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_ TENSION PILE STUDY
kS CNRD 13-2

Volume II

Plan for Performing Offshore
Small Diameter Pile Segment Tests

Gentlemen:

In accordance with the contract between Ertee, Inc. and Det Norske Veritas,
submitted herein is the second of a series of reports concerning the Tension Pile
Study, CNRD 13-2, currently in progress. This report presents the test plan for
performing small diameter pile segment tests offshore at West Delta Bloeck 58
e in the Gulf of Mexico. Also included are brief descriptions of the test
instrument and the data acquisition system. Further documentation will be
presented in a later report.

We look forward to working with you on the operational phase of this study soon
to be performed. If there are any questions regarding the contents of this
B . report, please contact us.

Very truly yours,

udibert, P.E. Thomas K. Hamilton, P.E.

“gan M.7E.
e Associate and Manager Project Engineer
Ertec, Inc., Gulf States Region
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INTRODUCTION

This report presents information concerning the small-diameter pile segment test
program to be performed at a decommissioned CAGC platform in Block 58 of the
West Delta area, Gulf of Mexico. The small-diameter pile segment test discussed
herein is part of a larger study with the overall objective of improving the
understanding of pile—sdil interaction during cyelic tensile loading, such as the
loading expeected to be produced by a deepwater Tension Leg Platform (TLP).

The information contained in this report is intended to provide a brief
documentation of the test system, ineluding the instrument design and the data
acquisition system, and also to outline the operational plan for performing the
small-diameter pile segment tests offshore. Furthermore detailed documentation
of the instrument design and the data acquisition will be presented in a
subsequent report.

This report is the second volume of a series of reports to be issued. Volume I,
dated April, 1982, concerned the site investigation and soil characterization at
the subject site. The small-diameter segment test planning, selection of test
depths, and operational decisions presented in this report were based on the
results presented in the Volume I report.

Ertec
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DESIGN OF PILE SEGMENT
General

Four small diameter pile segment instruments have been developed for use in
this program. The tools will be deployed through standard drill pipe following
the procedures outlined in the section of this report entitled "Operational Plan".

Each instrument is capable of measuring shear transfer, displacement of the
instrument relative to the soil at test depth, total lateral pressure and pore
water pressure. The instruments have 7.62 em (3.00 in) outside diameters and
are 407.24 em (160.33 in) in length. The lower 213.4 em (84.0 in) is a cutting
shoe to simulate an dpen—ended piie. A diagram of the assembled pile segment
instrument is shown on Plate 1. Also shown are enlargements of the load cells,
pressure transducers, and displacement transducer. Further descfiptions of these
components are given in the following paragraphs.

Shear Transfer Measurem'enfts

Shear transfer will be measured by taking the difference in load on two cross
sections of the model. The cross sections are separated by a length chosen to
give an external surface area of approximately 2.0 sq ft (0.186 sq m) between
the load measurement points.

The load cells shown in Plate 1 consist of an inner spool-shaped member with
an external sleeve welded to the load cell at each end to provide mechanical
protection and to seal the annulus. Each load cell has eight longitudinally-
oriented strain gages bonded at equidistant locations around a circumference
located at mid-height of the spool. Alternate strain gages on each load cell are
connected in series, and the four series resistances thus created are connected
to form a fully-active Wheatstone bridge. The strain gage bridge created will
be sensitive only to axial loads applied to the model between the load cell
locations, with strains arising from common axial loads and from transverse
bending being self-cancelling.

Ertec

[




| N H PR | i H [T
[T v B s mEmas i sell B0 b bl el ol Rl il 4l s bl M

The pile segment defined by the load cells and interconne’ctingvsleeves willybe
calibrated in a specially-designed framework (see Plate 2). The pile segment
will be prestressed, and calibration loadings applied to the segment between the
load cells in such a manner so that the load cells will both experience the same
changes in load. The load cells will also be calibrated independently, so that any
differences in the strain gage output from each load cell may be accounted for
in the computation of shear transfer.

The expected resolution in shear transfer is less than + 1.0 psf (0.0479 kPa),
resulting in an accuracy in determination of shear transfer considerably better

than + 1 percent.
Total Pressure Measurement

Measurement of total radial soil pressure will be made by weighing the force
exerted on a small load cell with an active face which projects through the wall
of the pile sement model. The active face of the transducer is shapedv to
conform to the outside surface of the tool, avoiding disruptions of radial
pressure near the transducer. The active face of the transducer is circular and
has a projected surface area of 1.00 sq in (6.45 sq em).

The load transducer consists of a spool-shaped inner member, with a protective
metal cover welded at the ends to seal and protect the annulus. Two 90° -
rosette strain gages are bonded around a circumference at mid-height of the
reduced cross-section. The four strain gage grids are connected in a four-arm
fully active Wheatstone bridge configuration.

The load transducer will be calibrated by paballel measurements of water
pressure with the precalibrated pore pressure transducers, with verification of
the calibration made with a series of dead-weight loadings.

The expected resolution in radial stress measurement is approximately + 15 psf
(0.71 kPa) resulting in an accuracy in determination of total pressure of the
order of 0.1%.
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Pore Pressure Measurement

Pore water pressures will be measured by commercially-available diaphragm-
type pressure transducers manufactured by Gould, Ine., Model Number
PA856-500.

