cover plates for the add-on sections shall
consist of lengths of 6x6x1/2 steel angle section. A typical
length of this cover plate is 120.0-in (Plate E-111).

, 13.2.3 The instrument cables shall be tied to the cable bundle rods

m in three groups of six cables and wrapped with a fire-

= retardant ecloth prior to welding cover plates (see
Plate E-111).

13.2.4 The cables shall first be attached to the pile by workers
stationed on both levels and sides of a work cage being
hoisted up the add-on segments.

13.2.5 A kelems clamp shall also be threaded over each individual
groups of six cables and attached at predetermined point
pelow the top of the test segment to support the cable
networks during pile driving.

13.2.6 The protective covers shall have holes cut which will serve
as lifting eyes.

13.2.7 The protective cover plates shall be welded to the pile with
staggered welds of 6.0-in spaced 12.0-in apart on both sides
of the pile (Plate E-110).

13.2.8 Bars to position the external cover plates shall be installed
in the shop during installation of the external bundle spacers
and rods (Plate A-106).

14.0 Calibration of Instrimiented Section

14.1 Each test can of the instrumented section shall be independently
calibrated prior to assembly of the full instrumented segment.

o : 14.2 Six test cans 30 ft in length and one 20 ft in length shall be tested
vertically in a calibration frame provided by the contractor. Plate
F-100 shows the suggested set-up for pile calibration.

14.3 The test cans shall be loaded in axial compression during calibration.
A minimum of 200 kips of load shall be required. Ertec will
provide the hydraulic system to calibrate the test cans.

14.4 Ertec personnel will perform the test pile calibration. Contractor
shall be responsible only for set-up of the calibration frame.

o 14.5 The test ecans shall be protected from sun light or other factors

influencing large temperature variation during calibration. It may
be necessary to perform the calibration process in the late evening
or early morning hours to ensure the ambient temperature variation

does not affect the calibration process.

i
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Access to the top of the pile a
be provided by
the drop-in extensometers can b
process. A scaffolding system incorporated aro
the test can and may best serve this purpose.
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long with a safe working area shall
the contractor. This work area is required so that
e read during the calibration
und three sides of
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APPENTIX C

Critical Path Sequence for Test Pile Fabrication
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APPENDIX D

Instructions for the Installation of the Test System




INSTRUCTIONS FOR INSTALLATION OF THE
TEST SYSTEM

1.0 General

2.0 Preparation of Existing Platform (By COMPANY)'
2.1 Test Platform
2.2 Installation of Load Frame

3.0 Mobilization of Equip‘ment (By CONTRACTOR)
3.1 Equipment and Hardware
3.2 Test Site

4.0 Installation of the Test Pile (By CONTRACTOR)
4.1 Instrument Test Section
4.2 1st Add-On Section
4.3 2nd Add-On Section

5.0 Installation of the Upper Work Platform and Reference Frame (By
CONTRACTOR)
5.1 Upper Work Platform
5.2 - eference Frame

o 6.0 Demobilization (By CONTRACTOR)
§}! 6.1 Deck Crane
6.2 Test Site
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1.0 GENERAL

1.1 These instructions define the requirements for the general se-
quence of offshore construction activities for the installation of
the load frame (by COMPANY) and test pile (by CONTRACTOR).
Responsibilities of the CONTRACTOR during the installation of
the test pile are defined in Section 3.2 of Bid Tender 4397.2.

1.2 The procedures, instructions and associated drawings are considered
to be complementary to Conoco's specifications.

1.3 The organization for the work execution is shown in Plate 1.

1.4 The proposed work schedule is shown in Appendix B. This schedule
is based on the following conditions.

1.4.1 The operations carried out at the offshore test site shall be
normally 24 hours a day and 7 days a week.

1.4.2 The overall work schedule is based on normal weather
conditions during mobilization and installation of the test
pile.

1.4.3 Upon completion of the installation of the test pile and
associated hardware, the normal work schedule shall be

B reduced to 12 hours a day and 7 days a week.

; _
2.0 PREPARATION OF EXISTING TEST PLATFORM (BY COMPANY)

i 2.1 Test Platform

2.1.1 The existing production facilities remaining on the platform
deck shall be cleared or re-positioned so as not to interfere
with operations or present safety hazards during the instal-
lation or testing phase of the project.

2.1.2 All necessary equipment and facilities (walkways, grating,
stairways, boat landings, etc.) shall be upgraded to ensure
adequate servicability for the duration of the project.

2.1.3 Where necessary, flanges of the two central floor beams
shall be removed over the test bay area to cut a 42" § hole
through the existing deck plate (see AFC Drawing A-140-
D8).

