6-2-3

HARD QLAY LAYER

—.xwW_ }

Fig. 6-2-7 South Revetment

Subsoil improvement

NKK, the owner of the project, started the consiruction of the mill wpon completion of
Phase I, where a paper-drain machine, which had just been innovated in Japan, was em-
ployed in autumn, 1963 to be enagaged in its first test work of the subsoil improvement.

A comparative'expcrimenta] work of the paper drains and sand drains was conducted,
since the silt was uniform and its thickness was even.

Thus it was proved that the eqini\éalent result could be obtained, should the design for the
sub-soil iniprovement be made just in the same conditions as of a sand drain with Bamron’s
formula, assunﬁng that the effect of a paper drain is equivalent to that ofa sﬁnd drain 5 cm
in diameter,

It was also appreciated tha_t the pesiod for consolidalion could be shortened because of
shorter pitch driving due to its small cross-section, and thereafter ihie method was adopted
to the great extent for the subsoil improvement in this project.

In this project other improvement methods such as replacement, sand drains, and sand
compaction piling were widely employed corresponding to the purposes, tinte, and the
design load on the rteclaimed land, which resulted in the successTul completion of the

enlire project.
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(3) Completed Steel Mill
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APPENDIX A" MAGNETIC DETECTION

A-1

The following is a summary ' of the method of magnetic detection for detecting dud
shells or bombs burried in sea/river bottom or subsurface of ground to be conducted
by Magnetic Detector TYPE MB-100 and TYPE 200 developed and manufactured by
“Shimazu Seisakusho Ltd. as the typical equipment among those available in Japan.
Both types of equipments mainly consist of detecting probe, controller, recorder and
connecting cables. The principle of detection and the method of operation are entirely
same in both types. The difference is that MB-100 is for single use and another set is
used in combination of more than two probes. (MB-200 set has 3 probes, 4 channel

controller (1 chan. is for spare) and 4 channel recorder (1 chan, is for spare),)

The operation work at the site seems rather simple, because all the work is to carry the
probes closely above the sea bottom and the surface of the ground keeping them approxi-

sea bottom materials.

However, to carry the probes with long and thick cables and to keep them horizontal
sometimes needs a special technique according to the topographical condition and the

sca bottom materials,

Although the set of MB-200 has a frame with a gradient gauge which enables the probes
to be kept horizontal, it would not always be adaptable to any sites. The frame is rather
large and heavy for easy carrying or setting, so that .at the actual field work the most
suitable method of setting probes should sometimes be deviced according to the circum-

stances.

Principle of Flux Gate Type Magnetometey

EXCITING COIL

é /"é SIGNAL COIL
é/\ —— % FEEDBACK COIL

i i

Fig. A-1-1 3 Coils in the Magnetometer Wound around

CORE A CORE B Two Permalloy Cores

The magnetometer is an instrument capable of detecting changes in the magnetic field

of the order of one gamma. It contains two permalloy (highly permeable material) cores
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which approaches saturation easily in the weak magnetic field. The two corés are wound
by 3 wirings of exciting coil, signal coil and feedback coil as shown in Fig. 1. When a
1000 Hz cycle current is superimposed by the exciting coil, the two permalloy cores
are completed to be magnetically saturated during some period of every positive and
negative cycle,

If' there is no magnetic field around the magnetometer the magnetic satulation levels
in core A and core B is same, and they are linearly symmetric each other., Therefore,
the induced currents arc also simmetrical, and there will be no output signal in signal
coil. (See left side of Fig. A-1-2).

On the other hand, if there are some magnetic field near the magnetometer, it causes

a slip of the saturation level, and the magnetic flux of each core shall become non-
symmetrical, shown as b* in Fig, A-1-2.

Consequently, the output signal may be shown as ¢’ and the measurement of output

current means the intensity of external magnetic field,

\/ a
Exciting Current \/

_B_ A A B
A NI Vg Viatutin . s——
E - £ ~ - 7 \ //'\ - ]\ -
\.- _____ / /\—————-/. 5 / \\—' P
Magnetic Flux
\ \_ Core A N\ c'
Core B N\ d
~—] N/
Induced Cuirent
- el
Output Signal
Case of no external Case of external
magnetic field : magnetic field exists

Fig. A-1-2  Relations Each Other of Exciting Current, External
Magnetic Field, Magnetic Saturation of Permalloy
Cores, Induced Current, and Output Signals
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A2

Principle of Detection of Feeble Magnetic Field of Buried Material
by the MB-100 Probe

Each probe of MB-100 and MB-200 has a pair of flux gate type magnetometer connected
differentially and being fixed one meter apart in it. Although the magnetometer is
sensible enough to detect changes in the magnetic field of the order of one gamma, sole
magnetometer can not distinguish the magnetic field of object materials against the
electro motive force by the shaking or pitching of magnetometer itself in the earth’s

magnetic field which is much stronger than the field of buried materials.

A pair of magnetometers, however, make it possible to detect the feeble magnetic field
of object materials, because the two magnetometers nullify the induced electro motive

forces each other by receiving them equally.

The two magnetometers, which are fixed 1 meter apart, detect the field of object
materials respectively, and the difference of strength of the magnetic field may be the

output signal.

Thus the probe can detéct the feeble magnetic field of buried materials even if it pitches

and rolls in the strong earth’s magnetic field.

Fig. A-2-1 shows two examples of detection of buried magnetic materials by the probe

with two magnetometers of C,, C,, and how the indicated records appears.



Where a magnetic material is buried and the magnetic field is as shown in a , the intensity of the mag-
netic field in the level of closely above the ground surface (along the dotted line) would be illustrated
like b,

b | AN

When the MB-100 probe, being kept horizontal as shown in a , is moved from right to left along the

dotted line, magnetometer C, s and C,’s sighal would be shown as C (if they were indicated).

And the output signal, which will be made by C, and C, curves, may be indicated on the recording

paper as shown in d.

Fig, A-2-1 A Few Examples of Magnetic Anomaly Record
Detected by the MB-100 Probe



A-3

Typical Forms of indicated Magnetic Anomalies caused
by the Buried Materials

Inymost of the cases the forms of the magnetic anomalies caused by the object materials
‘are clasmﬂed to several conventioal pﬂtteln& and they would be convuuent]y approxi-

matcd by a few simple models.’

The approximation would of course be accompanied with some errors in calculation of

depth and mass, and these errors would not be small enough to be completely ignored,

In many cases, however, the errors are usually allowed if the removal operation will care-

fully be performed.

If the models of the shape and the direction of the object material were given, the
intensity of the magnetic field would only depend on the relation between the depth
and the mass of the object materials. So that il the following two kinds of tables were
previously prepared, the depth and the mass of the object materials would easily be

given by the indicated anomaly curves,

1. The table showing the relation between the form of the curve and the probe-material

distance,

2. The table showing the relation between the distance and the maximum absolute

value of the amplitude of the curves.
The models of indicated curves are shown in Fig. A-3-1,
Reading the values of X, shown in the figures on the recording paper we can know the

distance of object material from the probe, And reading the maximum value of [X] max..

we can estimate the magnetic mass of the material.



Fig. A-3-1  The Models of Form of Andmaly Curves

X

Xl

Y

/ Ximnax | X! max -

SURFACE OF GROUND
S

FAITITFFIFIFIFFFTTITIFFT~  FP7ITTT7 727777777777
LY *>----0
™~

™

- —gy
/’

 ISOLATED POLE INCLINED DIPOLE HORIZONTAL DIPOLE

Vertical dipole, but another
pole is apart enough to be

regarded as sole one.

All we have to do is to read xp and |X1 max. on various records to determine the distance and
magnetic mass. The x4 will indicate the depth (exactly saying, not depth but distance from probe to

object material), and the | X] max. wiil give the magnetic mass in relation to the distance.
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A-4 * Procedure of Detection Work

A-d-1 Procedure. of the Detection Work at Site

1. Preparing
o The preliminary inspection of the site and/or the careful looking of large scaled
map for planning,
© The planning for the arrangement of the survey lines, and for the most suitable

method of carrying the probes.

2. Surveying
o Setting the control point in the object area,
o Marking the position of survey line by painting or the wooden stake.

© Sounding (measuring the depth of water) if necessary.

3. Conveyance, Fixing and Adjustment
If the frame prepared by the maker is adaptable to the site, it should be carried to
the site and be fixed up. And if it is not adaptable, the other type of the frame should
be deviced according to the circumstance.
o Fixing the probes to the frame.
o Connecting the probes, the controller and the recorder.

o Adjusting the detector set.

4. Operation of the Detector

The recorder has an event marker which shows, on the recording paper, the very
point where the probes pass. So that we can know the position of the probe on the
recording paper, If the probes cannot be moved in a constant speed, the event mark
should be dotted at a close interval of unit distance so as to make it possible to locate
the probes on the paper. And if the probes are moved at a constant speed, the maker
may be putin a constant interval of time.

The name of the survey line and the distance of dotted point should be hand-written
on the paper. The probes are moved along the survey line being kept approximately

horizontal, and being kept in a constant level of 0.5 ~ 1.5 m above the sea bottom.

The method of moving the probes is usually by towing by the boat. If the magnetic anoma-
ly is indicated on the recording paper, the very point of anomaly is easily known by the

from of anomaly curves on the paper.



A-4-2

Procedure of Detecting Work at the Office

The location of the buried magnetic materials is easity known by inspecting the recording
paper at the site quickly, but it takes a considerable time to estimate what the material

is or the depth and the magnetic mass of the material, Tlleref&jr:é‘t'ljfe records should be

; 151‘0ught it the office and shiould be offered to analysis,

The process of the office work is as follows;

{1) The arrangement of the recording papers,

(2) Inspecting the records and sifting out the records which ‘seem to due to non
dangerous materials such as 'cans, wires, old tires and the other pieces of iron
fragment. o

(3) Determining the depth of the magnetic material which seems to be dangerous things.

{(4) Determining the magnetic mass of the buried material,

(5) Considering what the materials are.

(%) Dotting the location of the buried materials on the ma p, and planning where and how

deep the removal operation should be made.
Method of Detection Work at the Site by MB-200 Probes

When a probe is towed above the sea bottom, it can sweep the width of about 2 meters of
the sea bottom.

Therefore, the distance of the probes each other may be allowed 2 meters at the most,

and the 3 probes can sweep the sea bottom at the width of 6 meters. (See Fig. A-5-1)
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Fig. A-5-1 Width of Sweeping when 3 Probes are Fixed
Every 2 Meters Apart (Profile)



Alih’ough the interval of the survey lines might at least be taken in 6 metets, it had better
to be taken in 5 meters having 1 meter GYCI’i&p of sweepi'ng width. Because it is not casy to
move the probe frame exactly along the surveyline. (See F:g A5-2)

| SWEEPING AREA ON THE
' SURVEY LINE 8.

|- SWEEPING AREA ON THE
SURVEY LINE A.