The pressure transducers will be mounted in é'cylindrical housing for sealing and
mechanical protection. The active face of the transducer will be separated from
the soil by a porous carborendum filter, which will be shaped to conform to the
exterior surface of the pile segment model.

The expected resolution in pore pressure data is better than + 1 psf (0.0479 kPa).
Displacement Measurement

Displacement of the pile segment model will be measured by a DC-operated
LVDT (linear variable differential transformer) manufactured by Schaevitz
Engineering, Model Number GCD-121-SOO. The DC-LVDT will be encased in a
sealed cylindrical housing which is mounted to the bottom load cell. The section
of the tool surrounding the LVDT housing is built in three parts, so that the
upper section of the tool (including the load cells) can move axially with respect
to the lower section (including the cutting shoe) for a total distance of 1.0 in
(2.54 em). The core of the LVDT is fixed to the lower section, enabling down-
hole measurements to be made of the relative movement between the sensitive

section and the cuttihg shoe, which serves as an anchor.
The DC-LVDT has a nominal output rating by the manufacturer of approxi-

mately 20 volts/inch (7.87 v/em). The resolution in the measurement of
displacement will thus be better than +0.001 in (0.025 mm).

Ertec
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E] v DATA ACQUISITION SYSTEM

The heart of the data acquisition system is a high-level language programmable
laboratory computer system built by Digital Equipment Corporation. The
MINC-23 computer is designed for data acquisition and control applications.
The RT-11 operating system is written especially for real time data collection
and dedicated acquisition and control applications. Acquisition programs are
written in FORTRAN. '

The incoming load and displacement sighals are digitized by a HP-3497A
scanner/digitzer. The HP-3497A built by Hewlett-Packard can scan up to 100
analog channels and provides high resolution A/D conversion of strain gage level

m
&

signals without the need of any analog amplification. The ability to directly
digitize the strain gage level signals eliminates noise and "zero" shifts often

associated with analog amplification. The HP-3497A also has a digital output
capability whiech will be used in conjunction with solenoid valves to control the

loading sequence.

Data collected will be stored immediately as "raw" voltages on floppy dise,
printed in engineering units on the printer and selected variables may, at the
operators discretion, be plotted immediately on the digital plotter to aid in

visualizing the test progress. Subsequently, the data stored on dise will be
e transferred to 9-track tape providing a permanent, transportable digital data
£ , record for future processing and analysis.

The status of each tool along with the last data collected and other key
parameters will be displayed continuously on the control console. Each command
entered into the system for purposes of controlling the experiment will be
"echoed" on the printer along with the current time. The printer output will
provide a chronological log of all data collected and all operator inputs. This
will greatly aid the data analysis process. A complete documentation of the

data aequisition system software will be included in a subsequent report.

. The entire data acquisition system will be housed offshore in a waterproof, air-
conditioned portable building. One generator will be dedicated solely to
operation of the data acquisition system, thus preventing the possibility of power
surges from air conditioner cycling, ete.
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OPERATIONAL PLAN

Pre-test Planning

The -planning phase for the offshore test program was a joint effort among
personnel from Ertee, Conoco PES, Conoco, New Orleans Division, and
MeClelland Engineers, Inc. Several meetings were held to outline operational
details. The following responsibilities were assigned at a meeting on May 26,
1982:

Conoco PES
. Contracting for major support equipment and services.
. Overall project supervision. '

Conoco, New Orleans Division

. Preparation of the platform.
. Transportation to and from the platform.
. Subcontracting fabrication of lower load frame.

. Offshore safety.

Ertec, Inc.
. Instruments and all required cable, data acquisition equipment
and personnel to perform the test.
. Test planning and management.

. Transportation of test equipment and personnel to and from

mobilization dock.

MeClelland Engineers, Inec.

. All drilling equipment ineluding rig, pipe, drill rod, and mud

system.
. Drilling personnel.
. Transportation of drilling equipment and personnel to and from

mobilization dock.

Platform preparations will begin approximately three weeks prior to testing.
These preparations will include clearing the deck to allow sufficient work space

& Erter
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for performing the tests, and fabricating and inStalling required test fixtures.
Ertec has supplied Conoco with plans for the lower load frames which will be
fabricated and welded to the existing deck. Three are required.

Casing will be installed from the lower load frame to a sufficient depth below
the mudline to protect the 4-1/2 in drill pipe from wave loading and possible
communication with the test ihstrument. At the present time, 12-3/4 in O.D.
casing is proposed. Guides will also be installed at EL + 10 on the‘platform to
provide support and also to insure verticality of the casing.

Additional walkways will be constructed at the platform to insure safe working
conditions. |

Support Equipment

Transportation of equipment and personnel to and from the platform will be

provided by a self-propelled, self-elevating barge. The barge will also provide
living accommodations for the personnel offshore. The type barge to be used
E‘g will have the following specifications:

. Three legs 125 to 130 ft (38 to 39.5 m) in length.

. Accommodations for approximately 20 persons excluding barge crew.
o Two 50 KW genérators.

o Approximately 2,500 sq ft (233 sq m) of deck space.

. A 25-ton (223 KN) crane with a 70 ft (21 m) boom.

