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FOREWORD

This report forms part of the R & D project PIL4 on the study of skin friction in piles
in Hong Kong. It documents the results of a study of positive and negative skin friction
which can be developed on driven precast piles in a reclamation. A total of seven working
piles were instrumented with a combination of electrical resistance and vibrating wire strain
gauges. Three of the instrumented piles were subjected to a static load test shortly after
installation. The instrumented piles were monitored regularly for a period of six years to
study the development of negative skin friction. Despite some problems with the longevity
of some of the strain gauges, particularly the electrical resistance strain gauges, the project
has resulted in a fairly comprehensive set of data on long-term monitoring of negative skin
friction on piles in Hong Kong and provided an insight into the behaviour of piles founded
in a reclamation which was completed more than 20 years ago. This report summarises and
interprets the monitoring data. :

The project was initiated by Mr G.E. Powell, Mr J.M. Shen and Mr K.
Sivaloganathan of the Pile Study Group in GEO. The first phase of the project comprising
the design of the instrumentation and interpretation of the static load tests was carried out by
Dr J. Premchitt and Dr 1. Gray under the supervision of Mr J.B. Massey. Dr T.S.K. Lam
assisted in the collation and processing of the long-term monitoring data up to September
1992. Dr H.Y. Wong kindly made available the results of his preliminary literature review
of case histories involving field measurements of negative skin friction. The settlement
monitoring was carried out by the Survey Division and the strain gauge monitoring was
carried out by the Special Projects Division. The assistance of the various individuals
together with the Architectural Services Department during the project is gratefully
acknowledged.

This final report was prepared by Mr K.K.S. Ho under the supervision of Mr S.H.
Mak. The technical reviewer was Mr S.H. Tse.

N

(S. H. MAK)
Acting Chief Geotechnical Engineer/Special Projects
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1. INTRODUCTION

The development of skin friction on a pile depends on the properties of the surrounding
ground, the nature of the pile-soil interface, together with the mobilised relative pile/soil
movements. For long and slender piles founded in soils, the bearing capacity and settlement
characteristics will be governed primarily by the available skin friction. In the case of piled
foundations in reclaimed land where ongoing ground settlement can induce negative skin
friction and hence additional loads on the piles, it is important to make adequate allowance
for this in the design to ensure satisfactory performance of the foundations in the long term.

There is a dearth of field data on the development of skin friction, both negative and
positive, on piles in Hong Kong, particularly for driven concrete piles. In the absence of
relevant information, it is difficult to carry out a rational design of piled foundations
constructed in a reclamation for possible negative skin friction {downdrag) effects. In the
case of a relatively old reclamation where the primary consolidation settlement associated with
the filling is likely to have been practically completed, there are major uncertainties on the
need to design for possible downdrag forces. In view of the design uncertainties and the lack
of field data, it is not uncommon for designers in Hong Kong to make pessimistic design
assumptions incorporating allowance for full negative skin friction for piles in a reclamation
irrespective of its age. However, this approach could well prove to be overly conservative
and expensive, and the piling cost could be substantially reduced if reliable long-term
monitoring data reveal a negligible or very small build-up of negative skin friction on piles
in similar geological conditions.

The construction of the new four-storey Public Works Central Laboratory (Figure 1)
under the direction of the Architectural Services Department (Arch SD) provided a good
sponsoring project under the R & D theme PIL4 on the study of skin friction in piles in Hong
Kong. The site is located on the Kowloon Bay reclamation which was completed in 1967,
almost 20 years ago. The building foundation comprises 172 nos. 500 mm diameter 'Daido’
piles which are prestressed, steam-cured spun concrete piles hollow in section. Under the
constraints of the project where the Contractor was working to a tight schedule, there were
limitations in the instrumentation in that load measurements near the pile tops were not
possible. Furthermore, the programme of the works prevented detailed investigation of the
ground conditions.

All in all, seven working piles were instrumented, namely, Piles 25A, 26A, 29, 42,
58, 63 and 118. Out of these piles, Piles 26A, 58 and 118 were also subjected to a static
load test. The design of the instrumentation and interpretation of the static load tests are
given in Premchitt & Gray (1987).

The instrumented piles were monitored regularly since their installation in mid-1987
for about six years or approximately three years after building occupation. This report
summarises and interprets the monitoring data. Based on the lessons learnt, recommendations
are given for similar future long-term monitoring studies.




- 83 -

2. DESIGN CONSIDERATIONS AND PREVIOUS STUDIES OF NEGATIVE SKIN
FRICTION

2.1 Design Considerations

" Piles installed through compressible materials (e.g. fill, marine deposits, etc.) can
experience negative skin friction or downdrag forces on the portion of the shaft along which
the adjacent soil is settling relative to the piles (Figure 2). Ground settlement after pile
construction giving rise to negative skin friction can result from consoclidation of a soft clay
deposit caused by dewatering or the placement of fill. It is important to note that all the soil
strata above the settling layer are also likely to move downwards relative to the pile and
hence will also give rise to negative skin friction.

In the assessment of downdrag, it is important to establish the neutral point which
corresponds to the level where the settlement of the pile equals the settlement of the
surrounding ground. The position of the neutral point may vary with time under changing
loading conditions. In general, the factors that affect the mobilisation of negative skin friction
include the type and flexibility of pile, method of pile construction, ground characteristics
(e.g. shear strength, density, and in-situ stresses), groundwater conditions, relative
displacement of the pile and the ground, relative timing between commencement of settlement
and pile installation. In addition, downdrag on a single pile may not necessarily equal to that
in a group, depending on the size and spacing of piles in the group.

in the case of a friction pile embedded in a relatively compressible material, the
problem of negative skin friction may be regarded as a settlement problem (Fellenius, 1972;
Van Der Veen, 1986) in that the build-up of downdrag can be relieved by additional pile
settlement arising from the increased loading on the piles. Indraratna et al (1992) proposed
the use of a critical normalised relative settlement (i.e. difference of surface ground settlement
and pile top settlement divided by the depth to neutral point) concept based on observations
in field monitoring and finite element analyses. In the case of a pile founded on rock where
the base settlement is negligible, the problem becomes one of assessing the rock bearing
capacity and structural capacity (Canadian Geotechnical Society, 1985).

The assessment of negative skin friction is generally made on the basis of the effective
stress method. In this method, the skin friction is related to the average vertical effective
stress as follows :

r=f8ag
where 7 = skin friction or shear stress on pile shaft
B8 = beta factor = K tan §
K = coefficient of horizontal earth pressure (= ¢,'/0,")
o, = vertical effective stress
o,' = horizontal effective stress
& = angle of friction of pile/soil interface

The range of 8 values suggested by NAVFAC (1982) for preliminary design is shown
in Table 1. These recommendations primarily relate to the nature of the settling material and
do not distinguish between the type of piles.
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There are suggestions in the literature that the positive friction is generally larger than
negative friction in cohesionless soils but that they are approximately equal in medium stiff
to stiff clays (Broms, 1979; Mey et al, 1985). However, there is insufficient field data in
Hong Kong to verify this proposition.

In view of the many variables and uncertainties involved, the best approach to confirm
the actual mobilised downdrag forces is to carry out measurements on instrumented working
piles. Previous studies involving field measurements of downdrag on piles are summarised
in the following as a broad framework for the prediction of negative skin friction on piles in
Hong Kong.

2.2 In-situ Measurements of Negative Skin Friction outside Hong Kong

2.2.1 Single Piles

Based on a review of the literature, the results of field measurements of negative skin
friction made in other places outskle Hong Kong are summarised in Table 2. The majority
of the reported case histories relate to measurements on closed-ended driven piles with
diameters varying from 300 mm to 700 mm.

A noteworthy observation is that the neutral point is generally above the base of the
compressible layer at a distance of between about 60% and 90% of the depth to the
compressible layer for friction piles. In the case where the pile is end-bearing on rock which
underlies the compressible layers, the neutral point is very close to the rockhead (Bjerrum et
al, 1969).

The interpreted 8 values for the settling materials show a general increasing trend with
sand content or with reduction in plasticity index as follows :

For clayey soils : g =0.111t00.25
For silty and sandy soils : 8 = 0.25 to 0.65

In general, a small relative displacement of the order of a few millimetres (or about
0.5% to 1% of the diameter of the instrumented piles) between the pile and the soil will be
sufficient to develop practically full negative skin friction. In the case of driven piles, there
is also a trend for the 8 values to increase with the amount of settlement and hence with time.
This may be related to the increasing degree of mobilisation of the limiting skin friction on
the pile shaft and, in the case of clayey soils, the gradual dissipation of excess pore water
pressures with corresponding increase in strength, induced by the pile driving process.

2.2.2 Pile Group

The reduction of negative skin friction due to pile group effect interaction has been
studied in Japan. The available case histories are summarised in Table 3. From these
measurements, the following trends can be observed :

(a) The amount of reduction of downdrag relative to that in a
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single pile increases with an increase in the number of piles
" in a group and a decrease in the spacing of piles.

(b) The amount of reduction of downdrag is larger for the inner
piles compared to that for the edge and corner piles.

Kuwabara & Poulos (1989) suggested that the reduction in downdrag forces in a pile
group does not depend greatly on the number of piles, provided that the group contains more
than about nine piles.

2.3 [In-situ Measurements of Negative Skin Friction in Hong Kong

Two documented studies in Hong Kong on the field measurements of downdrag on
piles are given in Lee & Lumb (1982) and Yuen & Lam (1993).

Details pertaining to these two cases are summarised in Table 4. The results are
shown in Figures 3 and 4. The case described by Lee & Lumb (1982) concerns a driven
closed-ended steel pipe pile loaded by a 2m high fill embankment. A settlement of about
500mm was recorded at the ground surface after about one year of loading. In the case of
Yuen & Lam (1993), the pile is a steel H-pile loaded by a 7m high embankment. The
measured settlement of the ground was about 350 mm after about five months. In both
instances, the settlements of the pile tops were not measured.

In the case history reported by Lee & Lumb (1982), the position of the neutral points
is slightly obscured as a result of possible problems with the two measuring points near the
base of the marine clay layer. However, from interpolation of the data, it appears that the
neutral point is below the bottom of the compressible layers and is within the weathered
rocks. In the case of Yuen and Lam (1993), the neutral point is similarly found to be below
the fill and alluvium, and is about 6m to 10m within the weathered meta-siltstone. It should
be noted that in both cases, the pile was not subject to normal foundation loading. If the pile
is loaded subsequently, the long-term load distribution may be such that the neutral point will
shift upwards to maintain equilibrium.

The 8 values back analysed from the data by Lee & Lumb (1982) are about 1.6 within
the embankment fill, about 0.5 for the fill/marine sand strata and about 0.2 for marine clay.
Comparison with a similar pile in their study which was coated with bitumen shows that the
coating has reduced the downdrag to about 14% of that for the uncoated pile. The high 8
value within the embankment fill may have resulted from the settlement of the embankment
which gave rise to a 'bending' effect causing high horizontal stresses and hence frictional
forces near the top (Bozozuk, 1972).

The S values deduced from the data reported by Yuen & Lam (1993) can be
summarised as follows :

Alluvium maximum 8 = 0,17
Meta-siltstone : maximum g = 0.19
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2.4  Discussion

A review of the available data indicates the absence of relevant case histories of
monitoring of driven piles installed in a relatively old reclamation. It may be argued that
there could be ongoing settlements in the marine clay due to creep (secondary consolidation),
possible changes in the water table, or dissipation of pore pressure built up during pile
driving. The load transfer mechanism will be affected by the sequence of load application
on the piles and the magnitude of settlement which determines whether full slip occurs at the
interface. In addition, it should be noted that negative friction on the potentially smoother
surface of a steel pile in most of the reported case histories may be less than that on concrete
piles for the present study.

In summary, there are significant design uncertainties in the case of driven piles in a
relatively old reclamation which can only be resolved by reliable long-term measurements of
instrumented working piles.

3. FIELDWORK

3.1 Site Description

The new Public Works Central Laboratory is located in the Kowloon Bay reclamation
area, see Figure 1. Examination of aerial photographs (Buildings and Lands Department
Plate no. (11)-1967-5192) revealed that reclamation work at this site was completed in 1967.
Thus, the loading arising from the fill on the subsoil strata has been in place for about 20
years at the time of pile installation.

3.2 Ground Investigation

Four boreholes were drilled at this site by the Bachy Soletanche Group in 1983 as part
of the ground investigation for foundation design. The borehole locations are given in
Figure 5. Geological section A-A and B-B is shown in Figure 6 and Figure 7 respectively.
The profiles of SPT N values are summarised in Figure 8.

The site is underlain by fill, marine deposits, alluvium and weathered granite. Each
of the first three layers is approximately 10m thick. A brief description of the various types
of soils encountered is given in Figure 8. In keeping with common practice at the time,
laboratory testing and detailed descriptions of materials from the site were not made during
the investigation. Programme and operational constraints of the pile foundation contract
dictated that no additional detailed ground investigation was possible.

4. DETAILS QF PILES AND INSTRUMENTATION
4.1 Pile Type

The piles were manufactured by Daido Concrete (HK) Ltd. These are prestressed,
spun tubular concrete sections coupled together on site by welding of the steel end-plates.
The piles have an external diameter of 500 mm with either a 100 mm or 125 mm thick wall.
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Instruments were installed in the piles during the casting process. The dates of casting of the
instrumented piles are shown in Table 5.

The general characteristics of Daido piles were discussed by Evans (1987). The
concrete was found to have ultimate strength of 78.5 MPa and an allowable stress of
18.3 MPa. The Young's modulus of concrete was determined using bending tests on an
instrumented pile section and found to be 37.7 GPa. The hollow centres of all the
instrumented piles were filled with cement grout following driving to prevent water ingress.
The Young's modulus of the grout was found from compression tests on cylindrical samples
to be 11.5 GPa. In the foundation design, the working load of the piles was taken to be not
more than 1700 kN per pile.

Seven working piles were instrumented with strain gauges, namely Piles 25A, 26A,
29, 42, 58, 63 and 118 (Figure 5). The first two piles have a 125 mm thick wall whilst the
other five piles have a 100 mm thick wall.

4.2 Strain Gauges

A brief summary of the different types of strain gauges installed on the piles is
outlined below. Reference should be made to Premchitt & Gray (1987) for details on the
different types of gauges together with the method of installation.

Two types of strain gauges, electrical resistance (ER) gauges and vibrating wire (VW)
gauges, were used to provide redundancy and an independent cross-check of the results. The
ER gauges were considered to be a low cost supplement and back-up to the VW gauges.

The ER gauges consist of resistance gauges from Oyo Measurement Co Ltd
(designated ER! gauges) and foil gauges provided by 'kyowa' Electronic Instrument Co Ltd
modified by the then Geotechnical Control Office (designated ER2 gauges). The VW gauges
were of type TES/5.5 as manufactured by Gage Technique Ltd. OQutline details of the strain
gauges in the instrumented piles are shown in Figure 9.

At the time of the foundation contract, there was limited experience with the
installation of instrumentation in Daido piles. Piles 25A and 26A were therefore used as
trials. Unfortunately, a large proportion of the strain gauges was damaged after casting or
driving. Most of the gauges in Pile 26A and about half of those in Pile 25A were either
defunct or giving unstable (drifting) readings. It proved necessary to strengthen the wire ties,
improve water-proofing of the joints, enhance the temperature rating of the gauges and ensure
careful pile handling on site. As a result of these improvements, there were relatively small
losses for the remaining five piles and more than about 80% of the strain gauges were still
functioning after pile installation.

The positions of the strain gauges on the instrumented piles are summarised in
Figure 10.
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4.3 Pile Driving

The first few sections of the piles were installed using a 4.5 tonnes diesel hammer with
the remaining sections installed using a 6.2 tonnes diesel hammer. The piles were driven to
a pre-determined final set in accordance with the Hiley formula. The dates of driving of the
instrumented piles are shown in Table 5.

The strains were measured before and after pile driving with the datum of the strain
gauges taken to be that when the sections were cast or when they were delivered to site.
Hence, the strains recorded during driving did not include those associated with prestressing.
It was observed that large strains occurred during driving of each pile section and both axial
and bending strains remained 'locked in' after completion of driving. The magnitude of these
residual strains varied randomly between different sections in a given pile and between
different piles. The causes of these residual strains are complex and are likely to be related
to the driving of the various sections at different times which are in somewhat different
positions relative to the driving hammer.

5. LOAD TESTS

5.1 Strain Gauges Response

Static load tests were carried out on three of the instrumented piles, namely Pile 25A,
58 and 118. The dates of the tests are shown in Table 5. Details of the tests are given by
Premchitt & Gray (1987). A brief summary of the response of the strain gauges during the
load tests is presented in the following.

A detailed assessment of the results indicated that the VW and ER2 gauges gave
practically identical results, while ER1 gauges consistently registered consistently higher
readings. It was concluded by Premchitt & Gray (1987) that the ER1 readings needed to be
adjusted by a factor of 1.2.

The interpreted load transfer down the piles during the load tests is shown in Figures
10 and 11 for Pile 58 and Pile 118 respectively. Detailed interpretation of the load
distribution in Pile 25A during the load test was not possible due to malfunctioning of a large
number of strain gauges.

5.2 Mobilised Resistance

Based on the instrumentation results obtained during the load tests, friction-
displacement curves can be derived and the mobilised resistance determined. The results are
interpreted with respect to a datum for the strain gauges corresponding to the start of the load
tests. Thus, the residual stresses built up in the pile after driving are not accounted for. This
is considered reasonable because there is no well-defined displacement or loading causing the
residual stresses and the associated skin friction and that, in the present instance, the piles are
far from failure and hence it would be unnecessary to consider the absolute strains.

Figures 12 & 13 show the friction-displacement curves for Pile 58 and Pile 118
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respectively. The maximum mobilised positive skin friction for the various strata is
summarised below :

Maximum | Pile displacement| S value at Max mob
Stratum mobilised  [at max. mobilised max. mobilised /N )
friction, 7 (kPa)| friction, § (mm) friction
Fill 110to 112 12 to 15 1t01.2 6toll
Marine Deposits 57 1o 88 6.5to 8.5 041005 |[4.7t0 8.8
Alluvium 51 to 101 2t05 0.21t00.55 |2.7t06.8
Weathered granite 116 = | 0.38 5

The flattening of the curves after an initial steep rise indicates that the friction was
approaching full mobilisation at a displacement greater that about 5mm (i.e. 1% pile
diameter).

At the maximum test load of 5400 kN, the average skin friction over the full length
of the pile was about 75 kPa.

6. LONG-TERM MONITORING
6.1 Building Construction

Construction of the superstructure commenced in March 1988 and was largely

completed in November 1988 after which interior finishing and moving-in of machines, etc.
was carried out. The building was officially opened in July 1991.

6.2 Settlement Monitoring

Settlement monitoring of the top of five of the instrumented piles, viz. 118, 58, 63,
42 and 29, was carried out between February 1988 and August 1991. This indicated that the
pile settlements ranged from about 1 mm in Pile 58 to 13 mm in Pile 29 (Table 6). Two
surface settlement points were established to monitor the settlement of the ground (Figure 5).
The readings were small and within the resolution of the surveying method. Unfortunately,
the stations became obstructed in January 1989 and could not be located from August 1989
onwards and no replacement stations were installed. Therefore, no reliable results could be
obtained from these two monitoring points but it appears that.the maximum amount of ground
settlement during the six months or so after pile driving was of the order of a few
millimetres. '

6.3 Strain Gauge Results

The strain gauges were read approximately bi-monthly after pile installation and
gradually changed to monthly readings after building occupation. The results of the strain
gauge monitoring are summarised in Appendix A.

The raw data have been carefully reviewed to assess the general trend of the results
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and identify obviously erroneous data. As mentioned previously, the majority of the strain
gauges in Piles 25A and 26A became defunct after pile installation. Some of the remaining
gauges continued to produce readings during the monitoring period but the results are either
drifting or obviously erroneous and cannot be interpreted. The monitoring results in Piles
25A and 26A have therefore been disregarded.