2.1.4 Central portion of the diagonal braces at elevation +10 feet
and +31 feet shall be removed and pile guides shall be
installed in accordance with the AFC Drawings A-140-D11
and D-12.

2.1.5 Main deck plate adjacent to the jacket legs in each corner
of the test bay shall be strengthened for acceptance of the
load frame (see AFC Drawings A-140-D9 and D-10).

El
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2.1.6 Generators and a lighting system shall be provided on the
platform so that operations may proceed around the clock.

2.1.7 A single side band or marine band communications system
shall be available on the platform or construction barge
during all construction and testing activities.

2.1.8 Skid beams for the portable drilling rig shall be moved to
the new position. Three 12-in conductor pipes shall be
placed at the designated locations and installed to a depth
of 30 ft below the seafloor. The loading frame plates shall
also be installed at this time. (See Drawing A-100.)

2.1.9 Concentric pipes used for supporting the reference beam
shall be installed to a depth of at least 40-ft below the
seafloor (see AFC Drawings A-140-D1, -D11, and -D12).

2.2 Installation of the Load Frame

2.2.1 All preliminary preparations and modifications to the exist-
ing test platform shall be performed by COMPANY prior to
the installation of the load frame.

2.2.2 The load frame should be complete in one piece upon arrival
to the test site. : '

2.2.3 Installation Qf the loading frame shall be carried out with
the following general procedure:

2.2.3.1 Make edge and surface preparations on the test
platform and load frame for welding.

2.2.3.2 Attach lifting lines and hoist the load frame into
position with a crane capable of lifting the 75-ton
load frame in one piece.

2.2.3.3 Lower the load frame into position and connect the
' load frame to the test platform. Conduct neces-
sary test to ensure that all welds meet the required

welding specifications.

2.2.3.4 Install inner reference piles to a penetration of
approximately 40 ft. below the seafloor to serve as
the support for the reference beam network.
Drawings A-140-D0, -D5 and -D6 illustrate the
correct location of these members with respeet to
the load frame and existing platform.
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MOBILIZATION (BY CONTRACTOR)

3.1

3.2

Equipment and Hardware

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

Port of mobilization for the test pile shall be the Fabri-
cation yard at which the pile is assembled and built.

All equipment required for operations shall be mobilized to
the test site on either a materials barge or a 100-ton jack-
up barge.

The port of mobilization for the jack-up barge is not
specified presently but is expected to be from along the
Louisiana Coastline.

The test pile shall be transported to the test site in 3
pieces. The instrumented segment shall be 180 ft. in length
with the 2 add-on sections, each being 90 ft. in length.

In addition to the test pile, COMPANY will supply a
portable laboratory, prestrung cable racks, data acquisition
building, generators, and other necessary equipment to be
mobilized offshore.

Delmag diesel hammers as requested by COMPANY shall be
provided by CONTRACTOR.

Test Site

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

Upon arrival at the test site, the jack-up barge shall position
itself on the south side of the platform.

The materials barge shall then be stationed on the west side
of the platform. This will allow easy access for the crane
on the jack-up barge to the 150-ton crawler crane (Mani-
towoe 4000W or equivalent) and boom sections.

Generators and support equipment shall be unloaded and
placed in service while the 150-ton crawler crane and boom
sections are being readied for transfer.

The 150-ton crawler crane shall be assembled expeditiously
allowing the instrumented segment and add-on segments of
the test pile to be transferred to the platform pile staging
area as soon as possible (Plates 2 and 3).

_Other equipment shall be transferfed to platform and set up

while instrumented segment is being readied and cables are
being hooked up to the Data Aecquisition System.
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INSTALLATION OF THE TEST PILE (BY CONTRACTOR)

4.1

Instrumented Test Segment (TP1)

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

The sequence of field construection activities for the instal-
lation of the test pile shall be as follows:

The instrumented pile segment resting in the lifting cradle
(by CONTRACTOR) and add-on segments shall be made
ready for lifting onto the platform deck. This will consist
of the following events:

4.1.2.1 Lift instrumented and add-on segments of the test
pile from the materials barge onto deck of
platform into the pile staging area.

4.1.2.2 Remove cable spools from lifting cradle and un-
: spool cables onto the deck of the platform. The
cables shall be unrolled in an orderly fashion and
placed on the platform deck in groups of six. A
Kelems clamp shall be placed over each group of

six cables.

4.1.2.3 The cables shall be connected to the data acquisi-

tion system inside the instrument building so that
all instruments may be monitored during installa-
tion.