In addition, the platform is equipped with a fixed crane which, due to its

location, will serve as the primary crane. The capacities at various reaches of

the boom are listed below:

Boom Length, ft (m) Capacity, kips (KN)
16 (4.9) 26.10 (116)
20 (6.1) 20.80 (93)
30 (9.2) 13.65 (61)
40 (12.2) 9.90 (44)
50 (15.3) 7.70 (34)

b
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Other support equipment to be provided by Conoeo includes deck lights and a 150

CFM air compressor to pump ‘seawater for drilling mud preparation.

Drilling Equipment and Personnel

The drilling equipment and personnel required to prepare the borehole for testing
~ will be provided by McClelland Engineers, Inc. A single ‘Failing 1500 drilling rig

will be mounted on skid beams spanning the three boreholes. The rig will be
winched from one borehole to another as required to accomplish the specified
testing sequence. The drilling mud mixing and storage tanks will be placed on
the platform deck; seawater will be pumped from below deck. ‘

Drilling will be performed using 4 1/2-in O.D. IF drill pipe and an open ended
bit. Although casing will extend from the platform deck to below the mudline,
open-hole (not recirculation) techniques will be used. This will be accomplished
by placing a hole in the casing approximately 10 ft (3 m) above the water level.
The drilling mud and cuttings will be expended through this hole. The advantage
of this method is to reduce the mud pressure at the bottom of the borehole, thus

reducing the possibility of fracturing the soft clay formation.

Drill rod (N-rod), which will be used to lower, raise, and load the test
instrument, as well as associated hardware and tools to perform the drilling

operations, will also be provided by MecClelland.

The test plan was developed so that only one drilling erew will be required even
though 24-hour operations and testing will be performed. This was accomplished
by sequencing the drill erew work and rest periods with soil consolidation and
test periods so that twelve hours or more of rest precedes drilling periods of
twelve hours or less. The drilling crew will consist of one drilling supervisor,
one driller (experienced in working with in situ equipment), and two helpers. An
additional drilling crew, or portions of a drilling crew, may be required for

mobilization and initial on-site set-up.

&= Ertec
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Testing Equipment and Personnel

Ertec will provide all test equipment and personnel associated with the opefation
of the pile segment tool. Four complete instruments, three primary and one
spare, are planned for the program. Each instrument will be equipped with
500 ft (53 m) of cable. The cable will be pre-strung through 10 ft (3 m) sections
of N-rod after arrival at the platform. The cable will then be attached to the
data acquisition system inside the instrument control building.

The instrument control building is 20 ft x 8 ft (6.1 m x 2.5 m) and is fully air-
conditioned. This building will house all data collection panels, a computer for
data recording and test control, a data printer, a data plotter, and hydrauiic
controls for operating the loading system. An electrical generator will be
dedicated to provide power only to the data recording system. Other instrument
building power (air-conditioning, lights, ete.) will come from a separate source.

The hydraulie loading system will also be provided by Ertec. The system consists
of a 150-ton (1,335 KN) hydraulic "through-hole" jack with a 12-in (25.4 mm)
stroke, a hydraulic pump and reservoir, a control panel, an electrically actuated
control valve, and all hoses and fittings. In addition, the upper load frame and
loading fixtures will be supplied by Ertec. The sequence and method for
installing and loading the small pile segment instrument has been planned so that
data signals from the tool to the data acquisition system are never interrupted
from the time the instrument is lowered down the casing until it is recovered.

The Ertec offshore test team will consist of at least four people for the duration
of the program. These will include an onsite field manager, a test supervisor,
a data system operator and an operations supervisor.

The field manager will be responsible for the offshore project supervision. The
test supervisor will direct instrument installation, monitoring of consolidation,
load testing and data collection. The test supervisor will be assisted by the data
system operator. Additional assistance will be provided by Ertee personnel

temporarily on the platform and by the Det Norske Veritas representative.
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The operations supervisor will work with the drilling personnel to insure that the

boreholes are properly placed and drilled according to specifications. The
operations supervisor will genérally work the shift opposite the testing personnel.
An Organizational Chart for the Offshore Testing Program is given on Plate 3.
A Deck Layout is given of Plate 4 showing the pfoposed location of all
equipment.

Test Elevations

Three boreholes will be used for- the testing program with each assigned
particular test types or consolidation periods as shown below:

Test Boring No.1 - Static and Two-Way Cyclic (Long-term consoli-
' dation).
Test Boring No. 2 - Static and One-Way Cyelie (Short and Inter-

mediate-term consolidation).

Test Boring No. 3 - Progressive Two-Way Cyelic (Short and inter-

mediate-term consolidation).

More details will be given in the section of this report entitled Load Test
Program.

In each borehole, load tests will be performed at elevations which are multiples
of 30 ft (9.15 m) from the first test in the borehole. This procedure allows
installation of each instrument to be exactly the same, since the sections of
4-1/2 in (114.3 mm) drillpipe are 30 ft (9.15 m) in length. Therefore, a
systematic and efficient procedure can be established. The initial test in each
borehole will be accomplished at approximately 57 ft (16.8 m) below the
seafloor.

A Schematic Diagram of Testing Depths (Test Depths 1 through 6) is shown on
Plate 5. The relationship of these elevations with the soil types and properties
determined from the site investigation is shown on Plate 6, Site Stratigraphy
Showing Proposed Test Elevations.

Ertec
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The borehole number and elevations to be tested are shown on Table 1. For
example, Test Number 2-3 indicates Boring No. 2, Test Depth (elevation) No. 3.
A letter "R" after the Test Number indicates that subsequent testing will be
performed at the same elevation at some additional consolidation time after the

initial loading sequence at the same elevation.