The remaining five instrumented piles were installed between 7 May 1987 and 13 May
1987. Load testing of Piles 58 and 118 was completed on 28 May 1987 and 2 June 1987
respectively. It can be observed from the raw data that typically there is a period after pile
installation or load testing during which there are changes in the strains measured at varying
depths. This may be related to redistribution of the residual stresses, set-up effects associated
with pile driving, ground heave and pile uplift effects arising from driving of adjacent piles,
or a combination of these. Additionally, the presence of the kentledge load at ground surface
may also have resulted in stress transfer to some of the piles as suggested by Premchitt &
Gray (1987).

For the purposes of considering the possible build-up of negative skin friction after pile
construction, the 'datum' assumed for calculating the changes in strains experienced by the
piles are taken to be that after the initial period of some fairly random changes in strains.
Based on a detailed review of the data, the 'datum’' has been taken to be that between 5 June
1987 and 23 June 1987 for the instrumented piles.

A review of the raw data indicates that the majority of the ER gauges gave errongous
results which are inconsistent with those from VW gauges. As noted previously, the ER
gauges were initially regarded as a low cost supplement and back-up for the VW gauges.
The ER gauges have proved to be invaluable during the load tests in providing an independent
check; however, their longevity is evidently far inferior compared to VW gauges and reliable
results cannot be obtained from them in the long term. As an illustration, Figure 14 shows
the changes in strains with time as measured by the various types of gauges in Pile 118. It
can be seen that the changes in strains as measured by the different ER gauges, even after
allowing for the correction factor for ER1 gauges, are erratic and that the VW gauges
generally give readings consistent with the trend of increasing building load. As the majority
of the ER gauges do not give meaningful long-term results, a consistent approach has been
taken in that all the ER gauges are discarded and the interpretation has been made on the
basis of the VW gauges only.

The variations in strains with time as measured by the VW gauges are shown in
Figures 15 to 19 for Pile 29, Pile 42, Pile 58, Pile 63 and Pile 118 respectively. It can be
seen that, in general, there is a relatively rapid increase in strains during superstructure
construction. Typically, this is followed by a more gentle increase in strains corresponding
to the period of interior finishing and moving-in of machines. After building occupation,
most of the strain readings generally become reasonably steady although there are exceptions
in isolated gauges.
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7. ANALYSIS OF LONG-TERM MONITORING DATA

7.1 General Considerations

Relative pile/soil movement leads to the development of skin friction along the pile
shaft. As an illustration, possible distributions of forces in a pile are shown in Figure 20.
This depicts the effect of an applied load at the top of the pile and the behaviour in the long
term when downdrag builds up gradually. It should be noted that as the load arising from
downdrag develops in the pile, it will settle due to increased elastic compression and
. movement at the base. This would in turn reduce the magnitude of the relative pile/soil
movement and affect the skin friction distribution. Thus, both the pile flexibility and base
stiffness will be important factors. Also, the distribution may change with time so long as
there is ongoing ground settlement, particularly in a layered deposit with different strata each
with different consolidation characteristics.

As shown in the load tests, the shaft response is relatively 'stiff’ in that the
mobilisation of* load with relative displacements is rapid. If the ground settlements are large
(for instance, in the case of Lee & Lumb, 1982) such that there is complete pile/soil slip and
the friction is fully mobilised, the direction of friction will be well-defined. On the other
hand, if both the pile and the ground movements are small and of comparable magnitude, the
friction mobilised together with its direction will be sensitive to the actual relative movements
and may be less well-defined.

In interpreting the field data, it is important to bear in mind the uncertainties inherent
in the results. As the actual skin friction distribution is a function of relative movements. it
would be useful, in general, to determine the ground settlement profile. However, it should
be noted that the actual sub-surface ground movement profile is not easy to determine where
the expected settlements are small and possibly within the accuracy of the instruments. This
measurement was not taken for this project because the ground settlements were expected to
be small.

Additionally, there is a further complication in the present case with the use of
prestressed concrete piles in that compressive strains arising from the applied load and/or
downdrag would result in a certain loss of the prestress. Also, possible creep of concrete
under sustained loading could also lead to release of the prestress and give rise to difficulties
in interpreting the instrumentation results. However, given the fact that the pile concrete is
of very high strength with a design ultimate strength of 78.5 MPa, it can be expected that
creep would not be significant in general although the grout may exhibit some creep in the
long term.

7.2 Mobilised Forces

The strain distribution for the different piles are considered at four key dates, namely,
March 1988, November 1988, June 1991 and May 1993. These correspond to the start and
completion of the superstructure, practical occupation of the building, and the latest reading
in the long term respectively.

In general, the analysis of the long-term monitoring data was hampered by the fact that
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the actual applied load at the top of each instrumented pile had not been monitored. The
depth of the first VW gauge in the piles vary between 11.4m and 14.9m. This prevented the
assessment of load transfer within the fill and in the case of Pile 29 the marine deposit
stratum as well. In addition, this deprived a useful double-check of the reasonableness of the
results obtained from the strain gauges at depth.

Even though the interpretation is based on a consistent set of readings' given by the
VW gauges only, there is considerable variation in the apparent mode of load transfer
between the piles. These are discussed in turn in the following.

7.2.1 Pile 29

The results shown in Figure 21 indicate the gradual development of apparent downdrag
between 14.9m and 22.8m depths in the alluvium over the five months or so since pile
driving after which it remained constant. This amounted to about 13 kPa corresponding to
a B value of less than 0.1. According to the load test results, the friction has not been fully
mobilised and slip condition has not been achieved. It is possible that this corresponds to the
cessation of small ground settlement arising from reconsolidation of the ground following pile
driving. Since the start of building construction, the apparent downdrag decreases steadily
with time which suggests settlement of the pile relative to the ground in response to gradual
increase in structural loading,.

When the building is occupied, there is positive friction of about 3 kPa between 14.9m
and 22.8m, and about 20 kPa between 22.8m and 38.9m depths. However, the gauge at
22.8m depth registered a substantial drop in strain of about 25% in April 1992 while the
other gauges did not show corresponding changes (Figure 15). The reason for this is not
known and it is likely that this variation is erroneous and should be ignored. If this
assumption is made, then it implies that there was little change in the strain readings in the
long term. This indicates that practically no downdrag built up in this pile.

Although it was not possible to determine the amount of load transfer over the top
14.9m given the uncertainties in the applied load (the ER1 gauges at 3.2m depth gave erratic
and erroneous results and cannot be relied on), it is apparent that the pile behaves essentially
as a friction pile in the long term, with less than 150 kN reaching the pile base and no
significant build-up of negative skin friction. It appears that some negative skin friction may
have been developed after pile driving prior to application of structural loading. It is possible
that this is a result of dissipation of excess pore water pressures induced during pile driving.
The rate of dissipation is such that the re-consolidation is complete in a few months and thus
no long term negative skin friction develops with time after building construction. The initial
downdrag is negated as the pile settles relative to the ground upon application of the building
loads.

7.2.2 Pile 42

The results shown in Figure 22 indicate that there was substantial load reaching the
pile base. This amounted to about 170 kN at the start of construction, reaching over 1000 kN
at the time of building occupation and increasing to more than 1100 kN in the two years or
so after occupation.
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Near the end of superstructure construction in November 1988, the results indicate a
negative skin friction of about 11 kPa (8 = 0.07) in the marine deposits which is plausible.
Unfortunately, the gauges near the bottom of the marine deposits at 19.4m and 23.4m depths
did not work in the long term. If the bottom two strain gauges are giving reliable readings,
then it means that downdrag existed within the alluvium and the weathered granite. The
downward friction implied by the gauge at 11.4m and the one near the bottom of the pile (at
39.4m depth) implies an overall negative friction of about 20 kPa. The actual pile/soil
relative movement is not known and only a small amount of relative movement would be
required to build up such skin friction according to the load tests. Nevertheless, it is difficult
to reconcile negative skin friction being mobilised along the lower part of the pile given the
small measured ground settlements, the likely stiffness of the alluvium and the weathered
granite, the sequence of loading with the application of the building load which should have
given rise to positive skin friction initially. Furthermore, the gauge at 11.4m depth only
shows a load of less than 400 kN while the expected load on the pile top is around 1700 kN.
Although the applied load at the top of the pile is not known with certainty, it is most
unlikely that substantial positive friction develops in the upper zone of the pile with the rest
of the pile subject to downdrag.

In conclusion, the strain gauge readings are considered to be erroneous and the results
are inconclusive.

7.2.3 Pile 58

The results shown in Figure 23 indicate that the increase in strain at the three levels
of VW gauges is of similar order of magnitude at a given time. According to the results, a
load of nearly 880 kN was transferred to near the pile base. Again, without knowing the
magnitude of the applied load at the pile top, it is difficult to judge the reasonableness of the
results at individual levels. At the time of building occupation, only the strain gauge at
11.8 m depth was still operational. This continued to work for another year during which
time no significant changes in strain were recorded.

The results on their own suggest that overall the skin friction mobilised is negligible
(about 2 kPa) between 11.8m and 39.8m depth at the time of building occupation. This is
considered to be most unlikely to be a true reflection of the internal stresses in the pile.

In summary, no firm conclusions can be made from the monitoring results for this

pile.

7.2.4 Pile 63

The results shown in Figure 24 indicate that the gauge reading at 31.5m depth
increased substantially during the course of superstructure construction. This implies a
negative skin friction of about 50 kPa between 23.5m depth and 31.5m depth in the alluvium,
corresponding to a relative movement of about 1 to 2 mm according to the load test. This
compares with a maximum mobilised positive friction of 51 to 101 kPa in this stratum during
the load tests. Unfortunately, the bottom gauge became defunct shortly after completion of
construction and it is not possible to determine the amount of load transferred to the pile
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base. In the long term, the readings at depths between 11.5m and 31.5m suggest an average
negative skin friction of about 18 kPa. Such localised negative friction below a portion of
the pile shaft with positive skin friction is only possible if the alluvium stratum is highly
compressible relative to the overlying strata and that the pile flexibility is such that positive
skin friction is mobilised in the upper part. This is not consistent with the pile and ground
settlement monitoring results and the properties of the various strata.

The strain gauge readings are therefore considered to be erroneous and the results are
inconclusive.

7.2.5 Pile 118

The results shown in Figure 25 indicate the gradual development of apparent downdrag
between 10.6m and 18.6m depths in the marine deposits over the three months or so since
pile driving after which it remained constant, This amounted to about 10 kPa corresponding
to a B value of less than 0.1. According to the load test results, the friction has not been
fully mobilised and slip condition has not been achieved. It is possible that this corresponds
to the cessation of small ground settlement arising from reconsolidation of the ground
following pile driving. Since the start of building construction, the apparent downdrag
decreases steadily with time which indicates settlement of the pile relative to the ground in
response to gradual increase in structural loading.

Some apparent localised negative skin friction developed near the bottom of the
alluvium with no corresponding downdrag in the overlying marine deposit in the long term.
For reasons given in section 7.2.4 above, this is not considered realistic given the small
ground settlement at the surface. The strain gauge results at 30.6m are therefore suspect.
If this gauge is disregarded, then the applied load is essentially resisted by positive friction
with about 20% of the load supported by the pile base. Shortly after building occupation, the
mobilised positive friction is about 32 kPa between 10.6m and 18.6m depths in the marine
deposits (8 = 0.24) and about 66 kPa between 18.6m and 22.6m depths in the alluvium
(B =0.37).

The gauge at 10.6m depth registers a load of more than 1600 kN. This is comparable
to the likely maximum loading applied at the top of the pile and implies very little friction
mobilised between ground level and 10.6m depth. However, in the absence of strain gauge
near the top of the pile, this can only be conjectural.

Overall, the results indicate that there is no significant build-up of negative skin
friction on the pile in the long term. It appears that some negative skin friction may have
developed after pile driving prior to application of structural loading. It is possible that this
is a result of dissipation of excess pore water pressures induced during pile driving. The rate
of dissipation is such that the re-consolidation is complete in a few months and thus no long
term negative skin friction develops with time after building construction. The initjal
downdrag is negated as the pile settles relative to the ground upon application of the building
loads.
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7.3 Discussion

Where piles are installed into settling ground, an estimate of the effect of the relative
timing of commencement of settlement and of pile installation and the rate of settlement on
the downdrag can be made following the methodology suggested by Poulos & Davis (1980),
which requires parameters such as the coefficient of consolidation, drainage path length, pile
characteristics, etc. However, in the present case, as the reclamation was completed more
than 20 years ago, it may be anticipated that the ground settlement induced by the filling will
have largely taken place by the time of pile construction. Any settlement arising from the
installation process is likely to be small unless sensitive clay is present.

In general, it will be difficult to separate the strains arising from re-consolidation of
the ground due to the pile driving effect alone from the complex variations in stresses
associated with other possible mechanisms such as re-distribution of residual stresses with
time, set-up effects in the soil, interaction effects during pile installation leading to ground
heave and pile uplift. In the long term, there is the added complication of possible changes
in the Young's modulus of concrete and grout which constitute an element of uncertainty in
the conversion of strains to forces. This will be exacerbated if the concrete or grout is not
homogeneous throughout the length of the pile or if the behaviour is non-linear as a function
of stress level. This is further complicated by the possible relaxation of the prestress in the
long term either on its own or as a result of creep of the concrete although this is not
expected to be significant as discussed in section 7.1.

Although there are uncertainties which have to be borne in mind in the interpretation,
a number of useful observations can nonetheless be made from the monitoring results.
Firstly, the longevity of the vibration wire strain gauges has been demonstrated to be far
superior to the electrical resistance strain gauges. The survival rate of the vibration wire
strain gauges is about 70% after a period of about six years.

Secondly, apart from Piles 42, 58 and 63 where the validity of the interpreted results
is uncertain and questionable, the monitoring results indicate that no significant downdrag
builds up in the long term during a monitoring period of about three years after building
occupation. The results further suggest the mobilisation of some small negative skin friction
shortly after pile driving which may correspond to the dissipation of excess pore pressure set
up during pile driving. However, this localised downdrag becomes steady after a few
months. During building construction, this becomes relieved gradually due to pile settlement
as the load is applied. Given that no significant downdrag builds up on the piles (i.e. it is
not fully mobilised as a result of the small ground settlement), it was not meaningful to
compare the differences in the magnitude and rate of development of positive and negative
skin friction in the various strata. Also, the influence of group effects on the mobilisation
of downdrag cannot be determined. It is noted that the two piles, namely Piles 29 and 118,
which gave meaningful and consistent results are both single piles whereas the other three
with inconsistent results are part of a pile group of three piles. However, this may have been
a coincidence and is not considered to have contributed to the observed pattern of the results.

Lastly, the satisfactory performance of the piled foundation is confirmed by the long-
term monitoring of settlement and internal stresses of the instrumented piles. It appears that
the original pile design with allowance for downdrag in the fill and marine deposits combined
with a conservative estimate of the base capacity (which compensates for the neglect of the
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possible reduction in effective overburden pressure on the base capacity arising from possible
downdrag) is adequate and sufficiently safe.

The long-term monitoring results suggest that no significant downdrag will build up
in the case of an old reclamation similar to the Kowloon Bay site. It is considered that
important factors for such behaviour include :

(a) absence of sensitive clays that exhibit pronounced secondary
consolidation;

(b) absence of soft deposits that allow the build-up of large
excess positive water pressure during pile driving;

(c) relatively flexible piles founded in soil;

(d) no significant changes in effective stresses in the ground
after pile installation leading to settlement of the
compressible layers.

Situation (d) may arise in the case of placement of additional fill, or where dewatering
or pumping from wells is carried out. Pumping from wells in the Mongkok area in the mid
1960's resulted in significant settlement, and in some cases damage, of buildings founded on
piles with an inadequate penetration into the completely weathered rocks. This was attributed
by Lumb (1964) to the effect of ground settlement inducing negative skin friction on the piles.

Relatively long and slender piles not founded on rock are unlikely to sustain large
build-up in internal stresses as the downdrag forces can be relieved by way of small additional
pile settlement due to either movement of the base or elastic compression. Thus, it is
recommended that full allowance of downdrag is not warranted in such situations. However,
with the very limited field data available, it is not possible to give a blanket suggestion on
the proportion of negative skin friction to be adopted in routine pile design in old
reclamations. In practice, for friction piles founded in a reclamation subject to ongoing or
residual settlement, the amount of downdrag to be allowed for should be related to the
allowable settlement that can be tolerated by the structure.

8. SUGGESTIONS FOR FUTURE LONG-TERM MONITORING OF PILES

Based on the lessons learnt from this project, it is suggested that attention be paid to
measuring the applied load at the top of the piles (or the load in the column or load-bearing
element above where practicable) for future similar monitoring projects. For long-term
monitoring purposes, at least two vibrating wire strain gauges should be provided at each
level. Where practicable, it would be sensible to position these strain gauges at a sufficiently
close spacing (say, 3 to 4 m) and at the likely positions of the bases of the various soil strata
so as to increase the likelihood of obtaining adequate information in the event of some of the
gauges mulfunctioning. It would not be advisable to rely on electrical resistance strain gauges
for long-term monitoring.

In the case where the ground settlement is expected to be large, it would be advisable
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to measure the sub-surface settlement profile in conjunction with measurement of pile
settlement in an attempt to determine the likely relative pile-soil displacement in the different
strata. In situations where significant changes in the water level is expected, sufficient
piezometers should be installed to monitor the changes in water pressures.

Lastly, consideration may be given to undertaking laboratory tests on control cubes or
cylinders to investigate the variation, if any, of the Young's modulus of the constituent
materials, particularly that of grout and concrete where they are used.

9. CONCILUSIONS
A summary of the findings of this project is given in the following :

(a) Seven working piles have been instrumented with strain
gauges, three of which were subjected to a static load test.
Long term monitoring was carried out on the seven
instrumented piles for a total period of six years after pile
installation or about three years after building occupation.
Both the load tests and the long-term monitoring provided
valuable insight into the mechanism of load transfer in piles
founded in an old reclamation site in Hong Kong.

(b) The vibrating wire strain gauges have been found to be
more robust in the long term compared to the electrical
resistance strain gauges although both type of gauges are
found to be satisfactory during the load tests.

(c) Overall, the results of the strain gauges appear to indicate
that no significant downdrag builds up on the piles in the
long term after building occupation and are consistent with
the results of settlement monitoring. This is in line with the
general expectation that no significant downdrag would
develop in the case of floating piles (i.e. piles not founded
on rock) founded in a reclamation where the consolidation
settlement associated with the placement of fill is likely to
have been complete. It seems that full allowance for
negative skin friction is not warranted in similar situations
of an old reclamation unless large reductions in the water
level are to be expected or sensitive clays are present.

(d) The monitoring results indicate that the performance of the
piled foundation for the new Public Works Central
Laboratory is satisfactory.