4,1.2.4 Ertec personnel will install the saturated porous
stones into the pore pressure cells. Cells will be
covered with plastic sheets so that they remain
saturated during uprighting procedure.

Attach lifting lines and air tugger lines to the instrumented
segment and upright the pile. Instrument cables shall be
carefully handled so that they will not be damaged by the
crane lines (Plate 4).

Position the instrumented pile segment over the load frame
and lower pile into the stabbing guide. Lower pile until it
rests on stops. (extreme caution shall be exercised during
the uprighting procedure to protect the free cables).

Remove strong back/lifting cradle from the instrumented
pile segment.

. Attach lifting lines to the upper pad eyes and lift the pile

segment off stops at platform deck.

‘Remove stops and grind the pile segment smooth.
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4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

4.1.14

Lower the pile segment to the next set of stops, and the pile
tip is just off the seafloor. At elev. +10, remove any plastic
sheets covering the pore pressure cells as they are immersed
in the seawater.

A full set of pile instrument readings shall be taken to
record the initial zero readings of the instruments while the
pile segment is hanging vertically. These readings shall also
include the drop-in extensometer units. The extensometers

shall be zeroed in the following manner:

4.1.9.1 Hoist the working cage with workers and instru-
ments to the top of the instrumented segment.

4.1.9.2 Install the dummy/cleaner into each tube to remove
any dirt which may have gathered on the seats in
the gage section.

4.1.9.3 Lower each instrument into its respective tube and
wait for temperature stabilization.

4.1.9.4 Make readings of each instrument and check for
repeatability.

4.1.9.5 Retrieve each instrument and repackage extenso-
meter prior to lowering work cage.

4.1.9.6 Lower work cage to platform deck and remove.

Raise the instrumented pile segment off stops upon com-
pletion of zero readings on the instruments.

Remove stops and remove all weld metal by grinding.

Lower the instrumented pile segment until the pile supports
its own weight. At elev. +10, remove plastic sheets as pore
pressure cells pass into the seawater.

Mount the pile hammer and drive the instrumented segment
until the external cover plate enters the anti-rotation guide.

The pile hammer will be then removed and the work cage
positioned around the pile so that the surface of the
instrumented segment may be prepared for welding.
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4.2 First Add-On Segment (TP2)

4.2.1 The first 90-ft add-on segment shall be made ready for
lifting prior to making the first vertical stab between
segments TP1 and TP2.

4.2.2 Attach lifting lines to the add-on segment and lift with a

' two point pick-up until pile is vertical, Extreme care shall

be taken during the process so as not to damage stab-joint
connectors.

4.2.3 Prepare the internal access tube connectors and the surface
of the add-on segment for welding.

4.2.4 Lower the add-on segment onto the instrumented segment
until the four alignment guides are in contact and the access
tubes mate properly.

4.2.5 Pressure test the water tight extensometer connectors prior

to welding the two pile segments together. After the
M connectors have been proven water-tight, the splice joint
E. may be welded. Caution should be exercised to protect the
instrument cables from welding and cutting operations
around the splice joint.

4.2.6 Add additional silicon grease to the extensometer connector
block and weld the scew plugs into the pile. Remove the
external pile stabbing guides and grind any excess material
from the splice joint. Ultrasonic testing of the pile weld is
required before additional penetration is permitted.

4,2.7 Attach the cross over bundle rod bars over the splice joint.

4,2.8 Remove any welding protection surrounding the instrument
cables and prepare for attachment to the first add-on
segment.

4.2.9 The work cage shall then be hoisted to permit access to the
entire length of the add-on segment for the attachment of
the instrument cables and protective covers.

4.2.10 Progressively hoist work cage while clamping instruments
cables using nylon ty wraps to the bundle rods (Plate 5).

4.2.11 Bundle cables to 12 ft below the top of the first add-on
segment and attach the Kelems clamps to support the cables
%E _during pile diving operations.
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4.2.12 Lower work cage to the platform deck to install protective
insulation around the cable network and to change out
workers, if required.

4.2.13 Install angle segments in 10-ft lengths to 15 ft below the top
of the add-on around the bundled cable network.

4.2.14 Lower work cage for final welding of angles and prepare pile
hammer for driving the first add-on segment.

4.2.15 Mount pile driving hammer on top of first add-on segment
and drive without interruption to a convenient working
height above the load frame.

4.3 Second Add-On Segment (TP3)

4.3.1 Remove bundled instrument cables from inside the top of
second add-on segment and route through the exit hole
provided below load head. Install dynamic instrumentation
below the load head.