One elevation will be examined from Stratum I. Since the support from this
upper stratum will be minimal in the future large pile program, the testing of

only one level is considered to be sufficient.

Stratum II displayed the widest variation in soil properties. Therefore, three
elevations will be studied, one in each of the sub-strata noted on Plate 6. Two
elevations in Stratum III will be tested. No tests below 220 ft (67.1 m) are
planned since the tip elevation of the large-diameter test pile is planned to be
at that level.

A schedule for testing is shown on Plate 7. This schedule shows the test plan
for all three borings and, also, cumulative work periods for both the drilling and

testing crews.

Installation Procedure

11

As previously discussed, the installation of the small pile segment instrument

will be identical in each borehole and at each depth. Prior to installation, the
borehole will be advanced to the desired test elevation (-1, -2, ete.) with mud
pressure and mud weight carefully monitored. Charts showing the proposed
drilling mud weight schedule and the resulting soil and mud pressure distributions
are shown on Plates 8 and 9, respectively. Plate 8 also shows a comparison of
the drilling mud schedule to be used and that typically used offshore in the Gulf
of Mexico. The differences in the typical mud weight and that specified are to
prevent the borings from "squeezing" closed while also preventing formation
fracture. The allowable mud pressure to accomplish this purpose lies between

the in situ pore pressure line and the total pressure line on Plate 9.
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The required length of pre-strung (with cable) N-rod will be set out prior to
beginning instrument installation. Also, the instrument will be prepared and
checked for proper operation and the data acquisition system activated. After
the proper borehole depth is reached, the pipe will be fixed using slips or clamps
and the installation procedure will begin. This procedure is presented in
pictorial form on Plate 10a through 10f. Steps 1 through 9 show the placement
of the instrument and the first section of N-rod. Step 10 is to repeat Steps 6
through 9 until the desired elevation is reached. The instrument must not be
rested on the soil at the bottom of the borehole at the completion of Step 10,
but rather clamped at the top and supported on the top of the drillpipe. The
Instrument Installation Schedule is shown on Plate 11 with a schematiec shown on
Plate 12. Steps 11 through 13 show the driving of the instrument to final test
elevation. In the upper soft soils, the tool may settle to the desired depth under
its own weight. The uppermost section of rod should therefore be clamped prior
to driving (or lowering) to prevent excessive settlement.

Preparation of the loading assembly is shown in Steps 14 through 18. For the
initial, "as driven", load test to be performed in each borehole and at each
elevation, the loading rod need not be secured to the ram. Subsequent, "after
consolidation”, tests will be performed as shown in Steps 14 through 18. At the
completion of testing at a particular elevation, Step 19 will be performed to
dislodge the instrument. The recovery of the tool will be accomplished by
reversing Steps 1 through 10. A diagram of the testing arrangement is shown
on Plate 13.

Load Test Program

The program of load tests has been developed with the intent of investigating
the behavior of a pile-soil system under the widest range of consolidation
histories and loading patterns possible, within the constraints of the available
time at the site. In order to plan and schedule the program of research, it was
necessary to assume a pattern of consolidation behavior. It was therefore
assumed that the time after insertion required for 90 percent of the soil
reconsolidation to occur will be 72 hours. Assumptions regarding the time
required for testing, removal and reinsertion of the model, and other physical

activities were also necessary. The resulting schedule is shown on Plate 7.

[
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The schedule was developed with the intent of devoting each borehole to one
primary aspect of soil behavior. One borehole is devoted to investigating the
long-term static capacity; the second is devoted to a shorter-term static
'capacity and an investigation of the effects of one-directional cyelie loading; the
third is to be reserved for two-directional cyeling with no static loading to
failure prior to cyecling. Based on our previous experience with axially loaded
piles, both in the field and laboratory, the program is felt to be sufficiently
diverse to f_ully investigate the unknown aspects of pile-soil behavior.

It should be noted that the schedule and sequence of load tests were based on
a set of assumptions regarding the results of the tests themselves, and are thus
likely to change during the course of the program. If the consolidation time is
faster than those anticipéted, it is likely that more reconsolidation tests will be
performed. If the consolidation proceeds more slowly, some of the experiments
’may be dropped from the program. Full suites of tests will be performed at
three primary levels; 57 ft, 147 ft, and 207 ft below the mudline.

The intermediate depths (87 ft, 117 ft, and 177 ft) will be tested, if possible,
but would be the experiments eliminated from the program if necessity dictates.

The load test program has been developed with the intent to investigate the
following aspects of pile-soil behavior:

1. The development of frictional resistance with time after insertion, as
related to the parallel development of increases in radial effective
stress;

2. The initiation and degree of cyclic losses in frictional resistance
under one-way cyelic loading, with and without a static bias in the
applied loads;

3. An investigation of the initiation and degree of ecyclic degradation

- under progressively increased symmetric reversed displacements;

4. The maximum degree of cyclic degradation produced by fully

reversed large displacements;
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5. The ycapabilyity of the soil to recover frictional resistance with time
after eyclic loading; and

6. The development of correlations between frictional resistance and

radial effective stresses observed during the research program.
Data Reduction

The data will be stored on flexible discs and on magnetic tape during the
progress of the tests. The data will be stored as raw voltage readings rather
than engineering units, in order to preserve the integrity of the data. In the
field, printed copies of all the data will be generated in engineering units, but
the reduced data values will not be stored.