In view of the fact that the strain gauge readings have practically stabilised and that
a detailed interpretation has been carried out, it is recommended that the monitoring be
terminated.
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Table 1 - Range of 8 Values Recommended by NAVFAC

Soil 8 Value for Negative Skin Friction
Clay 0.2 - 0.25
Silt 0.25-0.35
Sand 0.35-05




Table 2 - Field Measurements of Negative Skin Friction Undertaken Outside Hong Kong (Sheet 1 of 4)

Pile Compressible soil layers Founding layer Neutral Settlement Period
Referenc 8 Point of
eference . R
Type Dia Length Type Thickness Propenties Value Type Depth Depth Ground | Pile measurement
{mm) {m) (m) (m) (m) mm) | (mm) (year)
Gant et al (1958) |Driven - - Fill 15 - 0.19 - -- - - - -
Marine mud - Clayey silt (for fill)
Johannzssen Steel Driven - 55 Clay 55 Slightly organic| 0.12-0.2 JRock =55 - 1000 - 1.3
(1965, 1966); clay 0-20 m
Johannessen & cu=20-50 kPa
Bjerrum (1965)
Bjermum et al Steel pipe 3oo 30 Sandy gravel 8-10 - 0.26 Rock 28-30 £t 200 3 .5
(1969) (Driven close-endad)
Silty clay 20 Normally
consolidated,
¢, =40-50 kPa
Steel pipe 500 57 Fill 15 - 0.13 Rock 55-60 |near pile tip 270 53 2
(Driven close-¢ended) 40-45  |Soft marine clay]
Steel pipe 500 4t Fill 13 Sanddust, sandy! 0.23 Rock 40  fnear pile tip 70 32 2
(Driven close-ended) organic mud
Clay 27 Soft marine clay|
S1eel pipe 470 53 Fill >10 -- 0.20 Rock >50 |near pile tip 2000 100 5
(Driven close-ended)
Clay 40 Normally
consolidated,
marine clay
Steel pipe 500 32 Fill }
(Driven, close-ended ) 20-30 - 0.25 Rock 20-30 - 300 = 1.5
& caoncrete filled) Soft clay )
Fellenius & Precast Concrete Hexagonal 55 Clay 40 ¢, =15-50kPa 0.20-0.25 Sand 53 |10 m above 2-3 - 7.3
Broms (1969); (Driven) (Area y=15.5-17.5 (15m thick) bottom of per
Fellenius (1971); =800cm?) kN/m? silt layer year
Bjerrum (1977) Sift 13 -
Endo et al (1969) |Steel pipe T00 43 Fill 2 -- 0.20 -- -~ |at depth 172 - 2
(Driven) (open-ended) 0.73-0.78
T 43 Silty sand 7 - 0.3-0.35 limes
{close-¢nded) thickness of
700 31 Soft silt 30 -- compressible
layer

€01




Table 2 - Field Measurements of Negative Skin Friction Undertaken Outside Hong Kong (Sheet 2 of 4}

Pile

Compressible soil layers Founding layer Neutral Settlement Period
Reference B Point of
Type Dia Length Type Thickness Propertics Value Type Depth Depih Ground | Pile | measurement
(mm) (m) (m) (m) (m) (mm)_| (mm) Gyrear)
Bozozuk & Concrete filled steel 990 82 |Silty clay - ¢,=0.250/ 0.18 - - - 370 15 1.5
Labrecque (1969} |tube pile
Bozozuk (1970, |Steel pipe 360 49 Fill 9 - 033 Fine sand 73 [22 m below pile 530 470 5
1972) {Drven & open- (average) {over-lainby 1op (shifiing
ended) Fine sand 18 ¢, =15-59 kPa - soft elay downward with
10 silty clay time)
Soft clay
55 ¢, =59-88 kPa -
Walker & Steel pipe pile 760 30 Filt 2 (Moisture 0.24 Dense sand 27 122 m below -- -- 1
Darvall {1973) Medium sand 7 content of {average) |[& gravel pile top
Silty clay 15 silty clay - {8m thick)
Sandy silt 3 = 60-100%) - )
Garlanger (1974) |Steel H pile - - Fill 7.6 - 0.20-0.25 - - - - - --
Sand 4 (for clay)
Clay 15 0.30-0.40
(for sand)
Grigoryan & Cast-in-place conerele - 16 Loess -- Collapsible 0.18 - - 10.6 -- - -
Grigoryan (1973); |pile soil (15.5 for pile
Grigoryan & with an entarged
Vliyanit {1975} base)}
Takashi & - 500 40 - - - 0.25 - - - - - -
Sawaguchi (1975)
Okabe (1977) Steel pipe pile 600 39-43 Clay & sand 10 SPT <1 fer -~ Medium about [0.9 pile -- 70 4.6
(Driven) clay, about 5 Sand/gravel |40 leagth with
for sand (SPT about SPT = 50 at
50) pile end
Sandy silt/ 20 SFT 0-5 -
silty clay 0.8 pile
length with
Clay/sand 10 SPT 5-10 for - SPT = 10 at
clay pile end
about 20 for
sand

¥O1




Table 2 - Field Measurements of Negative Skin Friction Undertaken

Outside Hong Kong (Sheet 3 of 4)

Pile Compressible soil layers Founding layer Neutral Settlement Pariad
Point of
Reference . ]
Type Dia Length Type Thickness Properties Value Type Depth Depth Ground | Pile | measurement
(mm) {m) (m) (m) (m) {mmy} {mm) (yzar)
Inous (1979) Steel pipe pile 600-700 30-40 |Soft 30-40 Clay & silt 0.25-0.35 |Dense 3040 |= 075 ZH 40-80 - >2
(Driven & close- alluvium (% sand sand/gravel for per
ended) <20%) friction year
pile
Sandy clay/
silt (% sand 0.35-0.55
20-50%) >0.75 EH
for end
Silty sand bearing
GPT 1O) pile
(% sand 50- 0.55-0.65
70%)
(EH = Total thickness of compressible Layers)
Mohan et al Reinforced concrete 430 5 Clay fill 3 CPT 2-12 MPa 0.11 - - - - - |480
(1981) to days
Sand 0.5 |CPT 25 MPa 0.15
Very soft 14.5 JCPT -2 MPa
clay -
Clemenie (1981) |Prestressed concrete 420 62 Coral/sand 4 Medium 1o 0.16 Medium to | 46-58 42 460 - 6 months
(Oct- filk compact dense coral
agonal) sand & firm
Very soft 29 Moisture - to stiff
silty clay content 70% silty clay
¢, =14-60 kPa
Stiff to >58
Soft 10 13 ¢, =60-86 kPa - very stiff
firm silty silty clay
clay
Auvinet & Precast concrele 500 30.5 |Very soft 32 ¢, =10-20 kFa 0.21 Sand (1.5 m thick 20 - -- -
Hanell (1981) (uri- (Pile 1) |clay (Pile 1) |only underlain by 16
angular) m thick of very soft
32 0.22 clay)
{Pile 2) (Pile 2)

S01




Table 2 - Field Measurements of Negative Skin Friction Undertaken Outside Hong Kong (Sheet 4 of 4)

Pile Compressible soil layers Founding layer Neutral Setlement Period
. 8 Point of
Reference ;
Type Dia Length Type Thickness Proparties Value Type Depth Depth Ground | Pile | measurement
{mm) (m) {m) {m) (m) (mm) {mm) {year)
Keanan & Steel pipe 324 32 Sand fili 11 vy=18 KN/m?® 0.24 Dense 35 20 187 80 6.5
Bozozuk (1985) | (Driven & close- 3 gravel (inl8 | (in6.5
ended) Organic 4 y=17 kN/m - months) | year)
silty/sand SPT =35
clayey silt 12 y=18.5 kam3 -
SPT= 13-14
Varved 1 -
clay/silt
clayey silt 7 y=18.5 KN/m>
- SPT = 10 -
Nomura & Steel pipe 610 37.5 JAlluvial 37 SPT 1-10 0.26 Dense 37 22-30 300 - 131
Todoroki (1986) |(Driven & close- deposit sand months
ended)
Indraratna et al Prestressed spun 400 26 Wealhered 2-4 Cu = 20-40 0.15-0.20 [Medium 20 2t 300 - |9 months
(1992) conerete pite clay soft clay 16 kPa - otiff to stiff
medium stiff 6-8 - clay
to stiff clay

901




Table 3 - Field Tests on Effect of Pile Group on Negative Skin Friction
Stratum Pile Pile group geometry Inner pile Edge pile Cormer pile
Period of
Type Thickness SPT Type | Dia. | Length| No. of | Pattern Spacing | NSF % of NSF % of NSF % of | Measurement
{m) N value (mm) | (m) piles {m) (kN) single (kN) single (kN) single (year)
pile pile pile
Inoue (1979)
Top soil 4 12 Steel 711 39 2 + + 1.8 - - - - 2510 60 >2.0
Silty sand 4 5-10 pipe
Silt 21 0-2 (Driven, 2 + + 1.8 - - - - 2740 63
Sandy clay 3 2-5 close-
Hard clay 5 5-10 ended) 5 + + 1.8 | 1050 25 - - 2210 52
Sand 3 20-50 +
Sandy gravel >50 + +
[}

Fill 9 5 Steel 711 47 38 Equilateral 1.5 - 5-12 - - - 30-55 >2.0 o
Silt 8 0-2 pipe triangular ~
Sandy silt 19 5 (Driven, pattern 1
Silty clay 4 5-10 close-
Sand 3 10-36 ended)
Gravel >50
Okabe (1977)
Fill 5 5-20 Steel 700 40 38 Equilateral 1.5 690 10-14 - - 3430 49 3.0
Sandy silt/ pipe triangular -995
silty clay 30 2-5 {Driven, pattern
Sand 5 10-30 close-
Gravel > 50 ended)




Table 4 - Field Measurements of Negative Skin Friction in Hong Kong

Pile. Compressible soil layer Founding layer
R B Neutral Loading Period of
eference . .- measurement
Value point condition
(year)
Type Size Length Type Thickness | SPT N Type Depth
(m) (m) Value {m)
Lee & Lumb | Steel 609.4 mm 29.6 m |Embankment Fill 2 - 1.6 Completely 22 I@4m Loading >1.0 —
(1982) pipe Fill/Marine sand g 10-14 0.5 weathered below by a 2m ooo
(Driven, Marine clay 14 2 0.2 siltstone bottom of |embankment .
close-ended) marine clay] causing

about
500mm
settlement

Yuen & Lam | Steel H-piles |356 x PP1 50.7 m |Fill 2 10-20 - ‘Weathered 20 |5-10m Loading by a =1.0

(1993) 368 x PP2 40.4 m | Alluvium 18 6-72 0.19 Meta- below 7 m high

174 kg/m Meta-siltstone >30 8-100 | 0.08-0.17 |silistone bottom of |embankment
alluvium  |causing about

350 mm
settlement
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Table 5 - Dates of Casting, Driving and Load Testing of Instrumented Piles

Dates of Driving
Pile Dates of .
No. Casting Dates of Load Testing
Start Finigh
25A 1984 30.3.87 15.4.87 N/A
26A 13.3.87 2.4.87 16.4.87 23.6.87 to 26.6.87
29 23.4.87 4.5.87 7.5.87 N/A
42 13.4.87 4.5.87 13.5.87 N/A
58 8.4.87 4.5.87 9.5.87 25.5.87 to 28.5.87
63 16.4.87 4.5.87 13.5.87 N/A
118 22.4.87 4.5.87 8.5.87 30.5.87to 2.6.87
Note : Pile nos. with indicates 100 mm wall thickness. All others have 125 mm
wall thickness.
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Table 6 - Results of Settiement Monitoring

Poimt
] 42 58 63 118 A B
Date

318.87 -3 [ -1 -1 [H -1 +1

8.9.87 - +1 ¢ Q +1 -2 -2
24.10.87 - 0 [ -1 +1 -4 -2
22.12.87 -5 +2 -1 0 +1 -6 -4
26.2.88 - +5 +1 -2 +7 -3 -5

18.4.88 -4 +4 0 3 +1 -3 -4
21.6.88 -4 Obstructed Obstructed Obstructed +7 Obstructed Obstnacted

8.8.88 -4 Obstructed 0 -3 +6 Obstracted Chstructed

8.9.88 -6 Q -4 +6 Obstructed -2
14.10.88 -6 1 -1 -5 +6 - -2
21.11.88 -7 1 +1 -5 +7 - -2
2T.1.89 -9 Obatructed 0 -5 Obstructed Obstructed Obstructed

10.3.39 -10 Obestructed 0 -5 +6 Obstructed Obstructed

6.6.89 -10 +4 0 -5 +6 Obatructed Obatructed

{5.8.8% -9 +4 @ -4 +56 cannol be located carmet be located
12.10.89 -0 +4 1 -5 +6 cannol be located cannol be located
4.12.89 -11 +5 +1 -4 +6 cannot be located cannot be localed
21.2.90 -11 +3 ] -5 +6 cannot be located cannot be located

3.4.90 -1 +4 +1 -5 +6 cannat be located cannot be lecated

13.6.90 -1 +4 +1 -4 -6 carmet be localed cammaot be located
29.8.90 -0 +3 -l -6 +5 canmwot be jocated cannot be located
30,1090 -12 14 ] -5 +6 cannot be Jocated cannol be located
12.12.90 -11 +4 0 -5 +6

8.2.91 -12 +2 0 k] +6

17.4.91 -1 +2 +2 -9 +5

21.6.91 -10 +4 -1 -7 +6

9.3.91 -13 +4 ¢ -5 +6

Note : Negative sign denotes settlement in millimetres
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=
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Figure 2 - Schematic Diagram Showing Sense of Skin Friction Corresponding to
Ground and Pile Settlement
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Figure 3 - Summary of Field Measurements of Negative Skin Friction by
Lee & Lumb (1982)
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Depth |Legend SPT 'N' SPT 'N’ Legend SPT 'N° L SPT 'N*
!rgl ¢ 0 25 S50 75 100 %5 59 g Ege"du 25 59 7::, 1001
o
1)
10-]
L L A L 1 1 1 'l
BH1 BH2 BH4 .
Legend Description
{41 Medium dense, fine to coarse SAND with gravel and cobbles [FILL}Y

{ 2} Firm to siiff, silty CLAY with traces of sand and shell fragments

12A) Soft, silty CLAY with lraces of sand and sheil fragments
{MARINE DEPOSITS}

{2B) Fine to medium, silty, cloyey SAND wilh fine gravel and fraces
of shell fragments

12C] Firm, fine, sandy, clayey SILT

| 3) Medium dense, fine to coarse SAND with fine gravel

[ALLUYIUM)

[3A) Firm lo stilf, silty CLAY wilh traces of sand and fine gravel

{ &) Medium dense tc dense, medium to coarse, clayey, silty SAND {WEATHERED GRANITE}

Notes : (1) See Figure 5 for locations of boreholes.
(2) SPT 'N' value is number of blows per 300mm penetration.

Figure 8 - Borehole Logs and SPT 'N' Values
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Figure 9 - Outline Details of Strain Gauges in Instrumented Piles
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Figure 10 - Load Transfer Down Pile 58 in Load Test
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Figure 11 - Load Transfer Down Pile 118 in Load Test
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Figure 12 - Skin Friction-Displacement Curves for Pile 58




- 125 -

120 r

100
o
a
=< 80
c
2
©
o
. B0
£
w
o
@
R
= 40
[=}
=

20
0 8 10 15
Estimated Displacement {mm )
Legend : Depth (m) Soil Type
L 2-11 FILL (1) / SILT (2C)
o 11-19 CLAY (2) / (3A)
x 19-23 CLAY (3A) / SAND (3)
a 23-31 SAND (3)
o 31-39 WEATHERED GRANITE (4)
Notes : (1) Soil descriptions are given in Figure 8.
(2) Gauge positions relative to soil strata are shown in Figure 7.

Figure 13 - Skin Friction-Displacement Curves for Pile 118
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Results shown are for strain gauges at 18.6m depth in Pile 118.

Figure 14 - Comparison of Variation of Strains with Time as Measured by Different Types of Strain Gauges
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Figure 20 - Predicted Simplified Profile of Force Distributions in a Pile with the Mobilisation of Downdrag
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Note :  No significant built-up of negative skin friction on pile in the long term, see Section 7.2.1.

Figure 21 - Distribution of Forces in Pile 29
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Figure 22 - Distribution of Forces in Pile 42
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Figure 23 - Distribution of Forces in Pile 58
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Figure 24 - Distribution of Forces in Pile 63
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Note :  No significant built-up of negative skin friction on pile in the long term, see Section 7.2.5.

Figure 25 - Distribution of Forces in Pile 118
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APPENDIX A

RESULTS OF STRAIN GAUGE MONITORING




PLE 28 —~ FIELD READINGS
FINAL DEPTH (m) : 429

Date printed:  13/07/93

DEPTH (m) 32 14.9 2.9 30.9 38.9

PLE NO 29-0 291 29-2 29-3 29-4
DATE |4 GAUGES] GCO2A | GCO 28 |4 GAUGEJ QYo V.W. GCO2A | GCO 2R OYO |4GAUGES Y.W. GCO 2A |GCO 2B | 4GAUGES oYo V.W. OYo GCO 2A | GCO 2B |4GAUGES V.w
20/04/87 - 1906 2091 2023} -0078 10666 161 376| -s5018 1.280 10067 - - - - - - - - - -
30/04/87 - - - - - - - - - - - - - - - - - 8302 6899 272 1.783 10677
01/05/87 - - - - - - - - - - - 12068 883 1.752 —5385 10831 - - - - -
ojon/87 - 1832 2038 1.963 — 8063 10626 - - - - ~ - - - - - - - - - -
04/08/87 [~ 1] 754 206 1.703 10642
04/05/87 - - - - - - - - - - - 1190 e8s 1.7%2 - 5381 10758 —8224 889 2325 1.785 10843
o5/05/87 - - - - - - - - - - - - - 1.693 ~5386 10882 - - - - -
05/05/87 - - - - - - 1786 88 -6777 1.264 10800 1194 887 1.895 ~ 5386 10683 - et - - -
08/08/87 - - - - - - 196 415 - 56850 1.267 10835 1104 837 2008 ~ 8081 11680 -8177 ‘rrv 214 1.745 10724
07/08/87 - 1866 197 1.898 ~6173 10509 283 483 ~-6127 1.048 108685 508 - 1.742 -8a73 10868 - 6008 586 2011 1.728 10832
11/08/87 - 1860 1968 .7 -6218 10279 164 370 - 5759 1.308 10889 1440 - 2005 — 5249 11521 -8308 802 2059 1.624 10419
14/05/87 - 1864 1968 5.420 —-&221 10290 157 368 ~5770 4.010 1092t - 740 2130 —-5285 11618 -8322 a7 2062 1.637 10449
20/06/87 - 1877 1972 5.340 -&n7 10283 163 368 ~-8783 5.670 10893 - -~ 2138 —5283 11600 ~8305 829 2067 1.691 10419
25/05/87 - 1890 1947 - -e23 10265 185 368 —5774 - 10909 - - 2141 - 5302 11619 —-6311 616 2050 2.062 10424
05/06/87 - 191 2032 4.980 —-6318 10270 183 369 -5783 5.140 10844 - - 2145 - 11654 -6291 609 2045 2183 10439
22/06/87 2449 18368 1982 4.980 -~ 8284 10248 187 349 —5815 5100 10839 - - 2184 - 11626 -518 602 2079 2280 10430
23/06/87 2489 181 19N 5.060 -6310 10260 174 344 ~ 5644 5.140 10963 - g 2176 - 5700 11637 - 6329 573 2048 22656 10433
26/06/87 2.489 - - - - - - - - - - - - - - - - - - - -
268/08/87 2.484 - - - - - - - - - - - - - - - - - - - -
0/06/87 - 1955 2008 5.000 - 10242 202 388 - 5795 5120 10933 - - 2197 - 11824 - 6303 617 2124 2311 10428
17/07/87 2478 1987 1893 5.140 8axs 10287 183 365 sec8 5.280 10962 2174 11646 8313 576 2070 2 10436
o4/08/87 2484 1818 1858 4.970 —6451 10266 125 606 ~ 5905 5.040 10991 - - 223 - 11662 -6350 555 2048 2.310 10442
20/08/87 252 1978 2002 5.000 —-6331 10264 184 392 —5829 5.100 10989 - - - - 11654 -8299 - - - 10431
o/O%s7 2.524 1908 1948 4.600 -~ 8485 10236 202 298 -~ 5882 $.040 10884 - 1513 - - 11648 -68321 - - - 10431
22/09/87 2533 2012 2004 5.840 —6343 10263 186 348 —~5824 5.200 10098 - 1630 - - 11658 ~ 6306 - - - 10432
05/10/87 2.529 1937 - 1982 8.790 —~6376 10263 161 310 — 5844 8.330 10888 - - - - 11655 —6435 - - - 10433
1810/87 2530 1965 2038 5.740 - 6349 10266 189 425 —5837 5.320 11006 - - - - 11664 - - - - 10435
121187 - 1901 1978 5.360 -6380 10265 142 278 - 5871 5.280 11014 - - - - 11€67 - - - 6.420 104235
1211/87 2528 1920 1966 5.300 - 8368 10264 160 nz - 56836 5.260 11012 - - - - 11667 - - - - 10435
ow12/87 2522 1959 2049 5.210 -6323 10254 205 366 -5787 5.180 11007 - - - - 11654 - - - - 10427
08/01/88 2496 1937 2040 5.540 - 6333 10224 181 336 -5814 5.160 10883 - - - - 116840 - - - - 10419
19/01/88 2511 ‘1834 2033 5.330 —-68352 10240 185 388 - 5798 5180 10897 - - - - 11649 - - - - 10424
08/02/88 2508 1886 2000 8.420 - 6388 10248 188 324 —~5834 5.240 10668 - - - - 11648 - - - - 10418
04/03/68 2510 1924 2036 5.440 - 6354 102686 183 351 ~5813 5.610 11023 - - - - 11670 —6500 - - - 10428
07/04/88 2.52¢ 1885 2002 5.450 —-6380 10282 169 24 —5840 5.290 11036 - - - - 11673 -6000 - - - 10425
31/05/88 i 2532 1857 1996 5.340 ~ 6401 10283 142 293 - 5854 5.290 11051 - - - - 11678 - - - - 10428
31/08/88 2.5a2 1873 2008 5.520 —-8413 10293 133 295 - 5876 5.300 11064 - - - - 11696 - - - - 10434
7108 2612 1890 2051 8.340 —6480 10304 94 77 —5908 8.070 11148 - - - - 11738 - - - - 10484
18/10/88 2621 1899 2065 5.320 —68483 10393 97 203 - 5.000 11160 - - - - 117687 - - - - 10457
ot11/80 2634 1899 2054 5.200 -~ 8388 10414 1ot 202 - 8.020 117e 1728 - o.a1g - 17rrs - - - - 10400
oan 2/68 2.642 1937 = 3170 -6519 10439 78 280 - 4.970 11203 1700 — 0.360 - 11807 - - - -~ 10471
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PLE 29 ~ FIELD READING3
FINAL DEPTH (m) : 42.9