4.3.2 Repeat step 4.2.2 through 4.2.10 for the second add-on
segment.

4.3.3 Bundle cables to 5 ft below the bottom of the load head and
attach the Kelems clamp to support the cables during pile
driving. The cables existing below the load head should also
be threaded through additional Kelems clamp.

4.3.4 Install cable insulation as the work cage is lowered to the
load frame deck to change out workers.

4.3.5 Install angle segment in 10 ft length to 5 ft below the load
head of the second add-on segment (TP3). '

4.3.6 Complete welds on angle segment as the work cage is |
lowered to deck. Prepare pile hammer for driving the
second add-on segment.

4.3.7 Position the hydraulic rams on the load frame and cheek out
all loading and data acquisition equipment. Onece this has
been demonstrated to be in good working order, the
contractor shall be advised that the pile is ready to be
driven.

4.3.8 Monitor dynamic instrumentation while continually driving
. the second add-on segment to grade (Plate §).
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4.3.9

Attach hydraulic rams to the load head.

4.3.10 Perform immediate load test in tension and compression

(Plate 7).

4.3.11 Remove hydraulic rams and redrive the test pile 1.0 ft.

5.0 INSTALLATION OF THE UPPER WORK PLATFORM AND REFERENCE
FRAME (BY CONTRACTOR)

5.1

5.2

Upper Woark Platform

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

The upper work platform supplied by COMPANY shall be
installed upon the completion of the initial tension and
compression tests.

The upper work platform shall be complete in one piece
upon arrival to the test site (Dwg. No. A-140-D6)

Surface and edge preparations shall be made on the upper
work platform and test pile prior to attachment.

Attach lifting lines to the upper work platform and lower
over the top of the test pile. Lifting slings shall be
sufficient to handle the anticipated _ tons. These slings
shall be attached to the lifting eyes on the work platform as
shown in Dwg. No. A-140-Dé.

Conduct necessary inspections and tests ‘to ensure that all
welds meet the required welding specifications.

Reference Frame (by COMPANY)

5.2.1

5.2.2

5.2.3

The wooden cross members and bracing of the reference
frame (supplied by COMPANY) shall be preassembled prior
to arrival at the test site. ‘

The two vertical stands that the reference network rest
upon shall be installed by COMPANY at the time the
platform is modified and the load frame is installed.

The vertical stands consist of a 6-in. diameter pipe pile
inside a larger pipe of 12 3/4-in. diameter with wall
thickness of at least 0.25 in. These vertical members shall
be placed approximately 15 ft apart and shall be installed to
a depth of at least 30 ft below the seafloor. Refer to Dwg.
Nos. A-140-D0, -D5, and -D6 for details of the reference
network.




5.2.4 Conduct necessary inspections and tests after the test pile
is driven to ensure that all reference f{rame network
members are true and level and that they meet the required
specifications.

5.2.5 Install the measurement modules and mounting brackets to
the cross members of the reference frame.

B
Lo 6.0 DEMOBILIZATION
ﬂ 6.1 Demobilization of the 150-ton Crawler Crane

6.1.1 Demobilization of the crawler crane shall begin immediately
upon completion of installing of the upper work platform and
removal of the hydraulic rams. It shall follow the same
sequence of disassembly as those outline in Section 3.2 for
the initial assembly of the crane.

6.1.2 The 100-ton crane located on the jack-up barge shall assist
in derigging the deck mounted crawler crane. Upon the
crane's disassembly and placement onto supply barge, the
offshore CONTRACTOR shall be demobilized.

6.1.3 Upon the disembarkment of the supply barge, the 100-ton
jack-up barge used as the living quarters and in the assembly
process of the deck mounted crawler crane shall also be
demobilized.

6.1.4 This jack-up barge shall be replaced with a smaller jack-up
barge prior to the departure of the larger vessel. It will
carry the drilling rig and necessary support equipment to
perform the installation of the small diameter tool. Drilling
crew and equipment will be subcontracted to MecClelland
Engineers. ‘

6.1.5 This smaller jack-up vessel shall be positioned on the south
side of the platform so that the drill rig may be unloaded
directly onto its working skids.

6.1.6 Other equipment shall be unloaded as required.

6.2 Demobilization of the Test Site

6.2.1 The test site shall be completely demobilized upon the final
implantation and testing of the small diameter tools.
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6.2.2 All of the drilling equipment supplied by the drilling
contractor shail first be broken down and placed upon the
jack-up barge or supply vessel.

i 6.2.3 Ertec equipment and that supplied by Conoco shall next be
removed from the platform and placed on the jack-up barge.
@ 6.2.4 Final preparations to the platform to secure items that are

remaining shall take place prior to the jack-up leaving the
test site.
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