Upon returning to the Houston office, data from each test at depth will be
converted to engineering units and stored in separate files on magnetic tape in
order to facilitate later analyses of the results of the tests.

The conversion of data from voltages to engineering units requires only a simple
(mv + b) calculation, where m is the calibration factor for each transducer,
e.g., psf per volt; v is the raw voltage reading, and b is the initial bridge
imbalance, expressed in engineering units.

In addition to the tabulation of key values of the variables, the data will be
cross-plotted for each experiment so that trend lines may be established.
Included will be pressures against time and the logarithm of time during
consolidation, frictional resistance and effective radial pressure with dis-
placement during loading, and the ratio of frietion to effective radial pressure
with displacement during loading. Based on the trends developed by the
relationships described above, additional tabulations and graphs will be prepared

for use in developing reliable procedures for design of axial piles in soft clays.
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TABLE 1 - PROPOSED TESTS

Test Boring Elevation Below Consolidation Time,
No. No. Seafloor, ft (Stratum) Hours from Installation

é}i | 1-1 1 57 (N 74

e 2-1 2 57 (1) 12
3-1 3 57 (1 16
2-2 2 87 (Im) , 8

- 2-2R 2 87 (Im) 24(12)

b 3-2 3 87 (I | 12
3-2R 3 87 (Im) 36(20)
2-3 2 117 (1) 12
2-3R 2 117 (m 36(20)
3-3 3 117 (In) 28
1-4 1 147 (1D) 72

o 2-4 2 ]147 (In 12

B 2-4R 2 147 () 28(12)
3-4 3 147 (I1) 16
3-4R 3 147 (I 40(20)
2-5 2 177 (111) 8
2-5R 2 177 () 40(28)
3-5 3 177 (1) 16
1-6 1 207 (1) 70
2-6 2 207 (1) 16
2-7TR 2 207 (111) 42(22)
3-6 3 207 (111 18

Notes:

1. Numbers in parenthesis indicate time for reconsolidation after previous
testing phase.

2. Essential tests are those to be performed at 57 ft, 147 ft, and 207 ft.




i 1oy N U £ oo |G i s il .
it i (LN ] t Ti i (LR R ERY: B IR R VR TR 1 (BRI J i i W

TOOL DETAIL A
LENGTH LOAD CELL FOR
(IN) FRICTION
N-ROD MEASUREMENT
—0.00
CROSSOVER SUB
1CABLE HOUSTNG— "“‘gjgg SLEEVE
‘] CONNECTOR —1—8.30 WELDED TO
HOUSING LOAD CELL
AT ENDS
SPACER SLEEVE -/
/ \
- 20.05 /
LOAD CELL L 15360 o5 DETAIL T
\>_‘r/
SPACER SLEEVE
AN
T
FOUSTRNG FoR—+ -7 35-35 see DETAIL
B

PRESSURE

TOTAL AND PORE[\— —+39.03
\ -
] TRANSDUCERS | |~

DETAIL B

SPACER SLEEVE L-J Hi” TOTAL PRESSURE
s . LOAD CELL AND
LOAD CELL 7 [ | }o0-78 SEE DETAIL ; ! PORE PRESSURE
< 17-54-33 ) TRANSDUCER
=4 I HOUSING
T ™ l !
DC-LVDT  { \ SEE DETAIL fi
& HOUSING | | / C i
bl L=l 69,03 | PCROUS
ABLE HOUSING 69,53 | 1 ELEMENT
| CROSSOVER SUB 24 .58 I.
ﬂ LOADING HEAD ,—pBd 4233 i
k"j lil
}l
[l
il

DETAIL C

DC-LVDT FOR
MEASUREMENT
OF RELATIVE
DISPLACEMENT

Y

=

N
N

CUTTING SHOE

E NN

N

Y
ey

GGG EE T

AHATERRANTAMARRANARANUAN.

NN

»l
D ol
»)

] —160.33

5

DIAGRAM OF SMALL DIAMETER PILE SEGMENT

[

= Ertec
Ertec = PLATE 1

The




EEE T

1

N v N - 1 N N i 1 : i - ‘ﬂ i
ERUEE - R TE R I R TR R TR W TERR T B et S RV ST T E I B it S FIE e e e 4 LI 1 I W i

LOADING CONNECTION
oo
o
|~ UPPER PILE SPACER
l |
: 1 | e RAM
P
L]
; —f——}— LOAD CELL
|
-
| ]
: ]
] DRAW BOLT
] /
o | &
L : |
MIDDLE PILE
PROVING RING —— | | e T SPACER
.
FRICTION BLOCK
//
=== =4EEE§;;;======q KNIFEEDGE
o &34 ieloodlio] =" CONNECTIONS
O 000 EHERER -'.\:\:. o
g —— i===:;ql:
]
I | COLUMN
i
ETﬁ__—,.——TURNBUCKLE
i i
ty i
Myl
ha
:|l Ill
i g
]
"1
¥ BOTTOM PILE SPACER
LOADING H (OR LVDT HOUSING)
CONNECTION | 1
B I
|
0 1|~ _-BOTTOM PLATE
L ) §
1598 1
CALIBRATION FRAME ASSEMBLED
SCALE:1:10
— & Ertsc
= Ertec PLATE 2
The Earth lechnaglogy Corporation