Date prined:  13/07/93

DEPTH (m) 32 14.9 29 30.9 38.9

PLE NO 23—0 221 292 29-3 29-4
DATE 4 GAUGES| GCO2A | GCO 2B |4 GAUGE)| oYo VW, GCO2A | aco28 OYO [4GAUGES V.W. GCO2A [GCO 2B  |4GAUGES oYO VW, OoYOo GCO2A | GCO 2B |4GAUGES v.w.
08/01/89 2652 188 2048 8.430 -8827 10453 <3 108 - 5130 11209 1766 - 0.39¢ - 11009 - - - - 10468
10289 2648 10N 2081 8.290 —&542 10472 - - - 8.020 11220 1628 b - - 11824 - i - - 10470
07/0/89 2654 1860 2076 5.260 —6540 10467 - - - 8.100 11222 1860 - 0.146 - 11817 - - - - 10466
07/04/89 - - - - - 10482 - - - - 1n2ts - - - - 11808 - - - - 10462
10/04/89 2647 1674 2118 8.080 -8570 - - 41 - 8.170 - 1863 - 0125 - - - - - - -
06/05/89 2637 1878 2138 5.400 -6569 10458 - - - &8.170 13219 1843 - 0.070 - - - - - - 10436
V/oe/88 26585 1827 2210 6410 ~667¢ 10469 - - - 8.100 11220 1886 - 0.140 - - - - - - 104682
07/07/89 264 1879 2268 §.360 - 8566 10477 - - - 8.100 11242 1860 - - - 11837 g - - - 10467
08/00/89 2662 2054 269 6.160 -6584 10484 - “a3 -~ 490 11269 1840 - - - - - - - - 10467
o4/00/88 2655 1908 228 s.0t0 —~8551 10492 - 482 - 4.760 11269 1200 - - - 11047 - - = - 10479
oVv10/69 2650 1926 208 8.000 -8456 10500 - 008 - 4710 11260 1914 - - - - - - - - 10465
o1/ - 2002 ano - —8468 10820 - - - - 1"Hn 1806 - - - - - - - - 10476
1412789 2674 - - 4.970 - 10827 ind - - 4.680 11292 - - - - e - - - - 10477
18/01/90 2026 1967 2402 4.940 ~08421 10834 - - - 4720 11296 1883 - - - - - - - - 104758
08/04/90 2581 1893 2411 -8.030 ~8600 10649 - - - - 11308 18356 - b - - - - i nd 10474
11/08/90 2290 1868 2436 —8.360 —6609 10582 - - - - 11332 18285 - - - - - - i bd 10481
11/06/90 2604 2428 2708 -8.370 —6480 10662 - - - - 11322 1683 - - - - - - - - 10476
10/07/90 2690 1687 2572 —6.430 -68730 10663 - - - - 11324 1839 - - - - - - - - 10476
13/09/90 - 2168 2740 -8.310 -6664 10679 - - - - 11340 1965 - - - - - - - - 10482
18/10/90 27ne 2240 79 -8.210 — 68645 10877 - - - - 11319 Ll-Ta] - - - - - - - - 10474
2/o1e —2.830 2072 2492 —6.250 -6627 10604 - - - ~ 11348 1714 - - - - - - - - 10488
14/03/91 2680 2170 *_1 —5.280 —6809 10699 - - - - 11351 1063 - - I - - - - - 10486
16/04/91 ~2880 272 2666 -85.290 —6534 10695 - - - - 11344 1872 - - - - - - - - 10482
QV0e/91 —2.850 2156 2642 —5.230 —6650 10683 - - - - 11343 1768 - - - - - - - - 10478
04/07/91 2.800 2347 2812 8.270 —6638 10883 - - - - 11344 1042 - - nd - - - - - 10480
o7/08/91 - 279 2783 - —~6640 10594 - - - - 11386 1813 - - - - - - - e 10476
26/09/91 - 2414 2813 - —6328 10671 - - - - 11340 1763 - - - - - - - - 10476
Noet - 2387 3190 - ~6653 10874 - - - - 11329 1911 - - - - - b - - 10478
o4/12/91 - 2318 2890 - —-6711 108583 - - - - 11339 1713 - - - - - - - - 10482
08/03/92 - 2184 666 - 8737 10689 - - - - 11343 1897 - - - b - - - - 10496
26/02/92 0.003 2328 2085 - ~60665 10590 - - - - 11388 1840 - - - - - - - b 10488
27/0092 0.940 2334 3060 85.140 ~6477 10690 - - - 3.500 11381 1906 - 0.260 i - - - - - 10484
29/04/92 0.940 2334 nzy 5.190 677 10609 7.200 11230 1769 36 0.230 623t 10406
TV08/92 0.940 2308 2825 8.080 —6813 10690 - - - 7.320 nazo 1048 2398 0.270 - . - —-8989 - - - 10472
10/08/92 2.100 3033 4822 4.760 —3396 10680 - - - 4.250 11208 1966 1481 0.520 ~6208 - - - - —2.760 10464
/0093 2100 2494 4922 5.25 8756 10507 1o 1660 2098 1.50 10467
mnos 3.080 2638 2902 823 ~6568 10688 - - - - 11208 1663 2183 -0.26 - - - - - - 10465
RETARYE 2] 3.700 2176 2930 5.0 —~6047 10892 - - - - 11222 1707 296 -0.22 - - - - - - 10457
2w 3.700 2560 2303 5.03 6479 10607 11231 1019 21490 10472
21/01/83 4.360 2209 2940 487 ~6983 10610 - - - - 11223 1068 1 -0.05 - - —5440 - - - 10472
18/02/93 s.140 222 2918 5.05 —-66885 10609 - -~ - - 1nR2 1864 2435 - - - - - - - 10471
10/0/53 4.660 200 2000 615 6536 10613 11223 1056 2427 5603 5496 10471
/0N 5.040 2483 2068 817 -6338 10807 - - - - 11209 3o 2410 - —-8680 - —8300 - - - 10488
15/04/93 0.000 2508 2906 4.95 —6651 10810 - - - 818 21 1660 - - —5800 - —5060 - - - 10487
12/06/93 4.500 202 2940 4.00 6080 10608 5.46 11209 1700 2410 8570 4660 10460
18/05/93 0.060 2000 037 5.00 —68522 10613 - - - 4T 11222 1099 2510 -0.18 8360 - ~8120 - - - 10471
28/08/93 0.020 2830 3093 5.04 —56323 10609 - b - ~5.78 11209 1ns 2438 =10.08 — 85960 - —4399 - - - 10467
18/06/82 5230 2620 A8 502 7280 10609 1tNne 1870 2200 L] 4870 4400 10469
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PLE 29 — CORRECTED 3TRAIN
FINAL OEPTH () : 42.9

Oale prnted:  13/07/83

DEPTH (m) 3.2 14.9 29 30.9 38.9

PLE NO 23-0 201 20-2 29-3 29-4
DATE 4 GAUGEF GCO2A | GCO 28 |4 GAUGES oYo VW, GCO2A | aCo2aB OYO |4GAUGES VW, GCO2A |GCO 28 |4GAUGES oYO VW. ovo GCO 2A | GCO 2B |4GAUGES VW,
29/04/87 - 1909 2031 2023 —8068 2637 181 376 ~ 4047 1200 2640 - - - hd - - - - - -
J0/04/67 - - - - - - - - - - ind - - - - ind ~52682 090 272 1783 2602
01/06/87 - - - - - - - - - - - 1208 683 1782 ~4488 28867 - - - - -
02/08/07 - 1832 038 1963 —58083 2657 - - - - - - - - - - - - - - -
04/08/87 - - - - - - - - - - - - - - - —5263 754 2226 1703 2648
o4/05/87 - - - - - - - - - - - 1190 688 1732 —~4484 63 -6187 889 2326 1785 2652
08/08/87 - - - - - - - - - - - - - 168 —4408 2029 - - - - -
06/08/87 - - - - - - 176 380 ~4014 1264 872 1194 a7 1696 —4488 2629 - - - - -
0R/0B/87 - - - - - - 198 418 -4875 1267 2658 1104 837 2008 ~4234 249 -6t148 kel an4a 1746 2609
o7/0N87 - 1866 isn 1898 —5144 2ne 283 483 —8108 1048 27 506 - 1742 —4394 2827 ~65080 566 2011 | 1728 2708
11/08/07 - 1860 1968 \raal ~5182 2639 164 370 —4799 1308 2830 1440 - 2006 —4374 2260 ~5267 802 2069 1624 2764
14/06/87 - 1864 1968 5420 ~&184 2833 187 368 ~4808 4810 26156 - 740 2130 —4404 2223 —5268 a7 2062 1637 2748
20/06/87 - 1877 1972 5340 -8181 2048 183 e —4803 5670 2620 - - s ~4403 2229 —~5264 (-] 2067 1691 2764
26/08/87 - 1890 1947 - ~5194 2047 156 s —4812 - a2 - - a4 —4418 2222 ~5269 6te 2050 2062 76
05/06/87 - 1921 2032 4960 —8265 2844 183 369 —~4819 6140 2508 - - 2146 - 2209 6243 609 2045 2183 2783
22/06/87 2449 1936 1962 4960 —-8212 2087 187 349 ~4846 §100 2807 - - 2164 - 2220 —430 602 2079 200 2758
23/08/087 2489 i .l 19N 5000 —8268 2880 174 344 ~4870 5140 2601 - - 2178 —4750 s ~5274 §73 2046 2265 2756
26/06/87 2489 - - - - - - - - - - - - - - - - - - - -
2e/08/87 2484 - - - - - - - -~ - - - - - i - - - - - -
30/06/87 - 1968 2000 5000 - 2060 202 386 —4829 8120 810 - - 297 - 2220 —56263 617 2124 an 2759
17/07/87 2476 1987 1983 5140 =827 2852 13 366 ~4857 5260 2497 - - n74 - n2 —56261 578 2070 2238 2765
04/08/87 2454 1618 1858 4970 —5378 2847 125 608 —4%21 5040 - - 21 - 2208 -2 555 2048 2310 2751
20/06/87 2612 1978 2002 5000 —8276 2048 184 382 —4858 8100 2484 - - - - 2209 -—-5249 - - - 2767
06/0/87 26524 1966 1948 4660 —-5388 2852 202 296 —4502 §040 2487 - 1613 - - 2n —5268 - - - 2767
22/09/87 2833 2012 2004 5640 5208 2048 168 48 —~4853 8200 - 1830 - - 2207 —5285 - - - 271857
os/1v87 2829 1997 1962 §790 -6313 2048 161 310 4870 8330 - - d - 2206 —~5383 - - - 2756
1wio/87 2830 1986 2038 8740 —5291 2847 169 428 —4364 5320 24m - - - - 2206 - - - - 2788
12/11/87 - 1901 1978 5360 8317 20847 142 278 ~4893 5200 47 - - - - 2204 - - - 6420 2785
12111/87 2526 1920 1980 5300 —§307 2048 160 N7 —4863 5260 2474 - I - - 2204 - - - - 2758
08/12/87 822 1969 2049 8210 -6269 2663 2086 366 —4823 5180 2476 - - - - 2209 - - - - 2759
05/01/88 21498 197 2040 5540 —58278 2670 181 38 —4845 5160 2487 - - - - 214 - - - - 2764
19/01/88 511 1934 2033 5330 —52%3 2061 188 366 ~4832 8180 2481 - - - - 21 - il - - 2761
06/02/00 2606 1006 2000 5420 8321 2050 186 324 4062 5240 2400 212 3764
0/03/88 2510 1924 2036 5440 ~5296 2847 183 k3 —4844 5610 2469 - - - i 2203 —-5417 - - - 759
07/04/68 a8 1088 2002 5450 ~-8328 2638 150 324 — 4087 6290 2463 - - - i 2202 - 5000 - - - 2760
31/08/60 2832 1057 1995 5340 5334 2037 142 293 4078 6290 2457 2200 2758
/06/88 2632 1073 2008 8820 —5344 2832 133 295 —4697 6300 2481 - - - - 219 - - - - 2156
o7Mo/e8 | 2612 1890 2081 5340 —5400 as2 94 e —4922 8070 248 - - nd - an - - - i 2748
10/10/80 N 1099 2065 8320 5403 7 97 203 2400 167 2744
oi/11/88 2634 1899 2084 5200 —8323 766 161 282 - 5020 2602 1729 - 412 - ane2 - - - - 2742
0o/12/88 2642 1837 - 5170 ~5433 2763 79 260 = 4970 2380 1700 - 350 - 262 - - - - 2736
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PLE 29 ~ CORRECTED 3TRAIN
FINAL DEPTH (m) : 42.9

Dats printed: _ 13/07/93

DEPTH(M | 32 149 2.9 30.9 28.9

PLE NO 200 29-1 29-2 20-3 294
DATE |4 GAUGEGJ GCo24 | aco28 saauvaes| ovo vw. | acoaa | acoas | ovo |saauaEs| vw. | acoza lacoas |«anuaes| ovo VW. ovo | Gcoaa | GCO2B |4GAUGES| vw.
os/01/89 2682 1801 2048 5430 -—8439 2748 1 06| - 8130 2388 1788 - 08| - 2181 - - - - 2738
1202189 2048 1871 2081 90| -s4s2 2738 - - - 5020 2380 1028] - - - 24e| - - - - 2737
o7/0a/89 2664 1860 2078 s200| —5480 2738 - - - 5100 2082 1800 -~ 48| - 248| - - - - 2730
or/oMe9| - - - - - 741 - - - - e8| - - - - 262 - - - - 2741
10/04/89 2647 1874 an1e soso| -sa7s{ - - 34 - siz0] - 1063 - EE"1 - - - - - - -
08/06/89 2637 1878 2138 5400| —8474 2743 - - - 8170 2383 183| - | - - - - - - 2785
vos/se 2655 1827 2210 ss0 -ssea 27 - - - 8100 2081 1085 - 10| - - - - - - 2741
o7107/89 2641 1879 5360 5472 | - - - 5100 2374 100 - - - 24 - - - -
oa/on/s9 2682 2084 260 s160| -8470 | - s - 10 267 1840 - - - - - - - - 2738
oa/0v89 2685 1906 2228 so10| —8459 e8| - a2 - 4760 2367 oo - - - x| - - - - arar
oa1ov8e 2650 1926 2308 5000| —B360 27 - 68| ~ 4710 2068 4| - - - - - - - -
oaniee| - 2092 0| - ~5390 am - - - - 2004 1008 - - - - - - - - s
14/12/89 74| - - wr0| - 7| - - - 4680 283 - - - - - - - - - s
18/01/90 2626 1967 2402 aps0| —8381 2704 - - - 20 281 we3f - - - - - - - - 2734
004/90 2681 1883 11|  -sos0| -sar7 2698 - - - - 2346 186 - - - - - - - - 2736
11/068/90 2290 1868 2036 -0 -850 2609 - - - - 2336 106 -~ - - - - - - - 2731
11/08/90 2604 2426 2708 -s370{ -8400 2689 - - - - 2340 1ess| - - - - -~ - - -
16/07/90 2690 1087 72| -s430 -sace 2694 - - - - 2390 10| - - - - - - - - 2734
1vows0| - 2168 2740| -8310( 5563 2681 - - - - 2333 1965 -~ - - - - - - - 2730
1610190 ans 2240 are9| -8210{ -8838 - - - - 2042 1671 - - - - - - - -
/0101 | -am0 2072 2as2|  -sas0| -ss2s »73| - - - - 2330 me| - - - - - - - - 2727
14/0391 2680 a0 2823 -6280| 5674 70| - - - - 2328 1888) - - - - - - - - 2728
1wous | 2800 2272 2088 -6200| -sa4s - - - - 2331 1er2| - - - - - - - - 27%
owoesst |  —2860 2186 2642 -s230| -sB4a 2674 - - - - 232 1788 - - - - - - - - s
o4/07/91 2600 2347 2012 s270|  -8832 2679 - - - - 233 1862 - - - - - - - - i
or/08/9 - 279 ass| - -8533 2673 - ~ - - 2327 w13 - - - - - - - - 274
28/0091 - 2414 W3] - -5273 2685 - - - - 2333 176a| - - - - - - - - 2734
anost - 2357 aiso| - ~5844 2683 - - - - 2097 1m - - - - - - - - a7
o429 - 2318 2890 - -89 2679 - - - - 2333 s - - - - - - - - 2730
oavors2f -~ 2184 2686f - -5614 2678 - - - - 2332 1ee7| - - - - - - - - 2724
20/02/% 3 2308 2088 - -7 2675 - - - - 2314 1e48| - - - - - - - - 272y
27100192 940 2334 3060 s140] -s398 2675 - - - 2500 216 1906 - 20| - - - - - - 2720
2wou92 %40 2004 mz 5190 5564 2676 7200 279 1760 nas 230 510 2720
10/08/92 940 2308 2626 s060| —84z8 2678 - - - 7320 1848 2306 270 - - - 4906 - - - 2136
18000/92 7100 2093 4022 4760| —28%0 2660 - - - 42650 2389 1968 1461 s20| -st7a| - - - - —2780 2740
10000 2100 2404 precy sas0 arer 2677 207 1860 2008 1800 2720
o 2050 2638 2902 0| -5473 2678 - - - - 2389 1088 218 -280f - - - - - - 29
12111/92 3700 278 2930 s030| -8039 2674 - - - - 282 1707 2198 2201 - - - - - - 2738
2312/%2 2700 2860 2903 5000 5399 2668 2370 1019 2499 273
210183 4360 2209 2940 a0  -B5704 2085 - - - - 2382 1086 201 -s0| - - -4833| - - - 2738
10/02/93 5140 2222 2918 sos0| -5738 2665 - - - - 2082 1084 PYETY - - - - - - 273
10/03/60 4660 2203 2000 5160 5779 2663 2302 1086 2427 4736 4579 2738
0N 5040 2463 2068 si70f  -s282 2068 - - - - 2388 2130 a0 - -4os0{ - —am7| - - - 2730
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PLE 42 - FELD FENDINGS
FINAL CEPTH (m) : 434
Omts priviet V0753