- — OVERLAP AREA

4 (t coes not make a blind spot

of the detection_even if the frame
shightly ship out from the survey

y % ‘i g tine)
I —— PROBE

FRAME

TOWING ROPE

T--SURVEY LINE

|
A

Fig. A-5-2  The Manner of Taking an 0.\'erlap Area
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— How to Move the Probes with Frame

All equipment and instruments but the probes are taken on the boat, and the frame
with probes are towed by the boat. The distance between the probe and the boat
should be kept in about 7 meters. Because if the distance is less than 5 meters, the
boat itself will disturb the magnetic field of the objeét material, and if the distance s

more than ten meters, the position control of the ffame will become difficult.

———
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Fig. A-5-3 Towing the Frame by a Boat

DETECTING BARGE SURVEY BOAT

A‘BIENNA QF AUDISTOR

ECHO SOUNDER.

Fig. A-5-4 The General Method of Magnetic Detecting



APPENDIX B SURFACE LAYER IMPROVEMENT

B-1

B-2

Since the sunshine is so strong all the year round in Singapore that no surface layer
improvement may be necessarily required. Nonetheless it might be a good practice in
a certain circumstance where some parts of land are required to be covered with hill-cut
soil over muddy soil surfaces. It will therefore be significant to introduce some methods

of improvement which prevail in Japan,

Surface layer improvements may be classified into the following three methods which
will be detailed herebelow:—

a) Replacement method
b) Surface covering method

¢) Surface solidification method

Replacement Method

With this method soft soil near the surface is entirely or partially replaced with good
material, which is limitedly adopted for partial improvement of the reclaimed land (e.g. for
road).

Ordinary method of replacement is to excavate soft soil and replacing it with good materi-
al.
There is another method of replacing in which the good soil is forcibly pushed into the soft

ground by means of bulld ozer.

Surface Covering Method

Il a reclaimed land is left for a considerably long time, the surface of the land will
naturally get dried with cracks, where sand or hill-cut soil can be scattered in a thin layer

with belf conveyors ar trollies running on the surface.

In Tapan, however, the surface of the land has been covered with a good material in rather
esrly stages after reclamation by adopting some methods as being introduced herebelow, in
order to allow employment of the subsoif improvement techniques as explained in Chapter
5, for the purpose of early utilization of the reclaimed land without waiting for drying in
natural conditions,

The followings are some of the typical surface covering practice usually taken in Japan:—
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B-2-1 Sheet Placement

A chemical sheet of high tensile strength is spread over the soft ground that would not

naturally allow any surface covering practices, over which good soil is scattered in a layer.

As shown in Fig, B-1-1 below, the principle of this method is that the resultant friction
between the sheet and the clayey surface of the ground equals the tensile force in the

sheet so that there occurs a resistance to the scattered mass.

TENSILE FORGE T
RESULTANT FRICTION R
o > .'.f-I.i Y N

-—\ - -— - - \“:\
™

-FRICTION

t

\~SHEET
Fig. B-1-1 Sheet Method

The procedures: first, a sheet of synthetic membrane to be spread by hand over the
soft surface of the ground with its one end secured to firm ground; then sand to be
scattered over the sheet, beginning from the secured end of the sheet, with a small type
of swamp bulldozer, belt conveyor or a jet conveyor.

The second and third tayers of sand may follow as required, and heavier machinery can be

employed for each successive layer. Fig, B-1-2 shows a procedure with a jet conveyor,

JET CONVEYOR  ganp
S SN e ] -
(a) . . : _ ;
“SYNTHETIC MEMBRANE
SOFT SOIL
JET CONVEYCR
- =
CSYNTHETIC MEMBRANE
SCFT SOIL
JET CONVE.YOH BELT CONVEYOR
(O T —— === i

~SYNTHETIC MEMBRANE \ FIRST LAYER ((((((W
SOFT SOIL

Fig. B-1-2  Sheet Method with Jet Conveyor



B-2-2

ROPE-NET.
~

Rope-net Placement

This is a variation of the Sheet Placement which is impracticable to the extremely soft
ground because of breakage of the sheet being caused by greater tensile force in the sheet

exceeding its tensile strength on such unfavourable ground.

Yet, principle and procedures of the variation slightly differ from the originals:—

First, a sheet (whose tensile strength is not necessarily high) to be spread all over the
ground, followed by further spreading of lattice-formed rope-net with its every ends
secured to the surrounding firm ground; then, levee bodies of small cross-section called
‘counter-banks’ to be formed on the ropenet into lattice form with a belt conveyor
or & small type of swamp bulldozer (Fig. B-2-1). The rope-net within the areas surrounded
by the counter-banks will then be tensed by the lifting force resulting from the mass of
the banks (Fig. B-2-2). After completion of counter-banking, soil can be scattered over

the area surrounded by the counter-banks,

Even a big lorry can run about on the ground once completed with some 50 cm thick

layer,

~ROPE-NET COUNTER BANK

-SHEET ~—UP-LIFT

N

“LCOUNTER BANK

Fig. B-2-1  Counter Bank

Fig. B-2-2 Rope-net

Bamboo-net Placement

This method has the same principle as of the traditional fascine mattress improvement.
The procedures: first. rafts on the bamboo-net to be spread over the soft ground, followed
by further spreading ol a sheet; then, hill-cut soil or sand to be scattered in a layer over the

net/ sheet, in the same way as explained in B-2-1 above.

The Bamboo-net Placement may be employed for imnprovement either of the whole area

of the reluimed land, or of such belt parts as to be utilized for temporary roads, etc.
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B-3-1

Surface Solidification Methods

Surface solidification is a chemical improvement method which is to stabilize the surface
layer of 1 m to 3 m thickness of the soft ground by reaction of mixing agents, which
may be classified into cement mixing and lime mixing according to the kinds of the

mixing agents,
Cement Mixing

Cement has been used anywhere in the world to improve the subgrade soil in road con-
struction, which is today adapted for improvement of ultrasoft ground as introduced

herebelow:—

In Japan, the cement mitk is grouted into and mixed up with mud of the surface layer in
the ultra-soft ground with floating equipments, shortly sfter reclamation, The cement milk
so mixed is hydrated to form lime aluminate (3Ca0. Al,05. mH,0) and lime silicate
(mCa0. Si0,. nH, 0), which compounds bind the solid particles each together to stabilize

the soil.

Fig, B-3-1 presents a flow sheet of this practice, while Fig. B-3-2 shows an example of
combined usage of the practice together with other surface improvement methods such

as the Rope-net Placement.,
CEMENT SILO AUTOMATIC

SCALE
WATER
TANK
&
< MIXER
&
o
O o
SOLIDIFYING
EQUIPMENT CEMENT
NILK o] CHEMI-
JL I TANK CALS
gl 3
————— O
RN R PUMP GAUGE
I, MXING BLADE
Fig. B-3-1 Flow Chart of Cement Mixing
- EMBANKMENT
e
TNl N

~_ SOLIDIFIED
SOIL

AL
Fig. B-3-2 Combined Usage of Cement Mixing and Rope-net
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B-3-2

Lime Mixing

Lime has also been used for a long time to stabilize ground. surfaces, and is applied in par-

ticular cases to improve ultra-soft ground.

Granulated quick lime is usually used instead of powdery quick lime, since the latter reacts
too rapidly to be desirably mixed in soft soil of high water content. The quick lime, when
mixed with the soft soil, absorbs water therein, is hydrated and increases its volume,
turning into slaked lime with resultant heat of 280 Kcal/kg giving off, which results in
decreased water content and improvement of the soil. At the same time, the quick lime
reacts on silica (Si0, ) and alumina (Al, 0,) in the clay and the colloid to form lime silicate
and lime aluminate respectively, which results in increasing particle bonding force and

shear strenght of the soil,
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APPENDIX C OUTLINE OF SONIC PROSPECTING WITH THE

SONOSTRATOR
Sonostrator

The Sonostrator is essentially a high-power long wave echo-sounder, [t is used in water-
covered area to obtain continuous acoustic profiles of the bottom and the sub-bottom
geologic formations.

The sound source which is installed on the boat creates a strong acoustic pulse, which
transmits sound wave toward the bottom and the sub-bottom geologic formations. The
reflected energy is received by the hydrophone, amplified, filtered and recorded on a
time graphic sweep recorder.

The sound source of the Sonostrator consists of a magneto-strictive oscillation transducer
which creates an acoustical elastic pulse mainly 1 to 9 kHz. The significant energy is 3 to
4 kHz. These frequencies are approximately ten times higher than other equipment such
as Speaker, Soner Boomer, etc, and about 100 times higher than that of conventional
seismic method. Since higher frequencies and a shorter pulse improve the resolution, thin-
ner beds and finer stratigraphic changes are detectable, The Sonostrator consists of two
glectronic units, the transmitting and the receiving section.  Fig. C-I-1 shows a block
diagram of the Sonotrator,

High Voltage High Voltage
Switch Supply

Recorder

1]
[ -
Pre. Passive Main Power
Amp, Filter Amp. Amp,

1: Magneto-strictive fransducer

2: Receiving hydrophone

Fig. C-1-1 Block Diagram of the Sonostrator

The recorder provides the synchronized trigger pulse corresponding to a writing stylus
positioned at the top of the recording paper. The trigger pulse switches on the current
which charged up to 1,500 volts.,

The current passing through the magneto-strictive oscillator produces a loud sound of

short duration. The repetition rate of the acoustic pulse is three times per second. The



Time Variable Gain (T.V.G.) printed amplifier is used to give a clean record of shallow
layers while a higher gain is used on the deeper layers.
As the sound velocity within the sediments is not precisely known, the depth scale was

based on a velocity in water of 1,500 meter per second in the present investigation.
Analysis and Interpretation

Analysis and interpretation of records are made as follows;

(1)} FExtract geologic information from various reflections.

(2) Classify the geologic strata based on the characteristics shown on the records.

(3) Determine the depth of a reflective horizon and compose geologic profiles with
adjustment of tidal height, draught and the other corrections, In this case, the depth
is determined by following equation on the assumption that the transmitting velocity

in water and layers equal to 1,500 m/sec.

D= 1/2V.T (m)
V ¢ average transmitting velocity in water and sediments

T :  reflective travel time

(4) In correlation with the geologic information, dredging data, penetrating data,
geological map, and cte. around prospecting area, clarily the relation between the
records and the actual geologic strata and interpret them geologically.

(5) Compile the above results such as the geologic profile and other drawings.

Particular Pattern of Sonostrator

In general, the particular pattern on sonic prospecting records (limited only
Sonostrator is characterized in proportion to lithologic condition of sediments as follows;
Clay, silt, fine sand: Shows a light pattern, sometimes has several weak reflections

paralle] to the surface of stratuim.

Medium to coarse sund:  Shows striped to bedded pattern, at places includes many fine
reflections oblique to surface of stratum.