s i 3 Ll e 4o e e

CONoco PES

CONOCO
Conoco PRD NEW ORLEANS
ERTEC
DIRECTORS FIELD MANAGER
H. MATLOCK
J.M.E. AUDIBERT T.K. HAMILTON [*===] SUPPORT BARGE
Dnyv
REPRESENTATIVE
TEST
SUPERVISOR
J.D. BOGARD
DATA DRILLING
ACQUISITION OPERATIONS | _ 1 SUPERVISOR
R.L. BOGGESS G.L. HOLLOWAY MCCLEL L AND
N.W. DWYER DRILLING
DRILLING CREW ND. 1
CREW NO.2
(MOB_ONLY)
ORGANIZATIONAL CHART FOR
OFFSHORE TESTING PROGRAM
—J —-—
&= Ertec & Ertec PLATE 3

The Earth Technolegy Carporation




ERCERITR I S ST I R TN B

R e v ]

TR THRTT FEEY ST SRS

He

H i H
M*aﬂl {

DATA
ACQUISITION
PRESTRUNG N—-ROD : BLDG.
& CABLE
SKID
BEAMS
1 Ve
| <7
| s b { LOWER
f ! /,:/ |[T——"LOADFRAME
I ’ | I
DRILLING by 7 PREFABRICATED ! !
— Iy 7 - 11
RIG Ay | CENTERWELL L[
N e s e e e e e — — e et Y
i AR T T T~ “"‘-“""“‘—"-/7’3,11/
RS G an
L NN i // 7/ I
T 7
I : \\\\ I: //// I
' | \\\\ il b
by SO R I
: , \:\ s, # =—PIPE STORAGE—>
~ | ’
] D —=" L
i O WooD I :
on] ol | 1 |
30'-0 PIT - I
I - I ;
MIXING % e Ly
PUMP b g i1
e
M s 1!
/ 1 z .z 1l
1 7,7 |
e L |
I i
el g 11
, R S sk
- Ct e =
24179.977 N/
—~—— MUD STORAGE ———=
] !\ { ! |
TN-8W 15.3
4 SPACES @ 3'-3" 10 SPACES @ 4'-0" = 40"
= 13'-Q"
DECK LAYOUT
SCALE:1"= 10"
— E Ertec
= Ertec = PLATE 4

The Earth Technoiogy Corporation




2 1N ! i Cy g i 32 4 il 1 e 20 o et o MR S ul ' i §

2

b

DATA ACQUISITION BLDG.

HYDRAULIC RAM N
kﬂﬂ NG FRAME Z A
i | 1 HE |9

EXISTING PLATFORM

‘\'

1 [
46"
' %
53!
l {
or 77, N VL SNLLLANNT
20}
12-3/4" FIXED CONDUCTOR——s]
40 - 40 ' (APPROXIMATE )
4-1/2" DRILL PIPE— | __, STRATUM 1
60 | —J TEST DEPTH 1
. " i
K 3 INS‘_II:SLSEENTEV 30"
“ a0
< ]‘—* TEST DEPTH 2 — e e e
@]
S 100} 30"
L.
h n
= u STRATUM II
D 30'
i d 140
gg . ﬂ—-i TEST DEPTH 4
T n
= u ,
8, 160 30 —
. 1
il TEST DEPTH 5
180 u
30!
=oor "V e oeprh 6 STRATUM III
u
220
240L
SCHEMATIC DIAGRAM OF TESTING DEPTHS
J
A—
= Ertec PLATE 5

. —
The Eanth Technology Corparation = Er l'EE




Ii ! 1!;’“11‘: Ii uﬂ

g AR e

| om simmbatitis o.e

i

SNOILVAFT3 1S3L (43S0d04dd
INIMOHS AHAVHOILWVYLS ILIS

oY

\:
—

&Y

¥,
y.

%_-
[U
(@)