DEPTH (m) 1.4 184 x4 N4 204
PLE NO 42— 42— 42-2. 42-3 42-4
DATE GQOO1A | GCO1B | GCO2A | GCOB aro VW, GCO1A | GCO1B | GCO2A | GCO 28 oYo GCO1A | GCO18 oYo VW. GCO2A | GCOs GGN.XEJ avo VW. GCOIA | GCO1B ! GCOM | GCOoM ovo VALA
220487 1881 a7 26z 1408 4283 11281 - - - - - - - - - 10| 1344 | -su3 1214 - - - - - -
240487 - - - - - - - - - - - - - - - - - - - - 209 <] ~306 1208) -4880( 11229
aoam|r|{ - - - - - - 1310 1873 1581 a086|  -4654 2143 2 70|  tee8f - - - - - - - - - - -
[ Y- - - - - - - - - - - - - - - - - - - - - a0 2630 -412 12| -4ge8] 10867
MOERT - - - - - - - - - - - - - - - ™| 1218 asn|  -mo7 1R R o -Kp nanf  -sm 1000
080587 - - - - - - - - - - - - - - - «Q nms 400 -6 10874 1080 jo- ¢ -6 1080 ~60 naen
e ot 1 1837 482 260 128 —4340 1nisa 1481 1803 1518 X8| ~4648 2088 2165 ™ 11458 - - - - - - - - - - -~
120587 014 548 2104 1040 -7 11280 1917 2418 28 3800 —4048 2004 2004 320 12178 -3 ms 444 -4871 1085t 287 I ~983 =6 a7 10008
140687 0 582 1al 1054 - 4354 12718 1813 X0t 48 820 ~4041 2547 2008 22 12319 -1 1002 480 -850 1118 1663 - -5680 a8 ~5047 wrmn
anoss? aes 2 2108 1474 —4X53 Hax 172 16800 2400 053 —4687 253 K17 194 zxr =181 10085 680 -5017 11088 1884 - ~g80 & ~5058 10804
SRRAT E ] A5 210! 1 -y nIN 1Aa0 1866 43 My -8PS 2K13 20m3, 1R 17000 -on e - —4a7R o 1R7? - 8471 msl -2 10R0
100887 aos aos a1e7 16082 —4374 16 - - - - - pat | 074 21 124168 - - - - - - - - - - -
190887 2027 o] 2108 1683 ~4380 1218 1564 1775 247 621 ~5116 21668 085 130! 12418 -H4 1388 525 —4660 1niae - - -33680 826 -5118 iv:< ]
00887 2008 643 2080 1074 ~4408 11220 1448 1020 2148 xna ~5224 xne L) 11438 -85 1374 530 -501a 11141 - - —%e8 o7 ~-5160 10861 '
17881 44 704 am 1688 ~4377 a2 1412 1610 210 - ~6141 - ano 12| 12448 -8 1445 [.5-] —4088 11148 - - —14601 —-10327 ~ 4583 10860 —
ovoama? 008 ea1 a8 1688 —43a7 11220 1428 1562 bl -] - ~5138 - 2010 : -1 12470 -3 1360 183 ~5030 11a7 - - ~8068 R —-5134 10880 #
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- 1881 ar2 2175 1704 -43880 1220 1.~ -2 1688 -7 - -6163 - 208 - 12481 -418 1328 - - 4000 11178 - - -80x2 a0 ~518 1oee7
Enoe? 1844 are. 2t 1670 —4382 1220 1846 1687 2208 s -5087 - 2044 - 12478 ~418 1200 "z -S013 1M - - —881 580 -§128 10887
1anas7 180 1074 2140 1697 —4285 1213 18781 1874 2681 ax -5007 - - - 12479 —448 1378 1119 ~5008 me2 - - -89 a2 -51& 10864
o e 1842 885 27m8 1670 ~4350 11218 1880, 1963 z 3003 —4853 - - - 12475 - - - - - - - - - - -
oo eT 1RW fne nm 1R Ry IRET] 1AFA 1056 s oAl —aRRT - - - 174785 - - - - - - - - - - -
121187 - - - - - - - - - - - - - - - ~440 1210 - -s012| 18 - - ~8a08 s7al  -5120 10808
12187 - - - - - - - - - - - - - - - —468 187 - —-50029 1180 - - -8e07 s74] -1 10804
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190168 187 108 2190 1600 -4388 1117 1860 242 24 s -4e - - - 12404 ~-36 ] 1008| -«070 11154 - - -ea2 s@af  -510 10880
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oa8e 1884 w012 2181 1684  -48 1176 1702 1005 27 wuse| -a6m - - - 12407 <} as7 x| -soar 11156 - - -8178 | -e158) 10877
040088 1873 1239 2004 1678 -4308 11188 1648 145, =2 Med|  -e53 - - - 12428 -38 918 1120| ~4087 1172 - - -7863 88| -5124 10885
o748 1831 054 2119 1508 -4z} 2 1430 1579 20 Ms3| 4587 - - - 12468 -426 0| 1080f -sme| 1ves| - - -18% 515 -5146 10908
180488 1068 966 08| , 1598] -4 11218 - - 22 97| -4s00 - ~ - 12476 ~464 5 ¢] 12| -se8| 11te - - -7486 s42f -5188] 10916
180488 200 966 2187 1638 -e17 1212 - - 228 06{  —esR - - ~ 12481 -380 841 12| -s080 11210 - - —7494 s40f -5213 10822
mesMm 1ATS ARD L] 1A —aTs IRET] - - - MRl 48R - - - 19608 —an RS - -K114 nar - - -7am 7| -smim HR%
osess 1041 006 =0 1ne| -4313 11280 - - - - ~4304 - - - - -7 068 - ~6100 11264 - - -7x0 et -s137 10056
oThome 1801 S8 P 7] —434s 11343 - - - - - - - - 12683 —148 82 8s| -318 11300 - - -T1e 64| -5177 161
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PLE 42 - FELD FEADINGS
FINAL CEPTH (i) : 434
Daste orintec 130783

DEPTH (m) 1.4 19.4 24 3.4 0.4

PLENO 42— 42-a) -2 42-3 42-4
DATE | Gcota | goois | aoom | ecom | ovo vw. | acota | Gooe | goosa aecom | ovo | ocota | aooms | ovo vw. | acoan g geom OGNJ(EJ ovo VW, | Gco1A | Geo18 | aoopa | ceom | ovo vw.
B0 B9 1876 [ 2am or|  —e2| e8| - - - - - - - - 12780 ~-150 848 988| -s518) nare| - - -aB3 640 -s28| 11130
RE%-T: ) 1808 21 2165 1007| -adm2{ 11388 ~ - - - - - - - 12818 -9 281 sl -6181] 11| - - -are0 845) -s28| e
o700 1868 98 a2 | -sm|  nmr| - - - - - - ~ - 12800 -180 8654 ees| -sie8| taw0] - - -6085 0| -=8s| 1w
070440 1841 w2 a0 1| -es72{ 1| - - - - - - - - 12822 18y e8| 1030| -s81] 11284 - - - 6631 e8| - 11161
MADKAR 1R A nn 1712 -4 11376 - - - - - - - - 19704 & RS mni4 —-&t7 14 - - —AAR - - 11184
c0e/m 1801 o 2188 1T33|  -a3m8] 11380 - - - - - - - - 12508 -1 &8 tocz| -siea| 1teo8f - - -8407 - - 11184
07007 /88 1878 @ a7 78] -4%) neos| - - - - - - - - 12848 ] 801 1074 -5188f 11421 - - -8320| - - 118
oacess [:<] 962 219! 1| -aarr|  voes( - - - - - - - - e Q &x3| 02| -ser| 1ees| - - —5508 - - me
04/08/80 2040 o862 2178 1788 -«33| 113e0] - - - - - - - - 12082 108 w5 10| -siee| neas| - - -£B77 - -&64| 1@
0410/80 28 1006 A 17| ez vae| - - - - - - - - 12882 108 s0| 10e0| -S| e - - ~683% - < 7] T
[2.7257 ;) 16°PR m7 22720 1M —-40N 11374 - - - - - - - - 1209 - A - —RIR7 14w - - -8 - —RAFR THAT
11200 - - - - - narrf - - - - - - - - 18] - - 00 - 1140~ -0 - - - -
150180 1566 ;=] 28 10|  -«0s[ 11a78| - - - - - - - - i12918) - 1968 956| —5488)  liedl - - ~5861 - -5306| 11187
0BL4/80 an7 L] 24 184 -6  1tam| - - - - - - - - 12800 - - -10.01 - 1458 - - -s843f - -s38| V207
110400 0m %0 2z 1gre|  -430] 113R| - - - - - - - - 12961 - - -aT4f - 1nees| - - -e800| - -sn8| 11228
11,0880 1508 910 200 1804] -4310| 34| - - - - - - - - 12008 - - -an - 1146 - - -l - -sn2| 11214 '
1nnN7R0 2140 R4o axxn 10 -4 130 - - - - - - - - 19007 - - -7 - 11480 - - —ARTEN - —-5T 118
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160401 1985 a7 Fo] 1988 -axs| nme| - - - - - - - - - - - e - 1uss| - - - - -s1| w2
oM 7R 5 e 1RAT —ax 11904 - - - - -~ - - - - - - RAA - 1IRON - - - - -s10n 11914
(2] 2w oo7 04 08| -e387] 11207 - - - - - - - - - - - - - nso| - - - - - Hzs
070841 212 013 x7 o -aie| n=e| - - - - - - - - - - - - - 11502 - - -2 2243f  -5BO| 11214
20008 0% a8 84 -3 nzm8) - - - - - - - - - - - - - 11408 - - ~241 a8l -s170{ 12
21081 2108 914 2420 ~4x0| 1120 - - - - - - - - - - - - - s - - ~2008 x| -s040| 1120
ov12mn 2080 881 212 05| -«208| n3| - - - - - - - - - - - - - Hss| - - -2284 26| -4ee8] N
R nm Leod XRA —A 1NA - - - - - - - - - - - - - AR ES1E) - - -XTR 044 —4049 AR k-s74
1802 2080 81 z6e - uarf - - - - - - - - - - - - - nsal - - -2 ;ar|  -4018 1248
73R 213 854 267 2007 -aant 11314 - - - - - - - - - - - (3] - 11621 - - ~2570 1870] 430 11241
2802 an 808 480 21|  -4z8| 118 - - - - - ~ - - - - - an - usiel - - —2480 18654{ -4g85 11208
100882 2004 0 647 as| -42m3| 113 - - - - - - - - - - - -ar] - nse| - - -2467 1887]  -4G30) 11241
180882 FAT: ] 808 74 64| -a2e7| nimr| - - - - - - - - - - - 10.13 - [RE31:1 - -erR wars|  -so18|  naw
MNARFD a4 /40 24 206 —-4ND Hxe - - - - - - - - - M 1A -A A —fORA 10 bl - -T2 RN —4f42 17
a7nomR 2108 53 2440 metf  ~420| n130| - - - - - - - - - 30 1813 ~ossj -soes|  nem - - -2e50 1000 -4007] 110
1IAG 2138 762 2491 2166 —4310 11318 - - - - - b - - - 408 1710 -o.7 —6280 11530 - - —a65 1ea? —40E0 11340
ay2ee 2140 728 2488 20| -e2md|  1MT - - - - - - - - - s 1922 -82 -s20| 182} - - ~ 2565 1rz| -errr| n2so
20143 2088 860 2058 23| -«64| 138 - - - - - - - - - 574 2% -95| -s7el 11543 - - ~2630 1ee8| -ar7s|  1e2
180240 2084 248 2480 ar2| -4z8| nmzp - - - - - - - - - 568 22| -ees| -smsf nsal - - —2e07 1080 4774 11254
100060 200 8m0 245 e -«s2| vmMaj - - - - - - -~ - - a7 8| -e87| -sme|  nsm] - - -2108 1840 —er74|  n12s0
e lact-d] 2078 870 2588 21m|  -4m07t nmal - - - - - - - - - -3 2006 -98 -mM| 161 - - -2880 184  —arm| 1me
150480 ane 970 0 20| -408] 12| - - - - - - - - - 00 2005 -97| -sas{ 1548 - - —2a74 1508 -4s00| 11254
120640 218 na 2505 | -4a04| 1130 - - - - - - - - - 06 as -87) -608) 11542 - - -6 1686) ~4830| A
250683( | 2077 808 52 2x0{ -4x0] ;| - - - - - - - - - 5 04| -as8| -sm2|{ 1sw] - - -2056 1566] —4gs0| 1148
150880 T2 1088 2528 28|  -4342| 11 - - - - - ~ - - - e -042| -sem| 11547 - - ~2630 50| -swo| e




PLE 42 — STRAIN FEADINGS
FINAL CEPTH (1) . 434

g_numuc 130783

CEPTH (m) 1.4 19.4 24 4 B4

PLE NQ 42-1 42-2) 42-2a, 42-3 42-4
OATE GCO1A | GCO1B | GCO2A | Gco™ oo VW, GCO1A | GCOtB | GCO2A | GCco ™ Yo GCO1A | GCo18 oo VW. GCO2A | GOS8 OMJ oYo vw. GCOA | GCOI8 | GCooA | Gco® [0159] VW,
0487 1881 aT4 M2 1408 -3se8 2853 - - - - - - - - 103 1344 70|  —4261 36 - - - - - -
20047 - - - - - - - - - - - - - - - - - - - 2019 <] -306 1288|  —4088 278,
aoEr - - - - - - 1370 1873 168 a0e6|  ~3766 243 . ] 59 -] - - - - - - - - - - -
ovnse7 - - - - - - - - - - - - - - - - - - - ax 00 -412 121 ~4164 M0
OUnRAT - - - - - - - - - - - - - - m 1918 40| —eom orm EL e -sxp n|  -a1mm e
os05/87 - - -~ - - - - - - - - - - LX) nre wo| -0 x4 1080 osm -5 wel - 24w
06687 a7 -] 60 1320 -3EIT %6 1461 1800 1545 =81 ~3872 2068 2165 812 2206 - - - - - - - - - - -
120687 ana 548 2184 1849 -ag3n 2261 .7 2418 2058 08! -z 2004 2804 w2 023 -5 1118 4440|  -e0m0 48 awnr arar|  -omn 56  -~4014 2r0
140687 a - an 1664 -2a08 20 1813 2m 2483 0| -8 2547 2000 161 1977 -t 1002 40| ~a188 2427 1663 - -5085 o8| -4208 250
200687 s -3 2188 1674f  -3811 215 1763 1660 2400 5| 488 2531 =77 18 1974 -1 1006 5800 -4181 2441 1884 - -9000 an -4215 2570
IRORRT o PR 210 1am| a1 X 1600 1R6R 43 MAD|  —41PR E k] EL ] 170 1RR4 211 e - -4148 24 187> - —ReT1 MK} —aoo7 oFm
100887 s L] mer 1e2| -as4s 05 - - - - - nes 074 10 1048 - - - - - - - . - - - -
1 0BAS7 a7 ae 2168 iea3| -a2es0 206 1664 1\775 2247 21| -4263 2168 088 100| 1546 ~i14 1208 s250f -4is8 2424 - - ~9360 8| -4z88 2566
00887 2008 54 2080 1674| 3T 1448 188 2148 aol -4 228 ans L] -~186 1374 sx0{ -s1@2 2a7 - - ~-5088 7|  -4300 2548
1720787 2044 04 2w 1688| -a848 = 1412 1810 210 - -4284 - a0 L] <] -287 1445 esm0l -sim 2414 - - —14501] -c7| -1 Aa
osoBMT 08 a1 2158 1e85) -3xW 0m 1428 1502 2108 - —4200 - 0 7 18529 -3 1300 50| - 2408 - - -8058 S| -e2m8 2534
RRT 1065 L e 180 A6 KW 1487 1A ;!m - a1 - 240 1908 -0 o M| —41sA 2408 - - -am An|  —oonn KM
QBA0/87 1900 mr 2te8 1608|  -3m47 234 1744 1655 xes - —4288 - x84 103 -a18 130 oE0]  -4280 2408 - - ~8080 610 -4 7
248/87 1881 ar 275 1704] -3640 20 1636 1688 267 - ~4320 - 2008 g8 -418 128 - -4166 2401 - - -8632 ao| -e273 <1}
06hOe7 1844 :2¢:] 2168| 1670 -8 23 16845, 1687 2208 5|  -a:8 - -7 167 418 1200 1| -sa178 p2s-] - - —aa= 0| -«Qr4 2631
191087 1803 1074 2140 1887 -3m54 8 1678 1874 2268 nw|| - - - 1908 —u8 s 1migof  -we7 30 - - ~8538 sR| -«m 28
on1e7 1842 966 278 1670 -3 84 1900 1963 264 | -0 - - 1508 - - - - - - - - - - -
I Rr RN A N8 a6 -arm ane 1060 106a 2260 el -aen - - 108 - - - - - - - - - - -
ey - - - - - - - - - - - - - - -440 1210 - -a77 28 - - -gen8 574 -4 2508
1¥nmr - - - - - - - - - - - - - - -48 1187 - 419 =6 - - ~ee7 ST4| —e281 25285
oen2er 1895 102 08 1728| -3585 2419 1508 2008 frd 34| ~om37 - - 1963 ~a0t 1218 ol -e2 a7 - - —e -s248 2541
050188 1887 100 2198 1088|  -3842 2400 1848/ 2080 oz 78| -3 - - 1945 ~e07 995 1080O0| -6153 408 - - -8865 see| 4204 25m
190188 1887 108 2150 1670] -3sB 243 1850 142 o4 34|  -0m35 - - 1960 -5 908 10080 4149 21 - - -een Al 4215 26534
oM 1843 10/ ) 1My AR 2P 1841 amn Fi ] Mar|  -ama - - 1540 -am < YRRRT) - oY LY 4 et - - ~R148 M2 —dofa 2871
100088 1884 1012 2 1884| -3 24 170 1005 =7 e8! -2 - - 1040 -483 -4 o< o] BEER 1<) 2m - - -8178 40| -7 o]
040048 1873 1233 2004 emf -3 %8 1648 1946 22 3| -3 - - 1942 -8 918 NA0f ~4153 2404 - - -7863 6| 4270 =77
OT/04m8 1830 964 218 10| -ome 287 1430 1578 2200 Ml -sn ~ - 153 -a28 960 10800{ ~4138 68 - - 7512 575| —42e8 =22
1504/88 1068 996 2128| , 198 -2es0 ] - - 22 o7 -3E - - 1608 ~404 am 1n220| -~a40 2R - - —7465 542|  -430 2518
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PLE 42 - STRAIN FEADINGS
FINAL DEPTH (1)) : 424
Oute prictect 130740