Gravel: Shows fine radial pattern congregated irregularly (difTraction
waves) and wavy pattern that is congregation of irregular reflec-
tions. Below this pattern, records are normally poor or too light.

Rock: Most of the sonic waves are reflected and not absorbed into the
surface of rocks, therefore relatively stronger reflections are
recorded. There is almost no trace of reflected data recorded
under rocks,

In many cases, these characteristics are not so evident, and have so many varieties in the

actual conditions. Accordingly, much attentions must be paid for analysis.
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Diilling Logs



Name of Projct Fill Materials for Reclamation Projects
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b —{Clay Grey [soft Imatters, ]
12 ' 1 (1
. 12.15 e 4 b RETH SPbR Rt EEEE
u il 12,45 0 R 2 TISIT5L {8 ¢\ « 1] 60) -
§3 —v—
L X [ IR P NI E -
Ll: Contai fit 14,15 I N I I PO I S v
ontains fibrous . = 1 =
o] organic matters. [14.45 10r¢ = 199) -
=2 Less organic B Nl b IS IS -
- ;_r'r-“ matters at ldm.
16 H— Brown} Observed some 16.15 S - S R L..
Clay with|ish laminae of it AN $(v{ = 1157)
17 organic |grey |Soft [organic matters. '
18 |
L 18.15 USRS S N S -
i 1a 45 PR 3 |1 |3 11§ 4 (v =TT{6T)
— Marine Dark n
20 Clay grgz Soft E}tmky Unjform. f»q 15 -
T ‘ d .
0 == ST alér\'resoﬁm 553{1‘1 20.45 .
A ——"JClay i lgﬂn stiff M [‘1 i e san .
o —1 ¥] r Wn
22 —1v
—{0rganic ftlf‘e.v With decomposed |22.15 -
o] — Aclay Elack|Soft  |wood 22, 454 -
- =N Grey -
21 1« to High p1ast1c1ty ‘124.15 .
= Red- with some
- s [ FON 24.45 -
25 Silty dish decomposed
~134.08 i Jclay brown[Soft |vegetables, 25,1854 "
- 25.45
] End |of Dr{lling -
27




Name of Project Fill Materials for Reclamation Projects

DRILLING LOG

Type of Driling Rotary

Remarks

Hole Number No. E-2 ‘Elevation  ACD -8,30 m Dats 22nd to 25th November, 1978
Water Table m.  Drler Koken Boring { ) o
E E g - ;—Z"g 'é Standard Peretration Test or Core Recovery
5= R vy &G o] -
£ & i 5 & = E | oo |2 [aiows Per
8l 58] 3123 § £ 1232 freuh e Vo)
§ 2l & 2 = s & n & & ,Eé Baws 1T s A
- . St [ tak TR TN
| Core Recaverny a
o S IR IR === I (N AN N N N O O SR R S
. galf -
2 Sy enetiraf N T GO
N 0] Sticky, uniform. glg S gltien] ¢ (Yy=1f6Z2 gfem™) N
3 « R— High water U N L]
] content, Sel f
Jl Contains seashell Pjgem -
4 fragments. :lg o | tibn W E Ty - )
5] ' S S R
. With small g:;:m -
. uantity of fine : SN S P IR S
~ gand. Y g;g = G | tibn (vy = 1470} _
] : N S SO SR S
With small )
. Greenp quantity of 1
— tsh organic matters. | 8,15 b 1 /fo
] grey B:45
2 v Y|Marine |t6 | Very |With lots of
17.90| 9.60/9.60 [[Y"—J¢tay Grey soft |organic matters.
17 —v Dark W1th Scmé Tfine 10.15 .
] —M brown sand pockets. e
0 Fi— 7 organie  {to With decomposed |10.45
—19.70111.40{ 1,80 —]+{clay Black| Soft |woods.
- ETTOWF
12 — |« ish High plasticity. 12,15
4 = [Si Tty Egange Low water 12,45+ FEH13 13[4
13 121.30113.00/1.60 E—1"{Clay rey | Stiff |content,
iy — Sand 1s fine 14.15._,,_,{
] == grained. With [14 45 [PTH!4 |4 15
'8 F—" |Sandy Light small quantity of
23.80(15.50|2.50 |Clay brown! St1ff |seashell fragnenty
16 —-
15 e 16.150 2 4 1 1
~ - 16,45
17|
18] .
1 18,15 apph .
- 3 JT
n Contains some 18,45 (e = )
= fine sand at B Sl R -
2“* upper portion. -1
= Gradually change pg,15] [ ERT SRR S CEE R --
. to uniform marine [y, = 3 A1) (fr = 7.74) i
A clay, ' RN R R
With some
a Marine seashel | 2215 -
=0.75p2.45| 6,95 | —{Clay Grey [Soft [fragments, 27 48lp= it nh j"(.,i',;'[;?g) Mt LS o
I N I B R R A i o IS S I S S
_ End| of Drilling N
] A U R Y SO
2 |




_DRILLING LOG | Remurs.
Name of Proect Fill Materials for Reclamation Projects Type of Driling,
Hols  Number No, _F-1 Elevation . ACD -7.00 m  Date 13th to 15th December, 1978
Waler Table m Oriller __Koken Boring { )
| = ] € £ . Slandard Penetration Test or Core Recovery
E| = . Z 8 £ ! —ry em o e
= s - 2 = E ) B [Blows Per
o g £ -g ? 2 {":3 g y -nﬂ 3 [Eeach 10em {N—Valwe)
el E 2 |k ol 518 2 £ | e 12
3 & | & M e &y 3 & |/ e | ] A T
. J . e .. | R R TR
2
- . Sand is medium tol 1 ’ Core_Recoverny -
R Green- coarse grained, R R SRR Iar ] REE T
- sand withish With seashell Self |
219,10 2.10;2.10 Gravel grey fragments 5 Penetrat....|... e
15ty 0| tion| ¢
' 2,45 :
e | I S - I
i Salf |
1 | 4.161 P‘ineﬁra RS AU R R A .
] 4|45‘P1-21I 0| tion i
i Uniform, sticky. S! B i Rt N
H With some fine R
& | sand and seashe)l 6.15 ‘ :lze.netra I I T
i fragments. 6 45 1E= 01 tipn
7 Grey Contains black :
- to organic matters
6 M‘?r'lne Dark [ Very [and sand below }
~-413.20] 8.20[6.10 Clay grey | soft |7.5m 8.15
i - 8.45'1*-4-‘ 113
4
1o} Sand is medium to
A coarse grained. :glgm AR
" 8rown- With some fine )
-1 Clayey ish [VYery |gravel (P = 2 to
1o 1880111801 3,60 Sand grey | 1ogse | 5mm)
= —x 12,15 181516
. = 12.45 T2 B
14 | — eddish
] o brown Sticky. With
1 ) —1 |Silty to Yery {some black 1415
T7121.40.14,40/2.60 |— [Clay Grey |stiff organic matters 14,45 6|22
1% |
in
= 16,15
- 16,455 W 31111
17
L 18,15 L, 4111
N 18.45
19
e Marine  iDark Uniform,
#0.427,20,20,20{5.80 Clay grey [Soft | Very sticky. 20,15 6|22
: ——] 20,45 —
i ]
N =Y ——iClay with |Dark Nith black
e |29.10/22.10]1.90 organic |orey |Medium|organic matters
: ‘ - 22.15 borrd 38 |12]15
N 22,45
&
"
2415 L 174558
2445
H Sand is medium to
) !coarse grained, gglg peiag 18 (4|6
27 Green ‘Partly changes to| ~
- iish ifine sand. With
o grey Medium'some fine gravel
® : Clayey ‘to lte  land organic 8,15 e
35.6028.60 6,50 Sand Grey !Dense |matters -~ J28, 45 H
o qreeth |
Silty iggey ' 50) 2
] % ‘ ! :
M 137.35130.35 175 00 Clay w180 idarg  Iyith fine sand 30-;2 petim 71 zs/g
| ) [ End jof Dr{11ing > !




DRILLING LOG oy

Name of Projeet Fi11 Materials for Reclamation Projects Type of Dulling

Hop Nomber _ No. F=2  Bevlion  ACD -6.60 m  pye  9th to J4th December, 1978
Waler Tabe ~ __ . m  Difer Koken Borihg (M|
: i ' 5] ] ‘ ; g % Standard Penelration Test or Core Recovery
E & wy & & e
c [} - [ ] o £ £
=4 s = Hi] [+ ! @ — . E_d = |Blows Per
<355 |% R ,;,§ ¥ J,g &% leeath 0em (NVelie)
a1 & ! & | E 4 Vi ! Sl @Es 3 & | 88w, ! ! O U A
— e g o B b o .- = !
- !  Clayey  Green-
1. | Sand with. ish ° With seashell
1.8.10:1.50 : 1,50 Gravel :grey fragments '
2] ! : 151 T4 og |
: o 20500 4 A4 o6
N x Breen . Uniform. Sand
_ Silty ish ! Yery |is fine to
4.110.70/4.10 | 2,60 Sand grey | dense | medium grained 4.15
L 47 14
A 4,45
5
6 5
L 6.15
i §.27 'H"!'TUE 33
N 5 2
o 8.15 Aelealh] |-+ N B SR R
- B.30
B e e N (! it [N A AN (N SRR SR NN N N S N S JRRTY AR RO L. -
1 : 5 2 B
- Semi-angutar to g ysl . |SAabeldl 1. L I DU D L
round gravel }g;g fof /?’4 29 ){
il with dia, of 2 )
- to 3mm.  Max. Sl RARE AR Sl Al R
-1 ellow- dia. is about 5
L (1sh Dense | Som,  Majority 12,15 /%41,9/2 .......... R SN AP
- Clayey ibrown| to 15 quartz gravel.ji2.27 -
1 Sand withjto Yery |Contains some | |- | [ [ | {__._ I S R -
20.10112,50 9. 40 Gravel IGrey | dense | feldspar grayel, /5P' )
2] 1415 50 R RPN N RN NI
] 14,25 2ate 00
1] IR U I RN S
1_: Pur- 50- | |
Sitty  |plish Very |Uniform. Sand }g;g—H—J 818, | |t I AR R
17 123.60(17.00 3.50 Sand grey | dense jis fine grained. '
] SRR IR SO R RO e
— " [] 50. |5
8 x H 18.15 /8'/8' ..... S Y AU S R
A x(] 18.25 -
19 x [
%[ S S SR S R -
» | e 20.15 5015 I DU I S
i « B 20, 22{Bet0e 77 %1 —
2l * 1
] x M Grey Nl EErT] T R
- ] to 5 1 _
g | x ellow- 22,151, 4, /i% 352’ T EETT Sy
| [3Clayey 1sh With some fine |[z2, 29/ ==
21 [29.60(23.00;6.00 [¥ iJs511t brown Hard |[sand, N
i e Whitish ' ] )
24 to 5
* el o 2415k 40 (4 Jas 8] f-o-of-
] Silty ish |[VYery |Sand is fine : 2[0« I/Cv -]
2.191.87125.27 Sand grey | dense |orained. 25.15 2401°2) f---f-obp b
’ End |of Drjlling 25'“] I .