(1°0)
o°g 0°¢ 0°1 0

O = X3IANI ALIQINDIN 14 DS/SAIN ‘HLONIHLS ¥VIHS A3LIYSYTILINI

5

PLATE

m%ai =
s &

—d
o= Ertec
The Earth Technology Cocporabon




1200

e Guw I LB I T O 6 T e i R R S R

mm E’t&[_’, PROJECT MASTER PLANNING A! TKH PACE 1 oF 1
=== FORM PM 101 TITLE
PROJECT NAME AND NUMBER
TENSION PILE TEST CNRD 13-2 toval OPERATIONAL TEST SCHEDULE
T T T y -
MILESTONES/FUNCTIONS ° 10 1 12
[Phase! Task TASK BESCR”’TION
ARRIVE AT PLATFORM " ey F——3
EQUIPMENT SET-UP AND PREPAR 11 s s s S e
DRILLING CREW AND TEST CRFE—IT—f—F—F—3 s s =3 F=r—3
== —— F—— o ——F
. == 1 =3 = F—F—¥
TEST BORING NO.1 (STATIC AN = o
DRILLING AND INSTALLING QF———t 1 = —3—3 —r—3
CONSOL.IDATION i S F—F—%
TESTING I — — ——
TEST BORING NO.2 (STATIC ANI—LEo1 3 - F—r—% F—F—F s &
~_SR L - - = i o A L A,
DRILLING AND INSTALLING O trori—g=Gontet 2-6R il R E—
CONSOL IDATION P S s = = =r—F
TESTING 1 l —F—F S s
on S s S —F—F F—F—7 s e
TEST BORING NO.3 (PROGRESSI=—1—1 F—F—% = 1 ——7
4R35 —fe T 3¢
DRILLING AND INSTALLING 0,4——4—': : =" :
CONSOL IDATION o == e : :
TESTING ::l‘T— *tiL_ T —F— e e
a3 t T 1 T ——;—1 T T . Y .
1 S F—— F—F—F s o
DRILLING CREW — PREPARATION—I——F 17— i s
(CUMULATIVE) — DRILLING/IN-—/— = —— F F
- PIPE REMOVA-—"— = F——3 = : -
TEST CREW ~ PREPARATION +—=3 F=1—— = —r—
(CUMULATIVE) — TESTING i-:::-: = —— - -
DEMOB - BOTH CREWS == = ==r—¢ ; y e
=S F—F— —— : z:
L — F=1=7 —3 ¥  — T 1 — .
o - Nh“"i:'"'; St SontD St el St ——i 1= 1 re < + =
T R s S e e e e e e —— = T
NOTES: S i === — -




[RSERLRER AT

MUD WEIGHT, LB/GAL
8. 8.5 9.0 9.5 10.0 10.
r; 0 "N 0
N\
N
\\ =10
\\k
50
N\
\\ SPECIFIED SCHEDULE 420
\ FOR TEST SITE
i N
" N\
04 -
g 100 30
Q
T
< 4
w i}
0 =
= -1 40 w
o =
]
w
@ 150
I
B 450
m TYPICAL GULF OF
Q MEXICO SCHEDULE
460
200
\
\
\ i
\ 70
\
250 A L
10 12
KN/M3
oo}
£
DRILLING MUD SCHEDULE
~— =
&= Ertec & Ertec PLATE 8
Tha Earth Technology Corparation




LIRS R P DS o I

i i H
At el o s ey

PRESSURE, PSI

0 50 100 150 200 250
+50
~+10
CASING DISCHARGE
L~ PORT ELEVATION SEALEVEL
+10— — 4] \
0 L4 0
\\ —4—10
SEAFLOOR
=50 \\ TIVANT 777 / VL NN LA
\ 20
- |~ APPROXIMATE CASING
b \\ ELEVATION
@ -100 4-30
2
5 9
w 8.5LB/GAL i E
Z =
=
g -1s0
o
- 4-50
9.6 LB/GAL \\ TOTAL PRESSURE
ESTIMATED IN SITU
PORE PRESSURE \\
-200 \ —4-60
\\ -1-70
-250 \\
/ \ s
10.5 LB/GAL!~\\\\\\\\\\\\\\\\
~300 | IN \ | 1790
0 500 1000 1500
KPa
PRESSURE DISTRIBUTION USING
SPECIFIED MUD SCHEDULE
T
4
&= Ertec - PLATE 9
Meﬁalmrechna/ag;/&:rpaman = El' tEE

i




i

JMH SRR

et R KRS NI

PLATE 10a

JON3INOIS NOILVTIVLISNI

004 LHOTIHdN ANV ON7ld ONILAIT
d01dvadv d31101S ANV ANV d0ldvav d3Li01s
ON7d ONILAIT HOVLLY HLIM 71001 3T189W3SSY

Iwwwwwwmtla T1 T
SN -

® ©

Ertec

-—
—]

The Earth Technoiogy Corporation

.ON, 801

iR |




(Q3NNILNOD) JFONINODIS NOILVTIVISNI

ANIOr 7001 NO dWv™D
1S34 ANV d01ldvav

d01ldvav d3L1071sS anNv

9N71d ONILAITT SAOKWIN MO39 TI00L dWVTID

3

s

o>

3

— s e o m— —— — ———— an— ——

| o cmen s s s g e e e et it e, cavon mmnn
b e s et s e i . ey s e e S —

e e - ——— . ——————— —

[E

PLATE 10b

3d1id 1114d
H43A0 TI00L ONVH

ddId 1A
OLINI 71001 J3MOT

3

& Ertec

The Earth Technology Corparation




(it e R EE

INIOr 001
LY AOM-N dWv 1D

(310H=08

40 WOLLOS NO 0oL
1S3 LON 0d) IIoHZN08
40 WOLL08 QINSYIWIY
S3HOVIY “I00L TIILNN AHV
NAHL AHV Sd3LS Lv3dR

Q)

I

(Q3NNILNOD) JONINOIS NOILVTIVLISNI

d3HOVLLY
1001 HLIM dOY-N
d3M0TT ONY HOVLLY

I

ONILHITT 3IHM
dO¥-N NIHL 3718vD TINd ANV d0Ldvay
A3L107S OGNV 9NT1d ONILLIT HOVLLY

HI.J

e ae—s S

e e .y
. T . ]