DEPTH (m) 11.4 18.4 14 N4 04

PLE NO a2-1 42—y 42-2 42-3 42-4
OATE | aoo1A | aooss | acoaa | aeoB | oo vw. | GcolA | Goo1B | Geooa | Gea@ ! ovo | ootA aeoB | ovo vw. | ccooa | ccoms umé avo VW. | GCO1A | GCO18 | GCOZA | GCOB | OYo VW,
05018 | 1876 07 28 17| -8 213 - - - - - - - - 1834 -180 48 S800{  -4319 19 - - —aaa7 80| —4367 222
19 1606 o1 s 167 -m6 na - - - - - - - - 1828 -9 ] sxn| -4318 anof - - ~a780 o5 -4 2408
o7oves 1888/ 1] a2 1| -89 010 - - - - - - - - 1822 -180 864 see0| 43 04 - - -6085 &0 -4413 2407
7040 1841 62 2170 1700 -3843 o - - - - - - - - 1825 -183 ssal 10000| -e318 1 - - ~a531 <] - 2408
e 17 ma 7| 1ms| e ama - - - - - - - - o4 [ s 1iman| - xR - - iy - - 207
caoaen 1801 4] 88 173 -3866 7 - - - - - - - - 1821 -r2 el iomo| -0 08 - - —e4g7 - - 2407
7T ee 1878 20 2170 (71 I~ x06 - - - - - - - - 14 -61 ] o740  —4am 2300 - - -6320 - - xx8
[ 75 T 152 0a2| 28 | -3s48 231 - - - - - - - - 2399 « ad|  1070|  -4308 1813 - - ~5008 - - FAY
040060 040 [ are 1758|  -2eE) o™ - - - - - - - - 1808 10 86| 10m0| -43 p ] - - ~8a77 - ~AMR xns
o10aR 28 1006 il | -de08 2 - - - - - - - - 1808 108 amo 10800| -4q72 o] - - ~ BN - —4454 X
AR 1880 "7 2220 m| - oms - - - - - - - - 177 - [ - —a 2% - - ~88 - —annf xar
141280 - - - - - e - - - - - - - - 170 - - - 2o - - - - - -
160180 1906 ws 2208, 1g0| -d688 18 - - - - - - - - 1790 - -] %80 -473 2 - - ~5861 - -z 213
00480 a7 88 244 184 3820 47 - - - - - - - - 1784 - - -10010 - 2288 - - ~6843 - a8 390
110480 2089 2218 189 -ame 40 - - - - - - - - 178} - - -g740 - 2266 - - -6800 - -4 el
110880 1666 80| 0 1804 -0 2044 - - - - - - - - 1782 - - -g710 - 2280 - ~ ~5810 - - 06 1
17 AN Man ) o0 190 - XMA - - - - - - - - 17R6 - - -1mm - 22/ - - —A7TR0 - ~4420) s L
130000 1030 06 2280 1087] ~3s08 2 - - - - - - - - 1814 - - 0000 - 274 - - -5388 - —4420 xxe —
161060 1609 ) 220 1896( -3600 a8 - - - - - - - - - - - loe0f - 2278 - - ~5146 - —4333 207 g\
28 1980 arz 200 1061| -3812 - - - - - - - - - - - w0l - - - -4000 - —4ax 80
140081 1087 -] 261 1088f -2818 240 - - - - - - - - - - - 10200, - 2084 - - - - -8 X80 1
160401 1985 a74 m 1980| -3813 42 - -~ - - - - - - - - - sro| - 2808 - - - - —4287 2088
YRR n® [ "7 | -2 U8 - - - - - - - - - - - am| - P - - - - —4080 XA
04071 fuled 007 204 aug|  ~aEn 2361 - - - - - - - - - - - ~10020 - 2068 - - - - - 2085
070881 22 213 07 207 -8 2360 - - - - - - - - - - - - - 2268 - - -2z 2343|  ~4400 2386
200681 203 -] 4 ~3e20 261 - - - - - - - - - - - - - 2 - - -241 2108}  —438 87
kT T 208 4 240 -3808 249 - - - - - - - - - - - - - 265 - - -8 28|  -4200 )
041281 2000 a8 72 05| -asm 244 - - - - - - - - - - - - - 2263 - - —2084 2a28| 4140 2ar
[ 0T 2m AR XRE —m X2 - - - - - - - - - - - - - 2om - - -x0R 2044 -415¢ o
160002 2000 a5 <7 -3018 2 - - - - - - - - - - - - - 268 - - -n x27]  -4008 aare
s 213 864 267 07 -8 2044 - - - - - - - - - - - o710 - - - -2570 1870 -4ic8 x4
s 2111 -] 50 2% -se 247 - - - - - - - - - - - s110f - 2m - - ~2400 18654]  —4079 2078
o088 2004 813 2547 254 ~0644 Zus - - - - - - - - - - - -9720 - 258 - - ~a2487 1867{ -4108 a4
180862 2 298 M4 64| -5 261 - - - - - - - - - - - wo| - 22 - - -T2 1678f  -4190 278
2R 2142 aan 24N 2206 it 144 U9 - - - - - - - - - R ma -G -4415 2 - - —~2472 1mmn ~41tR N
Zhome k) 053 2440 oet|  -a8ma 2348 - - - - - - - - - 0 113]  -oee0} 438 2260 - - ~2050 te00| -4080 2
[FaY--} 2§06 762 a 2166, -6 243 - - b d - - - - - 408 1716 —Q700 —~4408 2267 - - —2506 iea7 —4076 76
xnzme 2142 ™ 2405 x| ~3678 2342 - - - - - - - - - 045 622 -seo0| 4380 2 - - -2505 1720|  -308 2370
2mm 2058 80 2868 28| -32 242 - - -~ - - - - - - 74 38| -os00| | -4007 250 - - -2630 18|  -®7 el
180240 2084 848 2450 272|  -3863 T4 - - - - - - - - - 568 a112| -geso|| -<are 252 - - -2007 1608| -oe78 00
100340 2088 8680 45 10| -3548 44 - - - - - - - - - 67 248| -oa70| -asss 2253 - - -2708 1640{ -2078 2310
00 2078 i) 2588 | ~3660 24 - - - - - - - - - -] 209s| -ee00| -~M2m fee2e] - - ~2680 1681 ~2078 2an
160440 2009 670 s 20 -ase8 244 ~ - - - - - - - - 500 008] -oI0| 4429 225 - - ~2074 1539 4083 200
120680 2€ns 128 25086 e -3e8? 2048 - - - - - - - - - 505 a5 -wro0| -6 252 - - -28% 1685 -4180 2070
280640 2011 808 52 2200{ ~3800 2060 - - - - - - - - - 55 04| -Us50| -2 2264 - - -2058 1665 -4125 an
150663 72 10688 26528 298| -8 250 - - - - - - - - - o 2|  -p0|  —43m8 2250 - - 2630 1501 4287 2368




PLE 88 - FIELD READING3

FINAL DEPTH (m) : 43.8

Dagie printed: 13/07/83 .

DEPTH (m) 28 1.8 1938 28 318 w8

PLE NO 88-0 58-1 88-2u se-21 88-3 58-4
Date RED GREEN [4QAUGES OYO VW, GCO1 GCO 2 GCO3 GCO 4 GCO1 GCo2 OYO VW, GCOIA | GCos GCO 1 GCo2 oYOo VW,
14/04/87 - - - - - - - - - - - - - - - 1730 7| -e788 10622
2710087 - - - ~4200 o721 2690 1008 1234 24 1800 1908 -3808 10714 738 1380 - - - -
28/04/87 - - - - - - - - - - - - - - - 18186 161 —4an3 10043
04/08/87 - - - - - - - - - - - - - 730 1406 1835 261 ~4720 10900
04/08/87 - - - - - ~- - - - - - - - 786 1378 1961 4287 —4786 1187
06/06/87 - - - - - 2132 1043 1304 1098 1988 1948 —2826 10892 7o 1a88 1973 186{ ~3777 1226
06/06/87 - - - -4278 10666 2102 1002 1399 981 1876 151 ~3812 10854 77 1264 1867 263{ -4880 11008
06/06/87 - - - - - - - - - 1893 1940 -3008 10658 - - ~ - - -
07/06/87 - - - ~-4483 10811 1876 812 - - 2088 2070 —3e97 1011 067 1201 2830 43| -4 11088
11/08/87 - - - -4468 10619 1858 e - - 1948 1922] ~3817 narr 630 1042 2301 744 -4800 12668 |
14/08/67 - - - —4808 10604 1863 76 - - 1967 1919 3838 1n3 640 1043 2301 7661 -4m17 12649
20/06/87 - - - - 10608 1848 774 - - 1848 1933| ~-3837 11307 678 1050 i “g| -asl8 12068
25/08/67 - - - - 10726 1600 7?3 - - 1700 1048 3981 11480 899 978 213 - —4090 12800
28/06/87 - - - - 12291 1301 27 - - 1243 1862|  —43081 12432 455 838 a9 - 4965 13009
26/06/87 - - - - 13319 1280 266 - - 1332 1576| —4380 12447 450 a4 22y - 4961 13012
28/08/87 - - - - 12368 1274 E=] - - s 1882 4301 12477 464 004 e - 4962 13034
20/06/87 - - - - 10888 - L] - - 1616 1839  —4011 - a7 %2 2186 - -4891 -
05/06/07 10702 764 1676 1065 23954 11622 620 4 4091 12029 .
12/08/67 - - - - 10751 - 657 - - 1628 1840| —3968 11487 744 29 2413 - —-4933 12808
19/08/87 - - - - 10704 - 848 - - 1832 1901 ~3903 1ns7 781 989 2606 - —4904 12628 —
22/08/07 425 1206 10706 629 1694 1013 asae 1831 204 996 f]
26/08/87 420 1202 - - - - - - - - - - - - - - - - -
26/08/87 420 1270 - - - - - - - - - - - - - - - - - !
30/06/07 406 1267 10794 626 1690 1014 3997 115636 %2 2677 05 4918 12053
17/07/87 442 1293 - - 10798 - 631 - - 1577 1009| -3979 11563 729 1320 - - 4949 12087
04/06/87 438 1300 - - 10803 1824 629 - - 1516 1873 -397a 11678 - 1208 - ~ —4809 12910
20/00/07 440 1376 10006 2089 627 1641 1940 4033 11570 1220 2047 127 4961 12914
00/09/87 438 1338 -, - 10808 2168 620 - - -124 2008| —4011 1877 46 - 2858 1046 -—es28 12922
22/00/87 483 1391 - - 10807 - 642 - - 1494 ane| -—3ee 11567 - - 2967 1077 -4550 12924
os/10/07 4ce 1350 10010 870 1306 2226 4006 11500 2003 1041 4915 12926
191087 470 1504 - - 10809 - 707 - - 1410 2363] ~3978 11591 - - 3027 - ~ 4930 12938
131187 - - - - 10808 - 620 - ~ 1745 208 - 11694 - - 2964 - 49680 12945
13411/07 453 142 10000{ 536 1745 2325 11592 2069 3973 12944
oa/12187 419 3 n - - wrrr) | - 856 - - 1940 2821 - 11634 - - 2083 - -4952 12000
06/01/88 514 1390 - - 761} | - s62 - - 1944 2461 - © 11518 - - 181 - -4963 12898
19/01/00 (313 146 10747 [3H 2067 2906 1813 1606 5043 12090
00/02/68 837 1420 - - 10758 - 504 - - 1820 - - 11820 - - 2624 - - 12094
09/02/68 300 1383 - - 10758 - 594 - - 1763 - - 1818 - - - - - 12803
owose | [ 1424 10773 342 11542 12914
07/04/88 504 1298 - - 10788 - 516 - - - - - 11549 - - - - - 12931
19704/68 470 1358 - - 10608 - 597 - - - - - 116564 - - - - - 12949
190400 604 12900 10793 504 11550 12940
31/08/80 524 ae - - 10014 - 620 - - - - - 11500 - - - - - 12970
o4/o8/88 808 1394 - - 10880 - 649 - - - - - 11664 - - - - - 13063
10/10/00 462 1304 10940 650 1739 13130
o1/11/88 558 1308 - - 10951 - nr - - - - - 11745 - - - - - 13130
00/12/08 483 1378 - - 10979 - 737 - - - - - 11778 - - - - - 13188




PLE 68 ~ FIELD READING3
FINAL DEPTH ¢m) : 4.8
Date printed:  13/07/93

DEPTH (m) 28 1.8 19.8 28 3.8 398
PLE NO 58-0 80-1 58~2u e 58-3 s6-4
Dale RED GREEN |4 GAUGES] OYO VW. GCO1 GCO2 | aeos GCO4 | GCO1 GCO 2 oYo VW, GCOtA | GCOIB | GCO1 GCo2 oYo VW,
06/01/89 456 1393 - - 10908 - 744 - - - - - 11788 - - - - - 13197
1/02/89 463 1339 - - 10998 - 768 - - - - - 11798 - - - - - 13216
07/03/30 475 1320 - - 11000 - 764 - - - - - 11806 - - - - - 13216
07/04/89 429 1328 - - 11003 - Toe - - - - - 11797 - - - - - 13214
08/06/89 “7 1264 - - 10908 - 788 - - - - - 11798 - - - - - 13220
03/06/89 429 1242 - - 10999 - 802 - - - - - 11803 - - - - - 13221
07/07/09 447 1232 - - 11008 - - - - - - - 11615 - - - - - 13244
06/08/89 an 1223 - - 11008 - 858 - - - - - 11022 - - - - - 13246
04/00/89 4“0 12,3 - - tote] - - - - - - - te27] - - - - - 13269,
o4/10/89 - 1249 - - note - - - - - - - 11826 - - - - - 13262
0e/11/89 st9 1218 - - 11024 - - - - - - - 11047 - - - - - 13274
1412/89 - - - - 11032 - - - - - - - 11869/ - - - - - 13287
18/01/90 568 1269 - - 11035 - - - - - - - 11859 - - - - - 13289
09/04/90 630 o - - 11036 - - - - - - - - - - - - - 13310
11/06/90 ] 1319 - - 11038 - - - - - - - - - - - - - 13324
11/08/90 0 1304 - - 1037 - - - - - - - - - - - - - 13328
10/07/90 500 1308 - - 11040 - - - - - - - - - - - - - -
13/09/90 583 1369 11050 13342 '
1610/90 ) 1204 - - 11068| - - - - - - - - - - ~ - - 13333 —
22/01/9 360 1276 - - 11072 - - - - - - - - - - - - - 13368 rY
14/00/91 360 1274 11074 o0
16/04/91 358 1200 - - 11070 - - - - - - - - - - - - - - .
04/08/91 338 1381 - - 110868 - - - - - - - - - - - - - -
04/07/91 323 1262 11086
o7/ 2 1270 - - 11064 - - -~ - - - - - - - - - - -
26/00/91 339 1273 - - 11066 - 826 - - - - - - - - - - - -
31109 2 1497 11068 050
0412/91 07 1245 - - 1079 - 826 - - - - - - - - - - - -
08/01/92 03 1231 - - 11077 - 768 - - - - - - - - - - - -
26/02/92 293 1226 11002 702
/0392 319 1272 - - 11076 - 6880 - - - - - - - - - - - -
29/04/92 a2 1263 - - 11078 - x9 - - - - - - - - - - - -
10/06/92 295 1411 11072 1006
10/00/92 850 1324 - - - - 1146 - - - - - - - - - - - -
2t/owe2 838 1810 - - - - 1189 - - - - - - - - - - - -
7noea 307 1243 1104
12/11/92 429 904 - - - - 907 - - - - - - - - - - - -
2Mn2/92 ] “s 184 - - - - 1072 - - - - - - - - - - - -
21/01/93 24 1247 1000
10/02/%0 329 1298 - - - - 1088 - - - - - - - - - - - -
10/0/93 348 19 - - - - 1020 - - - - - - - - - - - -
FONR e 1264 1072
16/04/93 Fod 1480 - - - - 1079 - - - - - - - - - - - -
12/08/93 3t0 1300 - - - - 1302 - - - - - - - - - - - -
10/068/93 326 1226 1430
28/08/93 w7 13 - - - - 1421 - - - - - - - - - - - -
18/08/93 363 1338 - - - - 1278 - - - - - - - - - - - -




PLE 68 — CORRECTED STRAIN
FINAL DEPTH (m) : 43.8
Date printed:  13/07/93

DEPTH (m) 28 1.8 19.8 28 318 398
PLE NO 88-0 Ba—1 s8-2U s8-2 58-3 58—4
Dats RED | GREEN |4 GAUGE:J ovo VW GCO1 | Geo2 | G6Co3 | Gcos ! acot | acoz oYo vw. | Ggcola | acoB | acor | Geoa ovo VW
14/04/67 - - - - - - - - - - - - - - - 1730 137] —3988 2562
27104187 - - - ~3580 2610 2090 1038 1234 ¢ 1889 128 -a173 2613 736 1380 - - - -
290487 - - - - - - - - - - - - - - - 1816 61| -3ees 2608
04/05/87 - - - - - - - - - - - - - 730 1408 1838 21| -3sm 2526
04/08/87 - - - - - - - - - - - - - 756 1378 1901 s28{ ~ages 2410
06/06/87 - - - - - 2132 1043 1364 1038 1888 1940 -3fes 2833 70 1268 1673 186| —3961 2381
06/08/87 - - - -3883 2638 2102 1002 1399 961 1876 1|  -3177 2643 737 1264 1887 23| 4087 2476
06/08/87 - - - - - - - - - 1093 1940 -3173 2641 - - - - - -
07/06/87 - - - -a7ne 2664 1876 812 - - 2085 2070|  -3o0et 2474 867 1261 2830 43| -3778 2124
11/08/87 - - - -3720 2000 1858 78 - - 1945 1922 -3 2359 630 1042 2301 744|  -4000 1902,
14/08/87 - - - -a784 2668 1883 776 - - 1987 1919 -3t97 2344 640 1043 2001 768 -4014 1878
20/06/87 - - - - 2066 1848 774 - - 1848 1993f  -3198 2347 o7 1080 21 418  -3013 1872
26/06/87 - - - - 2608 1800 723 - - 1700 1848 -3293 2264 [ 978 2113 - - 4082 1831
28/06/87 - - - - 1906 1301 276 - - 1343 1862)  ~aest 1941 455 838 2191 - —a138 1773
26/06/87 - - - - 1977 1290 268 - - 1332 1676] -3680 1936 460 834 2121 - -4134 1772
20/06/87 - - - - 1962 1274 223 - - 1318 1682 -3689 1927 a4 804 2152 - 4136 1766
28/08/87 - - - - 2631 - ] - - 1616 1098| -3343 - 617 22 2156 - -4076 -
08/06/07 2501 764 1676 1068 3205 2260 620 44 1076 1024 !
12/08/87 - - - - 2596 - es7 - - 1628 1840 -3305 2274 744 w8 2413 - -4 1829 —_
1900/87 - - - - 2680 - 640 - - 1532 1901 ~3263 2262 761 989 2506 ~ ~4087 1823 &
22/06/07 [ 1296 2679 €20 1694 1613 2327 2256 204 996 o
26/08/87 420 1292 - - - - - - - - - - - - - ~ - - - '
26/08/87 420 1270 - - - - - - - - - - - - - - - - -
30/06/07 106 1267 2575 626 1580 1014 3331 2254 %02 2677 006 4096 1016
17107/87 “2 1299 - ~ 2673 - &1 - - 1677 1009| -3316 2244 729 1130 - - ~4124 1806
04/08/87 428 1309 - - 2671 1824 L] - - 1518 1873 -aan 2239 - 1236 - - —4083 1800
20/00/07 “o 1376 2669 2088 car 1641 1940 3361 2230 1220 2047 127 1126 1799
on/0%87 438 1338 - - 2868 2168 620 - - -124 2008) -3343 2238 M6 - 2058 1046 -4107 1797
22/09/87 163 1391 - - 2669 - a2 - - 1494 29| 3324 2234 - - 2967 to77|  -3792 1796
os/1ve7 464 1350 567 570 1308 2226 3330 2233 3003 1041 4122 1796
w1087 470 1504 - - 2668 - 07 - - 1410 063| -3%5 2233 - - 027 - -4108 1793
13/11/87 - - - - 2668 - 520 - - 1748 2318 - 2232 - - 2964 - ~4160 1790
1311/07 453 1342 2560 536 1746 2326 2292 2969 4144 1791
oe/t2/87 419 1371 - - 2583 - 556 - - 1940 2521 - 2088 - - 2863 - ~4127 1804
05/01/88 514 1390 - - 2696 - 582 - - 1944 2461 - 2261 - - 1631 - -4136 1804
19/01/00 816 1416 2697 612 2067 2006 2263 1606 4203 1008
00v02/88 sar 1421 - - 2692 - 504 - - 1820 - - 2261 - - 2624 - - 1804
ovo/8s 800 1383 - - 2692 - 594 - - 1763 - - 2263 - - - - - 1808
04/0/00 |- 536 1424 2508 M2 2262 1798
07/04/88 804 1396 - - 2579 - 818 - - - - - 2249 - - - - - 1794
19/04/88 470 1388 - - 2570 - 597 - - - - - 2243 - - - - - 1789
19/04/00 504 1390 2575 504 2246 1708
31/08/68 524 1419 - - 2665 - 620 - - - - - 2238 - - - - - 1783
ovoe/ss 508 1304 - - 2634 - 649 - - - - - 2206 - - - - - 1761
11000 4c2 1304 2500 690 a7 1740
o111/88 888 1308 - - 2802 - nz - - - - - 278 - - - - - 1740
ou/t/es 453 1378 - - 2480 ~ 737 - - - - - 2184 = - - - - 1726