Name of Proect Fi11 Materials for Reclamation Projects

DRILLING LOG

Type of Diill

",

Rotary

Hole Number

F-3

Remars

No. Elevation ACD -9,80 m, Date _28th Nov. to 4th Dec. 1978
Waler Tabls _______m  Drier Koken Boring ¢ )

g E g 3 gg é Standard Penetration Test or Core Recovery
s| g | = » s « | e E % E g’ﬁ 2 [plows Per ]
= % 208 % 3| a8 & E [EAIZ [eesch 10om (NmValue)
al ¥ ] i " (e S I & | &3 T L

- o O T A

. ' Core Recovemy Ti
1. - BRI
Sand is fine to E
2. medium grained. |g 15 T S N D
3 ] quantity of ‘ N \ L ]

Clayey Whitish gravel with dia. ) N

2 113.70] 3.90{3.90 Sand brown| Medium of 2~ 3 mm, 5 2}, \
- ' e Ay A P S R R e
5] S U O B | b
2] 5 g
L 15 S AN AP

.. Semi-angular to 6.;7 H.:n/% 4]/é

) round gravel,
- Clayey Whitish Dia. of gravel is R Al RRET SUER EERE SOt
2l Sand brown generally 2~ 3mm, 5 -
— Lwith to Yery ([Max. dia, s 8.15 0| 21|29 R AR SR S &

{18.50| 8.70(4.80 |:-ir:( gravel Grey jdense [about $ mm, 8,35 R
2 T, Yq;lowish ------ S ST SN .

~4 —— rown 5 2 ]
i ] P |Si Tty to Well cemented, 10.15 /?g 25}; SN AR DETIPRN P S

20.30110.50[1.80 == 4clay Grey |Hard |Uniform. 10.3) ] |

1 [ (S1Tty  Greenikh FairTy well /
T |eli2s) 510,95 i ACIay  lgrey [Hard |cemented. Uniformfil 13 ipgg 47|15[16 |16 - ee e repeese e o
Iy / I N I B I I S y

_ End |of Drijlling .
3 S RIS I R N -
W SN N DR W i
i | S D O
15 S R R R
17| IS NN N N
T3 O A I R A A O O OO | S U S S | o
113: L |-
e 4

PARE e



Name of Project Fill Materials for Recl amation Project

DRILLING LOG

Iye of Dribrg_ |

Rotary ..

Remarks

Hole Nember No. P8 Hewlon ACD -5.30  _m. Dae Gth to 7th December, 1978
Moler Tabe____ . __m Dnler KokenBoring _ ¢ | ]
| E € = - 'E:’) Standard Penetration Test or Core Recovery
E g Do 5 a4 . — e
n & & = e k-
5|l g [ ® 2 L g & = E | oo |3 Intows pe
+| B | & % E, 9 .:,:3 i 3 ¥ ? {5-@ i [Reach 10em (N—Valhe)
S 8 & i I = LS & - I i"i LT o ;1.. S L
T N =
T T Clayey ™" " J jSemi-angular to 10.155 y1g {a 59| T e Moy T
] Sand +el1o round gravel withf 0,45 ..Q\ f
— with Iish ' # of 2-3mm. With ' R A R St S PEPE
-4 7.1011.80 | 1.80 Gravel 'grey ' Medi um) shell fragments 59/30, \\ -
s whltnsh 2,152 BB Nahd R R Rl e
- grey t; 2,23 -
i IE]WF R N R .
-] Silty ish | Yery [Sand is fine to
4.19.4014.10 | 2,30 Sand mnge‘| den;e medium 15 % 47,3/1 __________
_ v ‘Eontains 3 Iot 0t 4,26 f
. Clayey  [Whit- 1 ggmon ome
- H Sand withyish | Very P ’ B e i
1.40]5.80 [1.70 Gravel _ |grey | dense | gnguag’ f¢'dspar
L 6.15 T R N
] T 40 13112 15
2] i Sand is fine to PO S S
i Clayey Whitish medium grained. ]
4 [13.30]8.00 [2.20 Sand \grey | Dense | Uniform 8.15 ;?; % 2;9; N
_ Clayey Gravel is 8.32 Ho T
9 . Sand ellow}t generally semi-
““LI with & ish | Very round quartz withl | | | | }----F B A St el sl
W] 5.1019.80 {1.80 Gravel Iurange dense |dia. of 2-3 m, 10,15 5}%]9 2 %» _________ N B
_ . 10,37 = < =
11 N D N U
. 5 2L ]
12 Sand is fine to [12.15 oloapg] |-t R R R
N Whit- medium grained. [12.29 -
L ish |Very  With soma fine Y ) A I N Lo--
. 18.90[13.60 grey jdense |gravel g}’ 1 | -
- ellowt Quartz gravet. |14.15 1Kl 0] I SRt SRR SEES I
5 ish Very |Dia. of gravel is|14.29 5 -
+-120,55/15,25 qrey |dense |2 - 3 mm 15,1510 o 050 - o R R -
. 15.25 ]
s ISR R AR U (N NS A (A (Rt AR SN N O OO SRR S I
B End |of Dri]ling )
[ SO I RO A IO L
¥ | SN U I
T NN AN N O O O O R S N
) A |

bage .



DRILLING LOG e

Mame of Progct FI11 Materials for Reciamation Projects — Tye of Drlng  Rotary

Hole Momber . No. F-5  Elewlion ACD -8.20  m  pale 29th to 30th November, 1378
Water Table m.  Diller Xoken Boring _  { _ Y |
E — hll b
gl | E -] g;_!! £ R QSlandard Perelraton Test or Core Recovery
w n o E 0o &
=) 5 | ¥ B 25 |Blows Per
sl Slsl2|B) & |85 g R e R e D
L - B = o1 &y & IR - T8 P A O O
R 1 O O N S L T A TR
B Core Recoverny 1
: -
L] Y R T S
. . : {
= . 2.15 oo lgt 7l S Bl SR
. Amost semi- P | Ly T
kN round guartz ! e \\'
gravel. Generally i
4] Red- gravel is fine “
- Clayey !dish Medium: grained, i.e. 41§ S R il Sttt
- I} Sand brownjto @=2 - 3m:1. Max. | 4,31 o !
RO with to |Very |dia. of gravel 5,15 B SN (ORI S &
_|¥3.90(5.70 gravel |Grey ‘dense |1is about Smm, 5.39 I
N 6.15 U R I PN </
7] Grey sand is fine to | 9+4° 7
T Clayey to medium grained, S B
3‘16.10 7.90 (2,20 | Sand BrownDense | Mith fipe gravel. 1
LI 8.15 DR SR R R
- . 8,32 =
g Almost sémi-
] round quartz R AR A
1 gravel. With -
i Red- feldspar gravel. {0-151a ¢ 174 24172| |----}--- SN S it Eo
] Clayey [dish Gravel is fine [10.28 . 5
1 Sand brown gratned, Max. hy.15 /?6 50 P (P IS
_ with to  Nery dia. of gravel hy. 25 ™
10 |20.20012.00 gravel Brown dense | 15 Smm,
=3 £nd [of Orfiling B N
] | S UL D S
135 [ TR [ N Y N A (N AN N T O S A N D
W 0 WU O N S
i SN DY S SR U |
18 ] S N SO D S
. ]
{12 [N N N (N N A A [N S I S N N I FPSOU A, . L -
] -




DRILLING LOG

Remarks

Name_of Progct F111 Materials for Reclamation Project . Tye of Drlg __ Rotary
Hole_Mumber No. P26 _ Hewtin ACD -8.90 m. afe _lst to 4th December, 1978
Water Tabe M. Diler KokenBoring (M l.._.. . .
€ - & ;
El & € =] gg E e Standard Penetralion Tast or Core Recavery
el g | & g | o 5 ] = E 1 oog|2 [Blows Per
«| 8|8 ;’;3 ) & 3 _§§ g £ [ 835 |esch toem C(N—ele)
e [ =] B = A~ S & & [R5 fiew !l 1T U
—_— —fe e e — o ——— Sy R R - ...".. nh_.,.é.___..ﬁeza\':ér.;lj'..uu., — i
1 SRR SR S -
2.
3
i Sand is medium to
- coarse grained,
5] YeltowiMedium With some fine
_ . Clayey |ish |to gravel (p = 2 to
£ 114,90} 6.00(6.00 Sand brown! Dense ;3 mm)
7]
s
] Semi-angular to
— round gravel, RN Y AR A A N - -
N Dia. of gravel is .
1| Yellowish generally 2 to 3 [1p.15 ,5% 1}’ BN N RO A S S
brown mn.  Max, dia. is|jp, 4 6192176 —
1 | Clayey |[to Dense [about 5mm, Con-
] Sand Greenfto tains a lot of I A A N
1 with ish |Very lgravel with p of 507 9,
12121.24112. 346,24 Gravel lgrey |dense !3-5mm below 12m [12.15 A /?g/gz C] [ S O =
- 12.234 -
H— - rham e heman LR SR oY -
. End fof Or{lling -1
‘ LEEN R e LRI SN R -
. N ) 4
.“—,. R N, | T S P -
1£ N N ]
il S | S SO N ]
E N e O N N ISR Y O B
20 | )




Name of Proect Fill Materials for Reclamation Projects Tyw of Diling  Rotary

Hele Nomber

No. -f_'._?.._._..

DRILLING LOG

Heyabon  ACD 27,50 m.  Date 9th to 1th December, 1978

Waler TaMde m Doler Koken Boring Coo)

Rematks

g _ - Z £
el = E 2 { §§ §3 o VZSlanqa'rd E?rrwelra‘im Tesl or Core Recovery .
= g | g T w B ‘- E | pg 2 Blws Por
=8| & g E A § :._.,E % E B Eaach 1im AN—Vale)
S| G = = -3 o Y s & & &k s I I L
Frsotoioi000 R T N R A R
1] ‘Gre fragments Do 1 o L
- i Small quantity of | ! | v
2] ; gravel around 2m.| , w0l -13!16 .
; Sand is fine to T P-1TH .
kR i medium grained. 2.45 : i
Clayey | Dense |Semi-angular to i
4] Sand ‘Greent to round gravel with
— with iish Very |diameter of 2 to | 4.15 55117 18|20 ---
412,307 4,8014.70 Gravel .grey |dense |3 mm. 4, 45— .
- _ g?gdy Yellow Dia. of gravel 1s i
i 113.70] 6.20{1.40 L] 5y WomnlHord later oeabore AN
—i13. +2011, | Gravel jhrown|Hard ldia. is about 7mm.| §.1% . |
i 6.39—P—=~3‘ 4.18,20
R—- 8,154 -
- al45,m“ ne31s
- Quartz gravel 6 A
0 with dia, of 2 to
Clayey Dense {3mm. }g;g /P‘; 24}9’
™ Sand Greendto Max, dia.-is ) n
. with iish iVery [about 5mm. A lot il S Il e Fo
—119.30(11,805, 60 Gravel grey !dense [of gravel at 10m. 5 h
12 Jrau lz.lsm/?’“ﬁ Al T AN RN S -
o Gredn-
. Si1ty  fish - [dery [sand is fine 12.28 50/ 5
=120,74113,24{1.44 Sand grey ldense |grained. 13.15, 4 g I Y S L
. 13.24 4
JLN U P AR .- -
End| of Dnilling N
L N I I U [ A N AN (NN S N O N A S N N U
15 | L I D -
s I .
® | S I T O
3 N I T T (R S T O T o O -
o .