SON_Bor

srrmn iy

R

10c

PLATE

= Ertec

Ertec

The Earth feihnulugg Corporation

]




et k\m

it

FERU IR R sam]b*l o

FE

(Q3NNILNOD) 3JONINVIS NOILVTIVLISNI

D\Il o oy’
(1HOIZIM NMO SLI (Q3SN 38 AVW MIWWVH LdS Aoy H3WWYH ANV d0Ldvay d3L

M3ANN Q3GW3-4T13S “.._ $3L0N) HIWWYH NOILISOd _J_ ~107S “dOd-N 40 NOILD3s aNo =0 oni | [
Avi 0oL ‘sTros | aNV 9N71d SNIL4ITT IAOW3N “ _ ~ISISNOD ATGW3SSY ONIAING HOVLLY I
1405 AdaA Ni:3Lon) |11 _ I
NOILvMLIINTd azuino |11 _ _ I
-3 oL 0oL 3arsa | H] _“ Iy
ANV dWYTD IACW3M “ “ i “_
11 I _ “

I I __

| Il _ _

1 I “

| || ! I

| I | B “ A i _

I i T

| ! )

En t

\ \ i N m

: e m . ,
|
! —
| 1
@_ _ Ml

=i

C

®
—i
®

(2] CZF 62 b Lo

[l £

10d

PLATE

]

Ertec

The Earth Technoiogy Corporation

-—
]




I |
FE R R R ] TR N SRR R 1 tokered M

il sl

B
tos
(i)
 Z0Q
< 0
1] @
=)
< = U
- N Z
oo
o Q
Q <
< W O
o=
J <
¥
i
o0 -
O < 0
wazZz
U o
———— - 9
(o]
T W -
= T [a]
= Q) [T
2 ]
~ Zz
W = —
= < | g
< pd
1 O
0 < (9]
2 ~
Q.
O w Ll
[ (@]
=] =z
J I L)
J >
< [ [«
= E |
[ 4 V]
Z W
- U =
[wn]
Pt
i (== m it iy dipesiyndymet gy Q %
- =
I....
o 2
—t
Y
g o
S x
; nd
o w
Z =
< =
<€
% T
< 0O
4 Z
U <
® 5 g
o] 7 ==
<
< T
-y —- o iy I o —————
(@] —1 = gt I
fn— i ———
ol Imm
—-—
== Ertec PLATE 10e
The Earth Technoiagy Corporation E Ertec




e feramae

H
[CRT SNRNE

GRE I EIRE ERN T

KH

[ AT E

(Q3NNILNOD) JONINVIS NOILVTIVISNI

PLATE 10f

"HLd3a IX3N 0L TINa [T N¥3LLYd a391S3a NI 0oL ) Wvd oL [
"7I00L ONY dON-N 3AOWSM | ) QVOT ANV dWYTD 3A0WIM | aoy SNIQVOT 3ND3S |
GNV JWvdd QvoT 3Tewassy | | | K K
-SIQ "Q08-N dWwv 1D anv |11 I |
FONVY TN Wy aNELX3D | | “ I |
1S3L =40 NOLLTIWOD Noan | || ! “ | “
Iy | |
N I | _
|
A | I
i | Iy
I “ _ | __
! I | | |
H ¥ H
g | {
I !
g K g Il g
Il 1
/ i // // I
) / N\
[ - ] [ S - C S I N
- B g |utinf & M
u by ARK i
iy it n b
hith i AR
gy bty ! N i
L ) u_. Ly o _“r_ﬁ -
L

& Ertec

The Earth Technoiogy Corporation

&= Ertec




fili




DRILL PIPE
7 N—-RCD
| , ‘ L

TN —
§? :?( ZERO i : ) J, Mg P
k] - DATUﬁ“\\ ii G l

ZERO DATUM 7

AL

!

A T E.
(]
i
BE W
v _//_\\ _—?/ [ \{iil)y CASING
|
k! \ | & ]
|
\\ w

& ] \ | N
- 1
L’d 3.5
i || -

o F INSTRUMENT LENGTH
N 14.0'
- _
Bl ;
& <
N

NOTE: Not to Scale

SCHEMATIC OF INSTALLATION SCHEDULE

e —

&= Ertec

H & Ertec PLATE

The Earth Technoiogy Corporation

12




S i H
N i : i ! i1 i
[ TR T | N $ BT e e e At 0 DO I B B e g I ] ﬂ i 1w

I ] LOADING ROD
ot
12"
w A al ol DOUBLE ACTING HYDRAULIC
0.375"—m L1 _ — CYLINDER (THROUGH HOLE)

L
23, 75" .“l. HYDRAULIC LINES
l ' ] l.‘|
}
) _ - 1!|‘“h nnf./’UPPER LOAD FRAME
0,75 " == || mrre-ren |l
| ; | .— SUPPORT COLUMNS
7.25" | S T——SLOTTED CABLE ADAPTOR
|
SRR 1| FO— 11 1
6" _:f‘“‘f N-ROD
3g f—————_ | == ' —~ROD CLAMP

18"

‘ INSTRUMENT CABLE
|

| 4-1/2" DRILL PIPE

ft——

SLIPS (OR CLAMPS)
g" N

427 EENNY f 25
'I’”IIII?IIII/IIA L. DWER L.D A D FR A ME
EXISTING DECK

”
orrrraslrerrrrs.

CHTIIILSEYFIRIITS.

\\\\\\\\\\\\“\\

FISIIS I IR I LIS IS

12-3/4" CASING

4—1/2" DRILL PIPE

N-ROD

SCHEMATIC DIAGRAM OF TESTING ARRANGEMENT
FOR 3-INCH DIAMETER PILE SEGMENT TESTS

EEFIETIEHZ Ertec PLATE 13

The Earth Terhnaiogy Corporation

[