PLE 68 —~ CORRECTED GTRAIN
FINAL DEPTH (m) : 438

Date printed.  13/07/83

DEPTH (m) 2.8 1.8 198 2.8 3.8 98

PLE NO s6-0 88—1 58-2U 882 58-3 - 584
Data RED GREEN |4 GAUGE3{ OYO LALA GCO 1 GCO2 GCOo3 GCO 4 Qaco1 GCO 2 oYo VW. GCOIA | Gcoi GCO1 GCO 2 oYo V.W.
08/01/89 s 1353 - - 2488 - 744 - - - - - 2160 - - - - _ 1723
13/02/89 463 139 - - 2400 - 768 - - - - - 2188 - - - - - 178
07/03/69 476 1329 - - 2479 - 764 - - - - - 2152 - - - - - 178
07/04/89 429 1326 - - 2478 - 708 - - - - - 2186 - - - - - 1718
08/06/69 4@7 1264 - - 2482 - 768 - - - - - 2186 - - - - - "7
03/06/89 429 1242 - - 2480 - 302 - - -~ - - 2163 - - - - - 1718
07/07/89 7 1232 - - 2477 - - - - - - - 2149 - - - - - 1710
08/06/89 n 1223 - - 2417 - 588 - - - - - e - - - - - 1710
04/0W/89 440 1223 - - 478 - - - - - - - 2145 - - - - - 1708
o410/09 - 1248 - - 2412 - - - - - - - 2145 - - - - - 1708
oe/11/89 519 218 - - 2489 - - - - - - - 2137 - - - - - 1703
1413/89 - - - - 2465 - - - - - - - R - - - - - 1600
158/01/90 568 1269 - - 2464 - - - - - - - 2133 - - - - - 1699
090490 &30 4 - - 2463 - - - - - - - - - - -~ - - 1693
11/06/90 cos 1310 - - 2462 - - - - - - - - - - - - - 1690
11/08/90 780 1304 - - 2463 - - - - - - - - - - - - - 1689
10/07/90 &80 1308 - - 2461 - - - - - - - - - - - ~ - -
12/00/90 553 1368 1606
161 0/90 04 1304 - - 2454 - - - - - - - - - - - - - 1688
22/01/: 0 1278 - - 2447 - - - - - - - - - - - - - 1879
14/00/91 aso 1274
18/04/9 e 129 - - - - - - - - - - - - - - - -
04/06/91 335 1381 - -~ 2450 - - - - - - - - - - - - - -
o¥07/91 -~ 1 1262 2454
07100/91 23 1270 - - 2451 - - - -~ - - - - - - - - - -
26/00/9 339 1273 - - - 828 - - - - - - - - - - - -
ot 232 1497 2449 [ =]
o412/91 07 1248 - - - 028 - - - - - - - - - - - -
08/01/92 303 121 - - 2445 - 768 - - - - - - - - - - - -
26/02/92 23 1226 2443 702
2710392 319 1272 - - - 880 - - - - - - - - - - - -
29/04/92 332 1263 - - - 929 - - - - - - - - - - - -
10/06/92 298 1411 2447 1006
1052 880 1324 - - - - 14s - - - - - - - - - - - -
21/00/92 838 1810 - - - - 1189 - - - - - - - - - - - —
27h0/92 207 1243 1104
1211102 429 904 - - - - 907 - - - - - - - - - - - -
a/12/% 4“5 1164 - - - - 1072 - - - - - - - - - - - -
21/01/93 334 1247 1000
18/02/93 29 1298 - - - - 10688 - - - - - - - - - - - -
10/03/93 b ] 19 - - - - 1028 - - - - - - - - - - - -
e ot 349 1264 1072
18/04/93 ar 1480 - - - - 1078 - - - - - - - - - - - -
12/06/93 o 1360 - - - - 1302 - - - - - - - -~ - - - -
10/06/83 a6 1226 1430
2B/08/93 307 ARk} - - - - 1421 - - - - - - - - - - - -
18/08/93 363 1338 - - - - 1278 - - - - - - - - - - - -

- 061




PLE 82 -~ FELD READINGS

FINAL CEPTH {4 : 425
Dats prirtad. 130783
—

DEPTH ¢my s 195 228 “as 305
L N0 -1 -2y Q-2 on-3 -4
OATE | GoOtA | GED 18 | GOD2A | GoOZ8 | OYO vw. | oo | acoB | Gooza | acoz8 | ovo vw. | cooa | Goos | ovo vw. | GOO1A | GooB | deco2a | Goozs | ovo VW. | Goo1a | GooB | Goo2a | Goozs | ovo YW,
20T - - - - - - 2008 203 2008 1496 -3emn| 10848 2190 -2 -a48] 1180 - - - - - - - - - - - -
BONT 1082 1302 1284 05| -3me| 10847 - - - - - - - - - - - - - - - - - - - - - -
2/OAST 1825 1304 137 800| -384s| 10808 - - - - - - - - - - - - - - - - 7 1722 1225 wao| a2z m=
00487 1640 1374 1372 an| -der| 0e; - - - - - - - - - - - - - - - - - - - - - -
mAnmT 1843 1WA 100 m - 1R - - - - - - - - - - ron a9 17 12m -4 191 1T 173 1R 128 -400n 1167
040887 - - - - - - - - - - - - - - - - - - - - - - 1732 s 1552 "n ERIL 11087
ovoem? 2108 a0 1124 1711 217 12 1751 113z 1m8 1120 a=z{ 11008
oGGe? - - - - - - - - - - - - - - - - 268 1888 1166 15| -2me| i34 1738 1632 1447 wwor{  —ee| 1124
asnse? 1678 1378 2 w0 -301] 1100 2508 207 2078 0| -arn|  roem 27 12|  ~em] si2e - - - - - - - - - - - -
110807 - - - - - - 04 2158 12z -3ed| 108 -o| -] 1i0m nn 2113 1218 1ot8| -2008 11040 1790 1800 1440 wel -4 1390
124007 1688 1280 12 sl -ara) 11084 2901 zx8 1788 = -3e| 100mr 2187 2| -somt| 1100 1072 1818 1298 08| -2713] 1180« 1704 190 137 1] -3me| 82
140887 - - - - - - 2381 - 171 1303 -2481| 108e2 - - - - - - - - - - - - - - - -
10887 184 1202 1414 en| -w| 108 2985 1778 1303  -34s1| 10842 2088 | o] e 71 1788 1150 ws1| -z} e 123 127 1200 7| -e00| e
o7 69| - 190 w8 - 11048 M8 042 s 1288| -3em| 10820 2122 20| -an|  wra 1798 1787 146 was| -ammz| e 1818 120 1246 | -«n|  12ms
2087 1882 1204 1418 wmz| -arm| oe 2378 043 nr 1333f -340 10874 2105 149 -« 17es 1778 74 18 wos| -ven| 1w 1803 1508 1287 81| -amz| 12073
120047 - - - - - - 12 e 1083 1208] 3404 10743 2139 | ozl 1ee 1704 1724 1078 o8 - 12208 .2 1508 1465 e  -eom| 207
RN 1R4R 1200 14 M -7 1nm - - - - - - - - - - - - - - - - - - - - - -
1087 1923 1274 141 e8| -ars2| 11004 2} - 1682 1287 -3e28| 1002 02 x| | e - - - - - - - - - - - -
180887 1638 1300 140 ar arrel 11084 24 1670 1301 2478 10771 2146 [ i8] e m 173 1088 1688 2 1678 1823 1461 2 4| 12118
mosm? 1.7 1182 1307 e -3mG| 1oe4 2405 w10 1604 1203] -asma|  iored 2143 ~a7|  -~4318] 11861 1702 1.7 1008 wre| - 2310 1034 1314 1314 ™| ~ae0| 1216
12/A2 87 1683 1303 1434 o -8 11083 2468 2006 16068 1044 3610 10810 2220 L] —4Qar 11668 - 1724 "nn 1776 - 1235304 1687 1490 1448 ol ~ 4083 12164
oucne7 1049 128 125 sm{ -ams| 11080 ana 2070 108 -3x0| 1083 - -0 -43s] 11910 1729 1604 1ars e - 12373 120 1423 1428 eS| -eom| 12187
oone? .50 1234 1388 0| -deM| 1108y 2040 2101 we|  -ase| 1083 2 ~3| -420] 1wy 1000 1670 1078 ez - 12382 1568 1440 107 wal -«30f{ 13108
csxem? 1588 1297 1402 1| -as| 108 2802 212 18| -asm| o837 2168 -37|  ~2004|  198M1 1000 aes 1098 wss| - 12368 1540 “ra 193 ere| -4r0| 12188
2240887 1648 1318 128 o0 -84 10w 2088 2138 1292 -3sw| 10848 2198 ™| -42uf 1823 1888 1780 1108 el - 12418 1654 1490 1482 ses| -40m8| 12204
asmoe? 1630 - 1413 ] - 11080 222 ame 17 wor] -ase| 1oeee 2178 2| -ez78] 11824 1072 1700 1037 e - 12424 1841 1482 138 84| -e008| 12208
19/1087 1me| - 1313 o]  -3e68] 11084 2082 215 1787 08| -254| 1em 2147 171  -420] 11820 1530 1673 1080 w28 - 12408 1518 1810 1430 85| -a12m| 12214
@A1eT 18| -ean 1413 7| -3m8| 11004 2803 2006 1878 1626 -3se| 108m 2184 | 423 11924 1045 1814 1058 1e88f - 1238| - - - - - -
a7 1o -8R 1427 b -arma 1R RR7 s 17758 1818 -38n IMASA 2185 L] —-4957 11790 1A% 1" s AR - 12400 1560 1481 1501 AR -4 12290
oan2m7 1708 1489 1448 o) -3518] 11048 2009 1977 23] -as4| 10813 =z 118 -azz8] 11874 2010 1099 1097 aosef - 12354 1548 1406 1501 e8| -4om2| 12178
oaoies o2 1438 1470 m ares| 110m 2000 2114 2008 1740 30| 1001 48 1% az1f e 2020 1782 118 2116 1502 1462 1506 a0 sz e
1901468 186 1447 1470 sni -3ma| 1= 205 215 2178 wor|  -ami| e 258 1| -az8] 185 28 - 1210 | - - 1578 1509 1584 amy -4018| 12178
W20 1886 1447 1467 e -Jr28 11044 018 2100 283 1738 ~3478 10802 283 168 -4 11868 2084 - 1136 -1 - - 1568 1006 1562 e ~ 4008 ned
toazme 1878 1448 147 se8| -3ve| 0@ o1 2108 247 1734]  -3478f 1083 2857 174|  -a212| 11887 am - 1160 22| - - 1561 1575 1564 el -40r2| 12182
oume 1808 1480 1489 are| -3t2| 11081 a0 208 293 t723|  -3e1| 10828 23 1a8| -4228) 11000 2041 - 1148 28| - - 1583 1580 1888 668] -4074| 120
o740 w3 - 1482 w1} -arm] 107 a8 2087 257 1708| -3s22f 108e2 280 01| ez 11807 ame 1878 1158 0] - - 1980 1748 1820 98| -«0m3| 1218
A0 1we8| - 1623 wms| -area| 11007 18 063 204 21| 34| 10868 2223 12|  -azo| e 0 1900 1216 28 - - 1560 1174 1504 sea| -«87| 12e
20400 1088 - 123 ses| -ared| 11087 e 2084 2200 |  -aet] 1088 208 w21 -az2¢) 1900 200 1748 1222 es| - - 1570 1910 1598 4| -0} 2w
210880 873 - 1en wee| -arwe| 1118 a2 81 zz18 te88| -3478} 108es 108  ~aza3] 11804 2007 1720 146 ars] - - 1568 1819 1585 s64| -araa| 1zEs
oa0B.00 1048 - 1724 ves| -arsel 1ner 2008 2068 217 1ae0| -3a8| 1083 2208 18| eams| 119@0 - - 139 72| - - 1564 2023 1730 1ar| -ace8| 123
mpHomn 1ANR - 1744 1”12 ~ATAN 11970 e 2080 230 1M -390 IMATH R 1" - 4243 1R - - 1375 - 19RRN 1504 xna - - —410R 12428
1an0me wo| - 17€3 w00l -3 11302 21 298 2398 trze| -340{ 108% 0 156| -428 11800 - - 1443 - 12889 1582 2000 - - ;| 1ME
a2 2350 22
w2 3061

I€1




PLE 62 - FELD READNGS
FINAL CEPTH (19 : 428
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PLESY - CORRECTED STRAN
FINAL DEPTH (m) ; 438

DOute prirted: 134083

CEPTH (my 18 1908 238 s 3.8

PLE NO -1 a-2u a-x -2 -4
OATE GCO1A | GCO18 [ GOO2A | GCO28 avo VW. GCOA | GOO18 | GCO2A | GCO28 oYo VW. GCO 1A | GCO 18 avo VW. GOO1A | GOO 18 | GCO2A | GCD28 ovo V. GOO'A | GOO1B | GCO2A | GCo28 oYo VALY
anwer - - - - - - 2608 203 208 196 -208! 2646 2180 -172]  -3es 2008 - - - - - - - - - - - -
WOA7 1882 182 1384 s -2 2560 - - - - - - - - - - - - - - - - - - - - - -
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[ 8re 78 Varz 880 -1 w70 2208 207 are 1849 ~3101 2654 2n -112 -3463 204 - - - - - - - - - - - -
110807 - - - - - - 284 084 nse 12 -8 2455 8 -1 -4 p<-s] an 12 ms 1018 -2448 81 1759 ipﬂ 1449 95 -328 i
120887 1685 1296 1412 s =318 2451 2301 1788 7 ~2833 877 ans? 14 -3004 28 1w 1218 1258 1888 -2283 kiril 1704 1600 1327 an -37710 2150
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[l 1063 1e4? 1467 * e08 -3104 461 2018 nos 263 1138 ~2807 aNn 293 150 ~3526 2330 €004 - 1338 ane - - 1665 1406 15852 $8 =307 wn
1002/08 16878 1445 471 - -na 2481 kb 2108 247 1734 —2888 571 257 174 ~3510 210 08 - 1180 % - -~ 1561 1578 1564 9 -33 a?
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07048 193 - 1462 81 -na 2048 e 087 87 1709 -2338 262 2280 o ~3000 Mmes K78 1878 1158 20 - - 1580 1745 1820 2999 ~334 210
27/04/08 1985 - 1223 E =132 208 016 2083 204 1 -2010 24 2 12 -3517 2m 2010 1830 1218 249 - - 13680 1774 1584 988 -3380 02
TTR4p8 1985 - 1523 o8 ~3134 2441 029 84 2200 1733 ~2808 2543 205 m -3%0 2112 2001 1745 122 285 - - 1570 1610 1386 04 ~3425 a03
310588 1973 - 16 1028 -J166 2432 a2 2081 27 1689 ~2608 =32 2 108 ~35% 217 2007 |)?0 1246 275 - - 1858 1918 1585 964 ~3453 1988
044088 1948 - 1724 1189 -3t30 2393 2988 X656 m7 1688 -2047 207 208 138 ~3521 x87 - -1 19 2472 - - 1564 3 1730 1|7 = 3408 1989
aranma 1908 - 1744 1wl ~mma 23 Nta A o0 1AM -oneh oxm mA 1| 3w b - - AL 2817 - RLU] L 2 2ans - - -3 1843
11088 1920 - 17831 1400 ~N0 249 -4 me 58 1728 28 s 206 38 -3 019 - - 1443 252 - 1842 1552 2000/ - - =343 1933
a8 1014 1768 1802 Nx 340 A0 1<) a0 atr B0 218 28 158 3848 114 s = 1859 1562 7 3 104
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€Sl




PLE 83 -~ CORPECTED STRAIN
FINAL DEPTH ¢mj : 438
Oate printact: 134283
CEPTH ¢my 15 1935 28 ns 85
PLE ND Q-1 -4 Q- a-3 a3-4
DATE GCD 1A | GCO 18 | GOD2A | GOO28 oYo VW. GCO1A | GO0 18 | GCO2A | GOO28 ovQ VYW, GCO 1A | GCO 18 aro VW. GCO1A | GCO1B | GCO2A | GCO28 oYo VW, GORIA | GOO 1B | GOO2A | GCO28 (034 VW,
B0108 1804 - 1804 1819 -3t W4 1082 a4 168 -28m 08 s 161 ~3604 e - - 1408 78 - - 1508 W43 - - -3443 1909
1MRA0 | 1910 - 184 1872 =313 o 1., e 1849 —-2074 92 206 1 -~ 3555/ - - 1484 478 - 1850 1850 2172, - - =340 1803
o7A0e8 1928 - 1842 1072 -nm 248 40| 1908 23 1643 -2613 2482 7 an -2564 X8 - - 1484 20 - 1049 1581 238! - - —348% 1904
070408 1800 - 1842 1083 -Nnm 2 1988 7 1644 -asm 08 212 18t - 3666 2004 - - 1498 2409 - 1848 1818 2468 - - -3449 1804
manen 1A - 1880 Wl - E 2 w0 e 1044 ~onRn 247 2923 o -3 an? - - " 2400 - 1789 178 E - - - A4
oanaee 12 - 1996 1879 -he 2arg a8 2000 0 16847 ~2083 2408 zn E--] -3573 208 - - 192 2408 - 1948 1098 - - - - 1809
074780 1.7 1004 1880 3154 <+ -2 X005 a2 1842 o3 2408 =3 x4 as7s| 088 1401 10 1943 1607
[ 1878 - 1848 1673 ~314G 067 D4 66 10885 —-2878 2486 289 a0 -3686G - - - - - 1844 - - - - - 1094
[ <03 - 1w 1687 =318 a0 2008 043 204 AL <] - 2900 92 e e - 3060 aore - - 1440 o087 - 1041 - - - - - 1
01000 am7 - 1883 1885 -3t 3086 218 D45 1658 ~-2888 92 X8 -] -3817 18 - - 1448 2008 | - 1843 - - - - - 1683
on/1108 o0 ~ 148 1041 -3184 a7 269 =1 1me] -2me0 2483 pot) 20| -3 088 - - - - - 158 - - - - - 1885
180180 087 - 1983 1856 -Nx 44 ) R4 1852 -28a47 40 xe aa ~3567 282 - - - - - 1630 - - - - - 1are
@B/D4/80 - - 1980 1845 -nn N0 f--14 Xt 1642 -2608 2478 208 220 - 3604 208t - - - - - 1626 - - - - - 1875
110680 - - 1962 183 -nn 87 203 206 2m4 1638 -0 27 zm as ~36820 087 - - - - - 1622 - - - - - RLral
110080 - - a5 1006 - 720 2244 207 1485 -2807 478 248 N ~3584 81 - - - - - 1823 - - - - - 167
104780 - - 2108 1893 -ny - 207 288 1743 -203 2413 2804 N4 -3548) 82 - - - - - =2 - - - - - 8n
1RAN nnn "o 2115 14| -a18e a0 2900 a0 16| -2 4R E mn|  -ao! o - - - - - mn - - - - - 1RRY 1
1531040 1963 e 2108 1042 ~-e 2300 93 1583 ~-2950 72 4 324 =353 e - - - - - 1821 - - - - - -
2o 1081 =7 x87 1808 080 28 2002 280 240% 1882 2008 2482 206 an 3682 JAT 1e12 —_—
144381 1966 1me a3s 1783 -1 D4 =00 287 M0 1423 —-2%8 61 - m 3545 48 - - - - - 181 - - - - - - K‘
10044 1900 1802 000 el -nmm D48 ae? ] = 1640|2007 2485 2282 =7 ~ 3004 2080 - - - - - 1814 - - - - - -
[+ 711 A04 1888 2130 1811 -3188 247 000 2348 2499 1653| -2828 2487 13 ar - 303 ;B4 - - - - - 1.8 - - - - - - '
ovarm a03 1940 2108 wmoa| - 200 08 o =03 78| -2 2¢a7 2% 0| -39, X0 - - - - - e - - - - - -
aroam oo 1908 s -2 -3 249 A T30 18 m7 -2020 468 320 0 - 2847 | €8 - - - - - 814 - - - - - -
BOGL1 042 1882 2244 1783 -nes 280 28 xme A 1713 -2018 2472 88 88 -3018) 85 - - - - - 198 - - - - - -
nnos s 1an bl 1787 -n74 p< X009 208 283 1708 -2002 2463 298 x7 -396| A - - - - - 1813 - - - - - -
oamt a3 1087 an3 R -Nnr D2 o3 a8 1708 -2840 483 208 4“9 -390 ol - - - - - 1809 - - - - - -
oame2 083 - 1743 -3J148 o0 280 2400 250 1727 -2040 461 280 54 -3938 2046 - - - - - 1808 - - - - - -
wrp anr - 2240 AL -nm o3 e onan onan 1730 -~ 28RN Dany e am =A%) A4 - - - - - 1A - - - - - -
ZADA2 €095 - 1623 -net 244 n92 2005 2569 ma ~29%0 2464 TS m =260 2048 - - - - - 1800 - - - - - -
BO4/02 "0 e g 1687 08 e 3380 ors €83 1703 2881 467 M3 on 3484 40 110
100802 004 - 240 1844 =310 D47 046 284 2889 170 ~20a8 2488 285 HG =360 248 - - - - - 1806 - - ~ - - -
100842 an - 2404 1600 =300 o0 19 203 %02 1841 - %860 24N 244 N =3 00t - - - - - 1010 - - - - - -
210082 a0 - aqre 1720 -ny 28 - =08 el 1 ~2081 70 a4 <] - 3804/ 249 k<] 3 2207 w2 - 1609 - - - - - -~
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PLE 118 - FILD READING
FINAL CEPTH (m) ; 28