Name of Project F111 Materials for Reclamation Project

DRILLING LOG

Type of Drling ~ Rotary

Remarks

e Numter .. No, F-8_ Eevlin ACD -9.46 ___m Dale_ 6th to 7th December, 1978
Waler Table .. m. Diler Koken Boring () ]
d Bl 3 1] E e Pty T G Ry
] § | € g 5 2 g = E | g2 Blows Per
«| 8 | & -E E, 8 % £ § S :?:, 25 13 lfeach Hem
il & A . ~ S| oA BIESE
i [va] & - Lo e 5 & & = !fj:'q ' -’.- .J
- e —_ —. [ — o r l !
: .
A [
2 C iself | .
— 2.15‘ R [ - . CEEa—— PR ... - .-

i 2.45'3_-1_:! Pen’etr‘_ahionr
a ST R B

- Self !

4 Penetration
4] 4,15 :

] 4 an = with Weight )
5| S IS S --
| 1
7 Sticky, uniform, 5‘15‘m1 /30 R
5] High water 6.45
— Marine Dark | Very |content. With
- 17.20(7.80 | 7.80 Clay grey | soft isome fine sand.

— . B.15

] 8. 45 Pty 311|171
9 -

. 10.15

_ ]0'45'P"'5”"- ‘l 511,212
Ll
=- 11.15! 31
E 11,4555
Lz Gravel is semi-

a Grey angular to round
13 ] Clayey |to |[Very |with dia. of ? to

i Sand Red- | loose [3mm. Max, dia.

W with dish | to of gravel is

_¥3.9014.50 -{Grave] brown Loose |about Smm. _
S [ A e R A I N SR IR
!_'1 . R RN RO - i
| SO U U Y S ...
wl o = b L I
| U T | }
& Marine  |Dark T SRR ] XK TS

430.10[20,70(6.20 {~-—1(lay grey |{5oft)

2 —1 S SO IO S S

] — |
22 | A . .

. —— Green -
2 = [Silty ish . S .
32.90,23.5012,80 [ «[Clay grey (Medium i
24 1 5 29 } I . L
] 1 Gravel 1s semi- gg;g = /% 21 /8 T ==
- Clayey angular to round ' N
e Sand  |Green with dia. of ? to N SETEY TRTTY e
] with ish Very |3 nm, Max. dia. |5/?/ 1/0/ -
_135,52126,12 Gravel lgrey ldense lis about Smm. gg?g A2 401 2 S U AU I
7 | T T T 4]

End| of Drilling 3

- -

28 ;




DRILLNG LOG [

HName of Proit! Fil) Materials for Reclamation Projects  Type of Driling ~ Rotary

Hote_Nurmber No, F-9  Eevalion _ ACD -6.50  m.  Date 36tH to 18th December, 1978
Waler Table _____m. Onter KokenBoring ¢ L _ ]
E E € ] | Eg gé Standard Penatralion Tesl or Core Recovery
S D TN ‘ & 4 § ST e i
£ s = - ‘0 B @ = c g la U
2|8 le | & ]|E n 3 ;,5 , 5 £ [ B E Rexh (0o ANVal)
Gla i &8 2 A & Flan o L
- | 77T Greend T sand ds coarse’ | ] DT e Ry
I Sand with 1sh | grained. With S T T O AT ]
7.90i1.40 | 1.40}2:540] Gravel | grey ! shell fragments | ‘1 A
2] x f [ 30- 15 S S N U U SO
7 K S.lgm2313 1848 :
3 LI i . 1
a o B T (S S A
7] % | 5 : 1
= - 4.15 /é%zs 27y et IR i
- < |- 4,35 1
5 xl: SR SRR N A U
. < L 50 1 .
RS X 6.15 AN 1 - e R SRR
) < L 6.31
i b S S B R
) L Sand is fine ; : .
H i grained. With |
- b small quantity | 8151 ’&17 21 /ﬁz
0] = Ye1lowish of fine gravel. | 8.4]
- LI brown Partly, material Zaiiad il it Sl bl
- *: sandy  (to changes to silty 5 2y
w 16.6010.10] 8.70 (¢ [ Si1e _ [Grey |Hard | clay TN 1 1Y 1 N e SN B -
] 10,34 [P .
1] SR B JRTR S R
. Quartz and felds+ 6 ) .
B par gravels. BRI 5 R o N A IR B
Semi-anguiar to J,g;g P-G—.’Tué 26% i -
" round gravels
= | Clayey  [reend with dia. of 2to R Rl S Rebt natdl S
- Sand with| ish | Yery |2 mm. Max. dia.
1 320,77114. 27 Gravel |[greyhard |{s about 5 mm, }2;; Pl 3?/237]/3' Y AN Y G AP
15 S Y R SO B
- End | of Orfilling
th S T IR A
1] S DN DU e
w0 r v v Y tr 1 1 ||| Fe-rep-m-teaaipaeas S
T [ T T T 00 o o I O
2 |
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Summary of Soil Tests



No. SUMMARY OF SOIL TEST
Project Bore Hole E-1
Location of project
Sample no. P-3 P-8 P-9 P-10 P-12
Sample depth 2 a0 iie e Tl16. st 50 annloa st A B i d
Condition of sample XXMHXK | HNKN | KX | MM | KKK | e | omestonne | onammnst | o
Natural water content, % 70.4 | 65.7 66.9| 53.2} 31.50
Specific gravity 2.645 | 2.606 | 2.616| 2.695 | 2.686
Wet density, g/fem? (1.63) |(1.57) | {1.61)[(1.90) | {1.80)
mDrVde“S”VrWCW (0.96) 1(0.95) | {0.96) [(1.24) | {1.37)
Natural void ratio (1.76) {(1.74) | (1.73)(1.17) | (0.96)
Degree of saturation , % (100) | (98) (100) | (100) (88}
o Liquid limit % 77 92 87 55 63
f;% Plastic limit ~ ,% | 28 37 | 3 22 24
§‘= Plasticity index 49 55 56 33 39
Gravel Y% 0 1 0 1 0
o |sand % | 2 NEREEREEE
% Sift , 31 27 22 25 25
: Clay & colloid |, % 67 75 77 62 73
§ Max. diameter, mm 20—0 4.76 | 2.00 | 4.76 | 4.76
g [piam. ateou, 0.0020 [0.0020 | 0.0012|0.0045|0.0017
Diam. at 10% - - - - -
Viiual 501l description Clay C;f;qn‘i‘i"h . Clay (S:} ;;y E% ;1\;5/
Unified soil classification CH CH CH CH CH

Undisturbed

g 5 sample, kg/cm? _ o
c 3 [Remoulded 2
..é @ sample, kg/cn_m. e
o L .
8 EH Sensitivity ratio
558 —
Strain at failure, %
[ . Angle of
w0 internal friction
BO 8 . X
= CEL Cohesion, kg/cm
© o _—
‘= 0.9 |cCondition of
Fo'a drainage L ]
uk Preconsolidation
g 5 pressure, kg/cm?
o'ﬁ Compressioninde
o9 g p ndex
Angle —
w internal friction
© .
24 Cohesion, kg/em?
@ |
N+ ICondition of
Drainage
Remarks:




(o

SUMMARY OF SOIL TEST

Project __..__ Bare Hole E-2
l.ocation of project _
Sample no. P-2 P-5 P-6 p-7 P-10
, 4,00 »|TO.00 «[12.00 » [ 14.00~ [20.00~ X
Sample depth 4,45 110.45 +112.45 11 14.45%(20.45 * 2 » ; A
Condition of sample KHHXK | KUK | XNKAH | oHHHK | KKK | it | ot | et |
Natural water content, % 71.2 69.1 3.3 41.2 | 55.1
Specific gravity 2.660 | 2.607 | 2.681 |2.697 |2.672
Wet density, g/cm’ (1.61)] (1.79) (1.88) (1.80)|(1.74) |
Dry density, g/cm’ (0.94) | (1.06) (1.40)[ {1.27)[{1.12)
Natural void ratio {1.83)) (1.46) (0.92)) (1.12))(1.39)
Degree of saturation , % (100) | (100) (100) (99) | (100)
] Liguid limit , % 70 99 75 62 73
Q - S I S T
g% Plastic limit % | 26 40 27 24 28
= [prasticity index 44 59 | 48 | 38 | 45
e e
Gravel , Y% 0 1 0 o ! 0
» Sand . % 3 11 7 30 1
i
£ [Silt % | 4] 24 23 24 20
| e
J g Clay & colloid , % i 56 64 70 46 79
N : e
2 |Max.diameter.mm | 4,76 | 4.76 | 4.76 | 4.76 | 2.00
5 |Diam. at60% 0.0063 10.0040(0.0022 | 0.023 | 0.0014
Diam. at 10% - - - ~ -
. . Y OrganicSilty | Sandy
Visual soil description Clay Clay_ |Clay C1ay Clay
Unified soil classification CH CH CH CH CH
Undisturbed o
g 5 sample, kg/em?
2 @ Remoulded \
8 sample, kg/cm
§ & T
Q g & |Sensitivity ratio
[} ]
20w Strain at failure,%
, Angle of
0 brt internal friction
iy 8
'5 E. : Cohesion, kg/cm?
1 Q iti
|E88 [congon
1% Preconsolidation
85 pressure, kg/cm?
a‘ig Compression index
Angle
internal friction
Cohesion, kg/cm?
Condition of
4 Drainage
Remarks:




No. SUMMARY OF SOIL TEST

Project Bore Hole F-1
Location of project

P-7 P~8 P-9

Sample no. P-1 p-2 | P-3 | P-4 p-5 | P-6
700+ 4.00 ~| 6.00v] 8.00~] 10.00r| 12.00v|]14.007]16.007 18,00
Sample depth 5 454 | 4.45 5| 6.4541 8.454| 10.450| 12.450 | 14,45~ |16.45 ~ [18.45 "
hsturbed st sl Disturhed Disturhind Disturticd

Qigluthed Distuied Dustuthed

Condition of sample , robenod | —ndbctnshad- | e

Natural water content, % 50.4 | 65.2 63.2 59.0 | 23.9 30.1 42.9 | 63.2 161.9

Specific gravity 2.678 | 2.694 | 2.699| 2.664| 2.632 | 2.704 | 2.664| 2.712 | 2.708
Wet density, g/em? (1.71) | (1.63)} (1.65)](1.70) | (1.85) (1.89)](1.75) | (1.65)] (1.64)
Dry density, g/cm? (1.14) | (0.99)] (1.01){(1.07) | (1.49)| (1.45)|(1.22)| (1.01)| (1.01)
Natural void ratio (1.35) | (1.73)} (1.67)](1.49) | (0.76)| (0.86)|(1.18)| (1.68) (1.67)
Degree of saturation , % (100) | (100} | (100) | (100) | (82) | (95) | (97) | (100)| (100)
o |Liquidlimit % | 69 86 80 - - 53 67 88 83
£ % Plastic limit  ,% | 24 | 28 | 29 | - - | 2a ] 23 30 | 26
Z= [prastiity index 45 58 | 51 | - | - |29 | 44 58 | 57
Gravel , % 5 0 1 3 11 0 0 0 0
|sand % | 20 ] 4 39 68 9 5 3 4
é Silt % | 22 | 15 17 9 4 2] 27 13 9
; Clay & colloid , % | 53 84 78 49 17 70 68 84 87
@ |Max. diameter, mm | 9.52 | 2,00 | 9.52 | 4.76 | 4.76 |4.76 | 4.76 | 4.76 | 4.76
S |piam. at60% 0.013 - . 0.18 | 0.80 |0.0019| - - -
Diam. at 10% - - - - - - = - -

Clayey [Clayey | Silty [Silty

Visual soil description Clay Clay | Clay |"sand” | sand | Clay [Clay Clay | Clay
Unified soil classification CH CH CH (CLY | (SC) CH CH CH CH
Undisturbead

o 5 sample, kg/em?
E b Remoulded )
q_:" ¢ sample, kg/em

§ g‘ v Sensitivity ratio

o @
20w Strain at failure,%
. Angle of
" 0 internal friction
502 ,
"% & Cohesion, kg/cm?
W E C
' 6.2 |Condition of
T drainage
e Preconsolidation
%.5 pressure, kg/em?
8-“".; E Compression index
Angle
- internal friction
E!‘g-,'; Cohesion, kg/cm?
0 = Condition of
Drainage

Remarks:




No. SUMMARY OF SOIL TEST
Project ..._...._. Bore Hole F-
L.ocation of project
Sample no. P-10 P-11 P-12 P-13 P-14 P-15
e T— 20.00+[22.00 »| 24.007 | 26.007 (28.00 7| 30.00; B R A
Sample depth 50491 |65 -08 1| 54 a0n| 32407 |38 46 H| 30 36" "
. Diatnrbin! Disturbetl Disrurted Oisturhed Lhsturbed OrsHirhed Dis lurbyeeed st Dustirln
Cond|t|0n of Sample e i Linchatrias ; et ittt Unehisturbpd Undistarized Lindhsiurhed
[“Notural water content, % | 61.3 | 25.8 | 25.3 | 26.2 | 25.6 | 18.2
Specific gravity 2.717| 2.590 ) 2.623 | 2,621 [2.634 2.689
Wet density, g/icm? (1.60) |(2.02) | (2.01)](1.89)[(1.92) ] (2.06)
Dry density, g/em? (0.99) [{1.61) | (1.60} (1.50}{{1.53) | (1.74)
Natural void ratio (1.74) 1(0.61) | (0.64)| (0.75)((0.72) | (0.55)
Degree of saturation , % (96) | (100} (100) | (92) | (83) (89)
o Liquid limit , % a3 - - - - 45
]
gg Plastic limit % 24 - - - - 20
E"': Plasticity index 57 - - - - 25
Gravel . % 0, 2 ﬂuﬁ" 8 ] b 0 L
@ Sand % 2 79 86 70 77
7 - —
%‘ Silt . % 16 7 1 2 11 10 69
s |Clay & colloid , % 82 12 8 11 9 29
N N
t':ﬁ Max, diameter, mm 2.00 | 4.76 9.52 | 9.52 | 9.52 2.00
S |Diam. at60% 0.0010{ 0.50 | 0.43| 0.29 | 0.22 | 0.027
Diam, at 10% - - 0.060 | 0.077 {0.0033 -
Visual soil description Clay ng%s‘y ng%ﬁy ng%’gy Cégﬁgy (S:”&y
Unified soil classification CH (5C) S (SM) (SM) CL
Undisturbed o
G 5 sample, kg/cm? ~
8 g Remoulded s T —
- o sample, kafom
GG o :
g g % Sensitivity ratio
20w Strain at failure, %
, Angle of 1
0 s intarnal friction
g8 )
_ "g o - Cohesion, kg/cm?
iE E.Q Condition of
- Y w drainaga
& Preconsolidation
gg pressure, ka/cm?
| 8*:'65 Compression index
' Angle
- internal friction
E*{,‘, Cohesion, kg/cm?
Q
B - Condition of
e Drainage
Remarks:




SUMMARY OF SOIL TEST

Project Bare Hole _F-2
Location of project ._ .
| Sample no. p-1 | P2 | P-3 | P-4 | P-5 | P-6 | P-7 | P8 |P9
2.00 ] 4.00 ~] 6.00 »[8.00 » 10,00 1Z.00 » 14,00 = [ T6. 00 T8.00
Semple depth 2.29 4| 4.45 % 6.27 +|8.30 ~[10.294[12.27.4 [14.25 * |16.23~|18.25+
g Dhstaried isturhied Oisturkaes) Oasturhivg Dustarbied Dhsturied Distirbrerl Mistarbigc st
Condition of sample SONNK | KN | UM | ORI | RN | 0K | BRI | NONX, | ik
Natural water content, % 19.3 13.2 19.8 ( 13.6 14.0 6.3 16.2 (| 16.2 | 14,7

Specific gravity 2.634) 2.634 ) 2.626 [ 2.635 |2.644 | 2.690 | 2.677 |2.649 |2.667
Wet density, g/em® (2.05)1(2.10) [{2.10) (2.01) [(2.11) [{2.12) | {2.712){{2.11) (2.1
Dry density, g/cm’ (1.72)1(1.86) [{1.75) J(1.86) |(1.85)[{1.82) | (1.82))(1.82)[(1.85)
Natural void ratio (0.53)1(0.41) }{0.50) [(0.42) |(0.43)[(0.48) | (0.47)|(0.46)|(0.44)
Degree of saturation , % (95) (84) (100) | (86) (86) | {92) (93) | (94) | (86)
o  |Liquid limit % - - - - - - - - 45
o o ——]

EE Plastic limit % - - - - - - - - 16
§ = |Plasticity index - - - - - - - - 29

Gravel , % 4 35 2 16 9 7 ] 2 0

g Sand % 68 44 74 62 69 40 32 39 22

= siit % L4 5 10 4 301 27 30 | 32 | 35

c

© IClay &colloid ,% | 14 16 14 18 19 26 37 27 43

N )

o [Max.diameter, mm | 4.76 | 9.52 | 4.76| 4.76| 4.76 | 9.52 | 4.76 | 9.52 | 4.76

wﬁ Diam. at 60% 0.32 | 1.80 | 0.41| 1.30| 1.30 | 0.13 | 0.041{0.090 |0.025

Diam. at 10% 0.0010| - -~ - - 0.00710 - - -

. . o S11L  Sand L Claye a SiTty [ Silty [Claye
Visual soil description Sand e, Sam Clayey San o e Clogey Sond 2and | and | i34
Unified soil classification (SC} {SC} | (SC) (SCy 1 (sC) | (cL) (CLY | (cL) | CL

Undisturbed "_"
o5 sample, kg/em?

Eg Remoulded
- sample, kg/em?

58 T
Q g % Sensitivity ratio
Dow Strain at fallure, %

, Angle of

) ’dﬁ' internal friction
=0 0
% &~ |Cohesion, kg/em?

'g g_%, Condition of
Fow drainage
= Preconsolidation

@5 pressure, ka/cm?

8_‘?'; g Compression index
Angle

- internal friction
g‘;.‘, Cohesion, kg/cm?

L g
n e Condition of

Drainage
Remarks:




—
No.. SUMMARY OF SOIL TEST
T F-2
Project Bore Hole
Location of project —
. 1
[ Sample no. p-10 | p-11 | P-12 | P-13
|’ 20.00.122.00=124. 00~ 25,00 " m
Sample depth 20,22]22.29%|24.29 *| 25,27 i , i
r’ « f l Disturtied MDistu e Dusturbiael [isturbed Dt hed s torhied {hslutbued st baed st urhid
COndltIOn o1 sample UMM AUMDEOODEI | OGN B M dh¥et Unahistu b Undistuthied Unidfistuthied Hithsirhsed Lottt
“Natural water cortent, % | 16.2 | 18.7 | 18.1 | 18.8 B
""" » e * .
Specific gravity 2.683 2.652( 2.639 | 2.639
Wet density, g/em” (2.13)| (2.15)] (2.10)[ (2.09)
’VDrydensity,‘El/cm3 (1.83)] (1.81)] (1.78)} (1.76)
Natural void ratio (0.46)| (0.46)| (0.48)) (0.50} [
Degree of saturation , % (94) (100) (99) (99)
o Liquid limit , % 48 47 - -
®
?,% Plastic limit ., % 15 17 - -
ﬁ'—'- Plasticity index 33 I 30 - -
Gravel , % 0 1 ’> 1 2
g Sand . % 22 65 67 71
2 [silt Y 16 14 12
c
z Clay & colloid , % 41 18 18 15
N
‘2 Max. diameter, mm | 4 74 k 4.76 4.76 4.76 T
S [Diam. st60% 0.06, 0.21 | 0.17 | 0.34 {
Diam. at 10% - - - -
o X . CTayéy [Clayey| SiTty | Silty
Visual soil description $ilt Silt | Sand | Sand
Unified soil classification CL ¢ (SC) [SC) -—1
Undisturbed
° 5 sample, kg/em?
2w Remouldad =
= @ sample, kp/em?
& a T )
"é g 9 Sensitivity ratio
58¢ - . N
: Strain at failure,%
L . Angle of
1| o @ % internal friction
nd g
g '.'.E\. ‘; Cohesion, kg/cm?
] ‘E 0.2 |cCondition of
C 0 drainage
! %: Preconsolidation
§'9 pressure, kg/ecm?
U'% E [Compression index
Angle
- internat friction
; EE; Cohesion, kg/em?
W& ICondition of
Drainage
; Remarks:




No,

SUMMARY OF SOIL TEST

F-3
Project Bore Hole
Location of project
Sample no. p-1 | P-2 | P-3 | P-4 | P-5 | p-6 ]
2,00 w1400 ~[ 6.00n{ B.UD[T0.00 w[TT.00m m m B
Sample depth 2.45414.30 | 6.274| 8.35 4[10.31 &|11.45" " u :
P Dinturhod Dinturbad Inrincnd Dasleirtct Disturad Oisturbied Dratischac Gieturbad Disturber
Condition of sarple UHBROGRK | MM | UMMOXMK | COMMMHN | VMMM | XK | undutubed | Underuied | Undeinmeg
Natural water content, % 16.4 15.1] 131.3| 13.6| 22.0 21.3
Specific gravity 2.640 | 2.624| 2.624| 2.642 | 2.702 | 2.661
Wet density, g/cm’ (2.03) | (2.13)](2.20) |(2.15) (1.97) |(2.06)
Dry density, g/em’ (1.74) [ (1.85)](1.98) [(1.89) (1.61) [ (1.70)
Natural void ratio (0.51) | {0.42)}(0.33)[(0.40) {(0.67) | (0.57)
Degree of saturation , % (84) (35) | (91) | (91) | (88) [{100)
@ |Liquid limit % - - - - 58 57
é%’ Plastic limit % | - - - - | 22 20
E = Plasticity index - - - - 36 37
Gravel % ] 8 15 1 0 0
“ Sand . % 68 69 60 46 14
% St % 13 4 6 2?2 51 48
: Clay & colloid , % 18 19 19 3 4 38
L]
'2 Max. diameter, mm 4,76 | 4.76 | 4.76 | 4.76 | 4.76 4,76
E Diam. at 60% 0.25| 0.75 | 1.18 | 0,15 [0.015 |0.024
Diam. at 10% - - . - - -
. . Y TTayey Clayey S (5] STty [ 53T%
Visual soil description Sanﬁ y witzwgmvel whmm w:cm;ri?ewl C]ayy C]ayy
Unified soil classification (SC) (SC) | (SC) | (CL) CH CH
Undisturbed
° E sample, kg/om? B
E¥  [Hemoulded .
Hor g sample, kgfcm
é gg Sensitivity ratio
o
S6e Strain at failure,%
. Angle of
v intarnal friction
e e )
" E. Cohesion, kg/em?
o
E 8 ,§ Cong'i.;iﬁ‘n.mof
: Preconsolidation
5 pressure, kg/cm?
L N
3 E Compression index ]
Angle
- intarnst friction e
g‘i Cohesion, kg/em?
= Condition of
Drainage —

Ramarks:




rNo. ' SUMMARY OF SOIL. TEST

Project . ... .. - Bore Hole F-4
Location of progprt e

Sample no. P-1 p-2 | P-3 | P-4 | P-5 | P-6 | P-7 | P-8 | P-9
Smpedn [ T 200 O0 600 00000 1122007 {14700 | 5,007
| 0last] o 26+ 6.5 | 8.32°110.37°12.29 | 14:29' {15.25 |
Condition of sample | i | ki | monoc | ook | nookode | X | ok | xookiox: | onsie
FNatura-r'v_vdtercomem % | 17.0] 17.2| 2.9 22.2 ] 18.4] 16.4] 15.6 15.64 12.4 |
Specif-l_f.;?rawty u_w“%ﬁ .‘%‘L6i¥8 2.634 2 626 _2.631 _2_5529 2__@29_2_§_2§ 2.632 2636
Wet density, glen® (2.15)](1.99) [(2.19) |(2.03) | (2.07) [(2.07) }(2.12) | (2.12) ] (2.13)
[ Dry density, gren® (1.84)| (1.70) [(1.90) |(1.66) | (1. 75)T(1.78) (1.83) | (1.83}[(1.90)
Natural void ratio (0.44)! (0.55) |(0.39) (o,sg)m(o 50) (0.48) |(0.43) | (0.44)](0.39))

Degree of sawration , % | (100) | (82) (88) | (100) | (96) | (90) | (95) | (94) | (84)

S B A N St B Bt L e
o Liquid limit % - b - - i - - - - -
] o Py PP LPEE PR ,k‘h S B T JEUIN S PRSP PETRR SIS SPPP FY S — -
D4 |Plastic limit , % - oA - - - - - - -
LE - SO AU S PV S I
H b oam
g~ Plasnmty mdex - l - - - - - - - -
Gravel % |3 0 0 | 0 1 0 I A R
@ fFend % | 56 J 78 69 | 72 76 |71 77 75 | 50
é‘ silt % 3 8 5 10 5 7 5 ] 3
o |Clay &colicid ,% | 10 | 14 16 18 18 16 17 17 15
g . SN N LI S A 0L
n  |Max.diameter.mm | 9,57 | 4. 76 - 9.520 4.76 | 4.76 | 4.76 | 4.76| 4.76 | 9.52
5 [Diam. at 60% 1.50 | 0.38 { 0.50| 0.18] 0.42 | 0.38 | 0.39( 0.88 | 1.50
Diam. at 10% 0.0080 |- - - - - - - 10.0010
: : - " [tlayeySand | STTTy  [Clayey Sand|TTayey [Clayey Sand) CTayey |€Tayey Cuyey Sand |Clayey San
Visual soil description with gravel | Sand L;im_qgrﬁqul Sand  |withgraet | Sand _ [Sand _ |with gravel jwith graves

' Unified soil classification (75C) ”(SC) (_SC) (5C) (SC) (SC) {SC) (SC) (SC)

Undisturbed - T
‘ E 5 sarnple, kg/cm?
cE2 Remauided ‘2 - T
= @ sampie, kg/em
€5 — — SPE WP —— _—
9 £ & [Sensitivity ratio
598 -
R Strain at fatlure,%
T ~ | Angle of - A -
- ow internal friction
ap gl )
X g. Cohesion, kg/em?
c .
E 8 9 (Condition of 1
. Cw drainage
1 %-c Preconsalidation
g'gg pressure, kg/cm?
R 0 ioni
{Lo3 & (Compressionindex
Angle
- internal friction
b .
% Cohesion, kg/cm?
Q .
e Cendition of
Drainage
Remarks:




No. - SUMMARY OF SOIL TEST
I - i e - —
Project . ... Bore Hole F-5
Location of project . _ e e e
Sample no. | P-1 p-2 P-3 P-4 P-5 TP-6 p-7 ]
5 T_d N “{h"“”" A 00 00 I A 1D SO0 O] w| 0,00 X 8.00 10.00-{1T.00w T ”
ample dep 2.45+14.31 | 5,39*] 6,45~} 8,32 *|10,29"|11.25" "
- [SIEE T [nsturtuen st o Disturtsad Disitasrbiend Drstuthbed {hstrtund Dostutboed Chetrbioed
Condition of sample XRMMK | MMNNN | Xk | oeoekod | ot | e | viemosen | oot | woeson
Natura! watermntem % 14.4 ?0 8 12.1 18,9 14.7 4.2y 12.2
SDBC”'C grawtv 2 616 2 620 2.628) 2.626| 2.626 2.624| 2.630
WEldEﬂS!tY gffm (2.00) (2 12) (2 10) (2.700) (2.13) [(2.18) (2.13)
Drydensnv g.fcm (1.75) [ (1. 91) (1.87){(1.68) |(1.86) | (1.91)(1.90)
—— B e PR Y A —— VI.
Natural void ratio (O 50) | (0. 37) (0.40) (0.56) (0.41) | {0.37)!{0.39)
Degree of saturation , % (76) (76) | (80) | (88) | (93) (99) 1 (83)
o Liquid I1m|t , % ‘ - - - - - - -
m m - - — | — N K
2= Plastic I:mrt % - - - - - - -
BE fo— o :
E - Plastimty lndex - - - - - -~ -
b e e S Y O SO SN S
Gravel . % 9 27 18 1 14 2 19
@ Sand , % 68 57 56 67 65 77 61
7 R - A
= Silt L% 6 3 1 14 4 5 3
z Clay & colioid , % 17 13 15 18 17 16 17
2 I B -
@ |Max. diameter, mm 9. 52 9.52 1 9.62 | 4.76 | 9.52 | 4.76 | 9.52
g Oiam, at 60% 0.56 1.20 | 0.95 0.27 0.90 0.42 1.00
Diam. at 10% - - 0.0013)0.0010 - - .-
—_Visual soil des-cription o Cigyey Sard Clayey Sond Clgyey Sand [ C1 ﬂy'eV -C.lqyey Sad Clqyey Sand Clc_lycy Sard
| With _Gravel [With_Gravet |With Gravel rSﬁa_nﬁcj_ With_Grove| | With Grave! |With Gravel
Unified soil classification (SC) (SCY | (sC) | (SC) | (sC) (SC) | (sC)
T Undisturbed T -
5§ sample, kg/cm’
g'a Remoulded
o 0w emoulce 2
e @ sample, kg/em
S o T )
Q g % .Sensmwty ratio
S 0% IStrain at failure,%
, Angle of
w % internal friction
gL e .
"¢ E. - Cohesion, kg/cm?
E g .2 | Condition of
0w drainage
u Preconsolidation
@5 pressure, kg/cm?
8;@ g Compression index
Angle
- internal friction
gt;,' Cohesion, kg/em?
L g
N Condition of
Drainage
Remarks:




-

No. SUMMARY OF SOIL TEST
Project Bore Hole F-6
Location of project ..
' [
| Sample no. P-1 p-2 P-3 p-4 P-5 P-6
! c.Q0 »14.00 ~1 6.00~1 8,00 10.00 ~11Z.00m o m
Semple depth 2.45 504,45 & 6.45%] 8.45+[10.41 ~|12.34+ Mo
. L Msturbe! Distnrhen Disturhe Distyrhad Disuargyed Disturhed Dishurheel I2sturbiind Distuched
Cond|t|0n of Sample KUK HMX MO Xet UK ROEO | OOX XN DoX0M0H KN Unchstutbe! Undisiutimd Uniisturtid
Natural water content, % 17.8 17.6 6.2 17.6 15.6 12.3
Specific gravity 2.634 2.638) 2.632) 2,649 | 2.653 2.639
|| Wet density, g/cm* (2.12) | (2.06)[(2.12)|(2.14) [(2.08) {{2.07)
| Dry density, y/em* (1.80) | (1.75)(1.82)1(1.82) |(1.80) |(1.84)
Natural void ratio (0.46) | (0.51)1(0.44) ((0.46) 1(0.47) [(0.43)
Degree of saturation , % (100) (92) {(96) [(100) (87} (75)
o Liguid limit , % - - - - - -
[T - i - ==
2+ |Plastic limit , % - - - - - -
g = A S _ —_
a4~  |Plasticity index - - - - - -
Gravel Y% a 2 11 6 11 2¢
“ Sand , % | 77 74 72 66 69 62
7 L ) I
-§ Sitt Y% 5 I 8 2 | 5
o [|Clay & colloid , % 16 18 15 20 18 1
N ]
t;n Max, diameter, mm | 4.76 | 4.76 9.52 | 9,62 | 4.76 | 9,52
g Diam. at 60% 0.41 1 0.37 | 0.53 ] 0.34 | 0.70 | 1.15
Diam. at 10% - - - - - 0.0028
v : T CTayey [CTayey [Clayey Sar Sand|Ciayey Sand Clayey S
VISu—a| soil descrlptlo_rl - anjé Y S an%jl Y w,?;{ ‘;Vm‘é?‘ &i’?ﬂr@ ;tﬁygrgr‘:gf v:%eéﬁdr L
Unified soil classification (SC) (SC) (SC) (SC) (SC) (SC)
Undisturbed ‘ -
v § sample, ko/cm?
8 a Remoulded X
qé' ¢ sampte, kg/om
é 8*6'; Sensitivity ratic
o a I —
S0« Strain at fajlure,%
T - Angle ot ]
- hon internal friction
apQ
E g. ¥ | Cohesion, ka/cm?
c
E 6 .2 ! Condition of
] drainage
% Preconsolidation
2‘5 pressure, kg/em?
8§ E Compression index
Angle
- internal friction
E’t‘, Cohesion, kg/cm?
@
+ Condition of
Drainage
Remarks:




No. - SUMMARY OF SGIL TEST

o7 T
Project Bore Hole
Location of project —
Sample no. _ P-1 p-2 P-3 P-4 P-5 P-6 p-7
Sample deoth 2. 004,00 m 6.00 »} &.00+10.00 o 12,00« [ 13.00 1 "
ample dep , 2.457) 4,455 6.39 ~| 8.457|10,34+[12.28~} 13.24
1 Disturhad Dusturbed Disturbed Disturbied Disturbed Disturhipd Disturbedl [ustisrherl Disturhed
Condition of sample DoXKAN | KKK | RRKKA | HAGHMK | UXMHNK | KKKKH | NNNHHN | Unbsrid | Urcstaanes
Natural water cantent, % 20,1 13.1 21.5 16.5] 16.4] 14.8| 4.6
Specific gravity 2.623| 2.625] 2.664 2.627| 2.632| 2.646 | 2.636
Wet density, g/cm* (1.98){2.05) |(2.00) (2.02);(2.05) [(2.09) [(2.19)
Dry density, g/cm? (1.65) {(1.81) |(1.65) | (1.73)|(1.76)1(1.82) [(1.91)
Natural void ratio {0.59) |(0.45) [{0.68) (0.52)1(0.49) 1(0.45) |(0.38)
Degree of saturation , % (89) (77) (88) (84) (87) (86) (100)
o Liguid limit % - - - - - - -
D - -
o £  |Plastic limit % - - - - - - -
2 E
&~ |Plasticity index - - - - - - -
Gravel . % 2 23 2 4 28 1 0
0 Sand . % 73 b5 57 74 h8 30 39
b _
= |sit % |9 6 12 6 4 24 28
c I
E Clay & colloid ,% | 16 16 29 16 10 45 33
@ |Max. diameter, mm | 4,76 9.52 1476 | 4.76 | 9.52 | 4.76 | 4.76
g Diam. at 60%. 0.25 | 0.89 | 0.24 | 0.481{ 1.30 [0.020 [0.068
r___ —_
Diam. at 10% 0.001410.0010 - - 0.0047 - -
) : — Clayey Sand| Clayey Sang Clayey Sand| ClayeySand|ClayeySand| 511ty | S1TT ]
Visual soil descrlptlon wi:ilwyegmval wit?)y;?qu!m wﬂli%rwgl wfgwyzzavel u.flic@lhygmigld Sandy Sandy
Unified soil classification (SCy | (SC) | (SC) | (SC) (s€) | (CL) (CL)
Undisturbed '
a S sample, kg/em?
2 2 Remoulded 5 -
i...g ® sample, kg/cm
8 %; Sensitivity ratio
560 —
©* IStrain at failure, %
. Angle of f
— 8 E ngiztgrnal friction ' ]
'5 E.: Cohesion, kg/em?
o
~ 8 'g Cong:fta‘i?wr:aggf
% Preconsolidation
g.g pressure, kg/em? ]
3 E_E ompression index : ‘
Angle
- internal friction
E*g Cohesion, kg/cm?
N ICondition of
Drainage —
Remarks: I




No. SUMMARY OF SOIL TEST
Project Bore Hole F-8
L.ocation of project -
Sample no, P-1 p-2 P-3 P-4 P-5 P-6 p-7 p-8
] 2.00~] 4.00 »|6.00 n18.00 110,00 »{11.00» 24,007 125.00 m
Sample depth 2.45%| 4.45 %] 6.45 *|8.45 *[10.45 *|11.45™|24.35" [26.12"
. Disturhied Dhisiurbed Desturbed Diswrtrerl Distuelsed Crsnarbett Oistarhadl Dislurhed Dasturlyeel
Condition of sample HORKBUN | DUKM | HIOUR | KNS | UM | OONNX | MMM | OOEHIEK | undstatun
Natural water content, % 81.7 B1.7 | 68.8 17.6 18.3 16.4 | 12.0 12.3
Specific gravity 2.6891 2.698 | 2.705 2.657| 2.646 | 2.642 [2.629 2.630
Wet density, g/cm’ (1.56) {1.59) { {1.60)[(2.10}) {(2.02) [(2.07) (2.11)4(2.11)
Dry density, g/cm® (0.86) 1{0.88) { (0.95Y(1.79Y{T1.71) [(1.78) 1(1.88){(1.88)
Natural void ratio (2.13) |{2.10) | (1.85){(0.49)((0.55) [(0.49) |(0.40)|{0.40}
Degree of saturation , % (100) | (100) | (100} (96) | (88) | (89) (80) | (81)
o Liquid limit . a8 a0 86 - - - - -
= . z
*%% Plastic limit , % 2g 27 27 - - - - -
E: Plasticity index 69 63 59 - - - - -
S e .
Gravel % 0 0 { ] 7 6 16 42 29
@ Eand . % ] 1 4 60 b2 58 39 52
%]
5 [sit % | 20 22 24 6 6 5 7 7
c
: Clay & colloid , % 79 77 71 27 26 21 12 12
N 5 :
2 Max. diameter, mm 2.00 2.00 9.52 | 4.76 9.52 9.52 9752 9.5?2
S |piem. a1 60% 0.0018| - [0.0020 | 0.71 | 0.63 | 0.92] 2.10 ) 1.50
Diam. at 10% - - - - - - 0.0037{0.0015
. . L Clayey Sand [Clayey Sand 1Clayey Sand [Clayey Sard [Clayey Sand
Visual soil description Clay | Clay CT8Y [win Gmyel [With Gravel |With Gravel [with Grarel IWith Gravel
Unified soil classification CH CH CH (SC) (SC) (SC) (GC) (SC)
Undisturbed
o 5 sample, kg/em?
8 ] Remouldect
i.é § sample, kg/cm?
oo S .
+ | Sensitivity rat
§§§ ivity ratio N
Strain at failure,%
R Angle of
. b internal triction
b2 .
% Cohesion, kg/cm?
sgc
1= 8 .2 [Condition of
0 drainage
_ % Preconsolidation
' 9-5 pressure, kg/cm?
5_@:‘3 g Compression index
Angle
- internal friction
E‘J,’ Cohesion, kg/em?
D
? = Condition of
i Drainage




No. SUMMARY OF SOIL TEST
Project . ___ Bore Hole F_Q
Location of project - .
Sample no. P-1 p-2 P-3 P-4 p-5 P-6 p-7
T o 2. Ul !'['- UJ b. U0 8 U [T, UU | n_OU m —|—4. UU"‘ " "
Sample depth 2.43"4.35 %| 6.31%| 8.41~(10.34 4[12,33 ~|14.27%
. C dltion Of P f [l Ehntrtid Distuirtse Dintuthien Dinturhc Dhsturbed Distorlard T tuswiwen Distentyed
on mpie Wpdserom | opaotdox | edexoen | uodndpent | uxossdmex | seeseedt | Moomots | undsieses | Unsaon
Natural water content, % 19.01 21.6 19.8| 21.6 13.6 13.7 14.4
Specific gravity 2.631| 2.644 | 2.630} 2.647| 2.610 | 2.629 |2.626
I X ; ’ T
Wet density, g/cny (2.02) 1(1.98) | (2.10)[ (1.97) |(2.13) |(2.15} 1(2.13)
Dry density, g/ern’ P(1.70) [(1.63) | (1.75);(1.62))(1.88) |(1.89) |(1.86) |
Natural void ratio (0.55) {(0.62) | {0.50)|(0.63){{0.39) |(0.39) }(0.41)
Degree of saturation |, % (9]2_“__(92) _(]00) (90) | (91) (92) (92)
> Liguid limit , % 51 53 48 49 - - -
T e e B e e ]
o & |Plastic limit L% 19 17 21 14 - - -
§ £ + ~ _ ) - _i - -
« = |Plasticity index 32 36 27 35 - - -
SRS AR R ‘ -
Gravel % 5 D 0 0 2 6 4
‘e_g 551'4“1_ o __% ?6 l 20 33 37 ) 12 75
§ oS w2 138 | 40| % | 8 6 | 5
s [Clay &colloid , % 35 | 42 27 27 25 16 16
I S S SN S
2 |Max.diameter,mm |\ 4 76| 4.76| 2.00] 4.76| 4.76] 9.52| 4.76
= A — SN LIRS AL | )
& [piam. at 60% 0.077| 0.035 | 0.063| 0.063| 0.49| 0.70| 0.65
Diam. at 10% - - - - - {0.0017 | 0.0017
NI o Sandy Sandy | Sandy i Sandy |Clayey Snd(Cloyey Sand |Clayey Sand
isual soil description Silt ISilt Silt | Silt  lwih Graw Wi!thra:e! Wi?heGravel
Unified soil ¢lassification CH CH cL CL (SC) (SC) (SC)
Undisturbed
o 5 sample, kafem?
8 g Remoulded s
= o sample, kg/cm
5 & N ) I~ ]
Q g "é Sensitivity ratio
= ©* (Strain at failure, % |
o " | Angle of
w v tnternal friction
B2 8 )
'g E. c Cohesion, kg/em?
E 8 g Congirgi?\r;g;’ f
% Preconsolidation
2.‘9-' pressure, kg/cm?
8% g Compression index
Angle
- internal friction
E‘,},‘ Cohesion, kg/cm?
@
D+ Icondition of
Drainage
Remarks:




THE STUDY OF FILL MATERIALS

GEQLOGIC CROSS SECTIONS

OF OUTER SHOAL

SCGALE Vi1/7400
H:1 /710000

REGEND

PN UPPER MARINE CLAY

e UPPER MARINE CLAY WITH ORGANIC
| OR SANOY MATERIALS.

—— LOWER MARINE CLAY

OLD ALLUVIUM.
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