Daes e 120743
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PLE 118 - FIELD READING
FINAL CEPTH (m) : 228
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PLE 118 - CORRECTED STRAN

FINAL DEPTH {m) : @8

Ders priwect _ 1307

DEPTH {m) 32 108 s 28 08 s

PLE NO 18-0 118-1 116-2 118-2%, 118-3 118-4
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80487 - - - - - - - - - - - - - - - - - - 2198 1860 1204 1502 ~4004| 2449 1408 k) 0 mm -5 2447
00487 - - - - - - - - - - - - - - - - - - 27 1868/ 1190| 1@5) -«08) - - - - - - -
010687 - - -183 ] 1047 -1 -3 2569 ] 1560 2154 41| -5 2548 141 150|  -2008 08| - - - - - - - - - - - -
40587 - - - - - - - - - - - - - - - - - - - - - - - - 138 (2¢] wn 80| -5197 240
040687 - - - - - - - - - - - - - - - - - - an 1908 1 10| -8 74 1« w0 ws sl -swn 248
G687 - - - - - - - - 968 1628 u: we|  -5305 =0 1461 o) o507 e 26 %63 1070 ol -l - 114 1213 & wf  -so 460
ososEr| - - ~64 -0 1023 -208| -3963] 2005 a7 7z .1 1468 -=n 456 1585 156861 234 2386 2% o 1108 12658)  -:s8| - 1556 naQ 903 1} -5150] kjH]
orosery - - -108 -8 w2 -8 -ns5 2219 800 1220 20 wto|  -5158| 2% 18 38 -2:08, 2568 257 yrd 1981 1a4e)  -axm| - 186 ™ .7 08| -7 2050
o6a87 - - 5 375 a5 B -3688| 215 0 1468 1840 1263 -5147 2487 k-~ 1427 ~2425 P - - 187 168 - 3603 4% 1250 808 1140 124 -51% 240
140687 - - e -3n 1016 -48| -3688 2218 985 1523 1848 1261  -51631 2460 57 58| -2418 254 - - a7 R -x8 fo 170 ™ 1 126 -5187 201
x0s87| - - - - - - - - 230/ 1503 18Ty 1248| -5158 a8 - - - - - - - - - - - - - - - -
0887 - - 20 -368 1002 -151| -2 13 w8 1478 1814 w221 5175 ua 1381 14a1] 2430 247 - - 1306/ 108 -3613) 2000 120 208 1851 1263  -5143) 2800
20587 - - 26 -30 1082 R -7 21 3 1444 ant nel  -52m| 2445 13853 1388] 24 2534 5 7 - 615) -5 1204 T80 128 1241  -5189 2807
Xo0587 - - - -4 1020 -» -8R 2671 (-] 1425 1750 140f -5 % 10 10| -2507 2420 e wo{ - 181 -38E 27 nrel, e 1073 1| 528 7
n0sL7| - - -1e| -0 -] a2 -42m) 1915 20 o2 1188 s8f 5774 188 88 876} -2980 018 1080 el - 1240 -4008 k-] 1@ o7 %1 w085 ~5315 2707
020687 - - -197f  -1164 R -sef -« 18R 194 885’ n21 58| 5008 1912 100 se2{ -2e; 1953 1845 [ 2] B 1250 -8 180 - & 904 1085 -539 2681
0887 - - 3 -487 912 -194| o807 2500 7% 37 1858 1081  -5300| o - 12@| -2578 am o] 1288 -~ 80|  -a748 xs8] - 04 1080 1144|  -5258 54 '
osoae? - - w 444 950 1| -3«@ 252 [ 1208 1883 nor| 067 3 1270 1268) -2668 208 s an| - wrs|  -3r8| 2073 178 1083 uso| -5 2744
2pe87| - - 4| -%0 17| -0 -mr| s 785 1 1704 nga| -5 s 1253 so08f -2553 M| - wo| - | -5 87| - - - - - - o
20887 e TR ] | -»s woa| -2 -6 2575 T8 1372 1714 10|  -s0t 253 1200 o] -2es| 2| - e - sl -wss| e8| - - - - - 2748 W
20087|  -as|  -emef - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~
20087 -a0]  -m4| - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,
0887 -8 -z n -41) 908 21| -3W =5 m 13683 1705 1wl -s0 7 130 126 -2549) 207 - s - 1544 3741 AR 178 ™ 1084 217 -6 o2
17oer -0 -5 e -an 885 =157 ~3547) 6 746 168 1mz 1062 -89 37 104 1308 ~25710 ot - 1468 - - -3Q 0 170 ™= 077 7 -620)| aa
04887 -6 -7 a7 -480 [s<] ~104 -3083 34 (] o 1858 963 -5384 21 1245 9884 ~ane 288 - 1445 - - - 3763 085 1168 T2 1068 1208 ~524) a3
200887 -6 -8 98 - 5 -13% =626 F-J 04 1374 W 1008 -5368 07 9 14071 ~2545 a1 - 1430 - - ~3B15 2088 Hes 78 1048 1340 - 5290! Fig )
0Roes7 -109 -xR -4 -3 64 ~2 36401 2508 (14 1378 1680 1058 ~5083, 07 18 1418| -2600 20 - - - - -J768 00 1188 725 1088 ~ -5287 a8
20887 -58 -1 108 -172 80 -2 ~3620! 5% 680 1408 77 - ~-536571 8 - 1475 2578 88 - - - - -3757 2080 1188 78 101 1258 -5256 27%
asnae? -7 -87 8 -8 34 - -B4 -] [-24] 1356 wer| - -5 28| - | -250 736 - - - - -3760] 2009 185 &1 1080 1240l -s2% s
19n087 -&a -4 ur -3 o -284| -5 58 780 1558 10| - -5343 26| - | &R xey - - - - -3780] 2008 1189 73 0N | -a53 xR
1387 - - 125 n 940 -268f -35%8| =1 ao 1453 wre| - -5377 2osf - wir| -2 01 - - - - -3168 008 - 665 1097 05| -see3 0
e -128 -4 128 % <] - 11 R ~ ] xx e -} 48N - - 5368 - tas)  -2508] 28 - - - - -arss <] I 80 1008 | -s67 TN
mnaer -123 -5 10 8 08 264 -3622 84 912 1800 800 - ~5370: 200 - 1430 -58 208 - - - - -3758 2088 - a7 128 1363 -5258 aqB
050188 -80 12 8 510 1092 -1 ~3401 2550 1006 1638 674 - - 5344/ 208 - 14444 -2564 238 - - - - -arst X006 - 689 88 1440 - 5268 Q0
10AB -188 -45 25 546 1120 3| -as08) 6% 108! 1583, sl - -5387 x| - 1458) 2569 85| - - - - -3761] c2080| - €25 120 | 5245 el
oMRee -1% -8 240 568 " - -3606 534 - - - - - - - - - - - - - - - - - - - - - -
canee -188 -% 208 E )l 1 -245]  -0807| 25% 1068 7 e - -84/ 2 - ws2| 2573 2088 - - - - -7 x| - - 330 1566|  -5228| 20
C4axE8 -7 -3 256 o4 s -28| -2513) %28 1087 1958 Z0| - -5350| 26 - us| -7 far) - - - - -3733 200 - - 1318 1634]  -5208) B
070468 -508 -128 250 088 e -1m8| -osx| 207 w077 2% 4797 - ~5402] 2067 - 142¢) a2 2084 - - - - 3174 w72 -~ - 1559 1784 - Frr]
20568 -378 -4 200 708 1220/ -178|  -3529) 2512 1080 1782 40| - -5375 b2 T sf  -2ee7 2064 - - - - - 3755 2070 810 70 108 191|530 78
080568 -580/ -3 274 80 185 -4 -3s61 208 1008 1588 el - -540)| 20| - wo| -9 20| - - - - -3801 2087 800 800 5 w12{ -s5 Far]
10648 -707 -7% 27 894 1% -208) -OeE@ 2602 1088 1575 e - -~5300) 20| - 148 2007 059 - - - - -arre 087 w0 0 1266, B73f -5 E2e]
[ 1] - -6 =8 m ol - -3647 2405 180 1568 wo| - - 5063 =225 - - -~2624 x| - - - - -r® 2041 - - - - - 5569 e
aTnoKB -510 -2 24 &6 we| - -3 E20)] 188 ™ 1809 14| -5 z2n - - -84 an - - - - -3730| e8| -9000]  -5000 10 1200 56| 2y
1811068 -908 -8 a8 844 1401 | -dem ] w7 17568 872 nss| -smn 2194 - - -%: 2206 - - - - - 27| -8000| - {vsoo 14001 -8R Zrm
omas -4 -1z 4 4] - -\ -5 17 125 1808 1881 1888]  -50H0 88| - - -2050 8| - - - - ~arar a0 - - 1800 7000 -SE&% 2008
oan2e8 - - 04 - 1380 - -0667 | 2002 1253 1858 - 1S -S| 2167 - - - 283 - - - - =753 200 - - 2400 1800 ~g167. 2080




PLE 118 ~ CORRECTED STRAN
FINAL DEPTH (m) : 28

Duin priect _ 13/07/83

DEPTH ({m) 32 08 188 ne P06 xne

PLE NO 18-0 119-1 118-20 18- 118-3 118-4
Date FED GREEN | GCO2A | GCOIA | GCOB | GCO28 ovo W GCO'A | GCO18 | GCO2A | GCO28 [8)1] VW GCOIA ) GCO8 avo VW. GCO1A | GCO18 | GCO2A | GCO28 Yo VW GCOMA | GCOB ) GCO2A | GCO28 [0){¢] VW
060188 - 401 @ e 1 - ~002 X ar wn L34 1104 -5 058 - - =207 274 - - - - -3rs7 1998 - - 200 W00 2. Lin ] 2087
1R - -a% e @ 15 @) -e72 76 1 Bt an 08|  -swe e8| - - -aom) Do - - - - -3770 weo| - - 2000 1500|  -a0m 2660
07080 - -440 04 945 ol - -0 xm 128! e 1804 n2| -5 215 - - -2009 208 - - - - -313 wer| - - 1500 200| -BD 2086
100489 - -467 20, 1018 o] - -3708| F ] 1208 1707 - 1| -5 10| - - -2808 - - - - - we| - - - - - 2080
0B - - F-4 1074 wrr - -7 < 1244 78 1a s -sam 251 - - -4 o - - - - - wes| - - - - - -]
(< - -a71 20 1 e - -3r08 F] e 1702 1560 1254 -663| F32 - -4 zmw| - - - - - Weej - - - - - 2004
e - -500 k< 1 1686 - -a85 75 1240 1745 181 1288 ~543) 2% - - -6t e - - - - - 16968 - - - - - 681
oacaee - - =0 1201 s - - 2880 27t 1240 1740 1410 1202]  -5045 2134 - - -84 2291 - - - - - wes|{ - - - - - e
040080 - a2 483, 207 1818 [: ~JIna 67 1286, 1752 1650 139 -5417| Faal - - - 2055 f- ) - - - - - 198 - - - - - .1
041089 - - 7 1250 1612 €| -3 281 128 1751 637 14|  ~543) ax| - - 2824 - - - - - wes| - - - - - 2000
N1 - -941 e 1384 1002 @ -2800 102 77 1413 181 505 am| - - - 2067 e8| - - - - - Wy - - - - - 274
e - - - - - - - - - - - - - - - - - - - - - - - 1985 - - - - - 12
180180 - -680 27 136 1825 48| -m4 Pzl 1385 1746 168 uz| -5 a2z - - -0 - - - - - sf - - - - - 270
080480 - -720 mn - 154 - =478 0 1420 1708 1828 1408, ~563 a3 - - —-200R 3 - - - - - a2 - . - - - - 2008
110680 - -0 296 1209 1|0l - -85 il 1267 1704 87 1506 -5 18| - - B2 272| - - - - - we| - - - - - 2063
110880 - -0 » 1412 1553 -18|  -as70] 239 1420 1785 1860 1534] 5420 2| - - - 2840/ k-1 - - - - - 1957 - - - - - 2086
100750 he -770: 412 1435 1918 -150! 3500 1675 1570 1300 - 5584| oW - - 2825/ - - - - - 1965 - - - - - -
130680 - -480 20 -] 17%6 -110{ -ar 218 1284 1963 1675 88| -5 na| - - -xB zm| - - - - - | - - - - - 1946 !
141080 - -aro o) 1046 1808 7 ~Jr78| M 12%0 1991 1080 1283 -588 2151 - - -2005 B4 - - - - - 1965 - - - - - -
20181 - ~880| 20 1818 1308 «® -38a5| 213 1051 1788 173 1790 -5677) 245 - - -2083| 274 - - - - - 1843 - - - - - - G
140081 - -850/ 216 1258, 1754 <2 -1 a1 1514 2199 16 1658 -510 e - - -2623, 2 - - - - - 1942 - - - - - - 00
160481 - -800 01 140! -] 1w0r -3784 268 &S z8 1827 10 -5058 Q45 - - -2 2 - - - - - 184 - - -~ - - -
@oast - -880! 20 1243 1548, -] - <] 1280 2568 188 180 -S4 Falld - - - 2558 2 - - - - - 1944 - - - - - 2654 1
0781 - -80 [:<] 160! 1608 -2 -8 206 4350 2081 1878 (70 ~5468 Fal - - -2104 7 - - - - - 1843, - - - - - 2851
070861 - -568 260! 2500 200 -80 -8 00 3458 B0 205 0 -5485 2151 - - -1000 2274 - - - - - 1940 - - - - - 2662
20081 - -581 245, - 08 2 ~3748) a2 1310 2587 - 1881 -5358 as7 - - -2604 zn - - - - - 1944 - - - - - 688
311081 - -544 210 7062 241 74 ~3847 2181 173 250 - 1600 -~ 5368 2158 - - ~2632| 27 - - - - - 1508 - - - - - -
oah2m - -544 n 086 70 -80 -4 215, 1630 2006 - 1842 ~5402 2151 - - —-2084 274 - - - - - 1838 - - - - - -
a1 - -544 27 1983 2163 ] -37Q 2 327 2548 - 1963 ~5413 2148 - - -2604 an - - - - - 1935 - - - - - -
8082 - -541 8 1605 1962 -1} -3r10 a2 1082 | - 74|  -5400 nef - - - 2048 um| - - - - - wm| - - - - - -
TR - -540 = 166 1508 -101{  -3r0) 2 1805 2741 - 110  -5¥8 8 - - -2509 27 - - - - - R - - - - - -
B2 - -517 8 258 =78 -2 -ana 8 1748 W] - nes|  -s 218 - - - 2 - - - - - Al - - - - - -
100682 - -68 . 187 1538 -aw| -3 2362 2643 3606 - 1596  -601t 240 - - -2588 om) - - - - - wRl - - - - - -
18084R - -8 04 218 2124 18| -3847 254 1528 2200f - o8|  -5088 2151 - - -253 w2 - - - - - w7 - - - - - -
082 - -580 24 Y] 2184 -168f  ~3680| 64 1864 84 - 20| -503 20 - - -2867 arn| - - - - - sy - - - - - -
anoee - -708 A 060 zn -188 4085 058 1851 %78 - 068 ~8273 2151 - - ~2674 70 - - - - - 1838 - - - - - -
s - -866 35 6! %648 -7 -7 X567 1766 2006 - 040 =618 a4 - - -2020 07 - - - - - 1R - - - - - -
e - -an 0 1878 2238 -;| - 67 1741 220 - 18| -s008 2 - - -313 20 - - - - - w8 - - - - - -
2080 - -808 A 268 3100 8| -am4 a8 168 22001 - 48| 5456 2140 - - -8 ze - - - - -aar2 ws| - - - - - -
184K - -506 ) 2184 -4 -| -amo 60| 1813 F2] - an| s a2 - - -2558 20| - - - - -804 wee| - - - - - -
ey - -801 420 2402 238, -44]  -2750 2056 75 085 - x| -5m8 M) - - -2500 201 - - - - -are4. w7 - - - - -ne| -
304K - - 568 450 20 2458 -2| -87 F<--] 1745 a7 - Mes| 500 4y - - -2%%0) 2 - - - - -2860 ws| - - - - -x00| -
TR - -850 aw 2 320 -26|  -J08) TR 1678 % - nm| -5 aa) - - -8 ze5| - - - - -3468 waa| - - - - -8 -
12065 - -870 6 FI2 3850 | -z <) 82 08| - ®0| 67 44 - - ~3080 - - - - -3688 we| - - - - -3480| -
w0sa0|  -we0| -7 EL =% 3080 -175]  -28e0) F<. ] 1708 am| - | s 0| - - - 1665| 20! - - - - -37rs8 wMl o - - - - -an| -
20680( -1980f -1 an 240 218 24| -3 067 1863, Ma2| - 725 l—sisr 2145| - - -850 20| - - - - -7 we| - - - - - -
1S06R0| - 1411 -e80 780/ 246 37 -0} -2817] 2m 1080 zors| - 20| -s511 2145 - - ~2808 208 - - - - ~2708] w3 - - - - -2842) -




	結構書籤
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure




