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1. SURVEYTNG

1.1 Purpose .
The purpose of surveylng and investigation is to acquire fundamental

1nformat10n requlred for 1mprovement plan of Makassar Sh]pyard

1.2 'Items to be Surveyed .
(1} Control point surveying and traversing
(2) Topographic sufveying |
. (cross~leveliﬁg)
(3) Planimetric survéying_

{(4) Sounding’

1.3 Surveying Instruments Used

o _ Manufactured by | Model
(1) Theodolite | . Sokkisha ' TM-20D
(é) Auto-level : . oo B-1
{3) Distance meter Tdﬁcoﬁ DM-C1
(4)‘Eéhd sounder _ KQijyo Denki

(5) Kit for plane tabling
(6) Tape, staff, pole, ete..

1.4 Method of Surveying

1.4.1 Control P01nt Surveying

Fig. 1 shows the t0pography ‘of the prOjeCt area which is based on
the result of a t0pograph1c survey and sounding. .
The elevations in Fig. 2 are calculated on the ba31s of’ the data
of the Ujﬁug fandang Port Offlce, on condifion that the chart level
i5 + 0,00m. o | | |
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The shlpyard constructlon site was: reclalmed about 18 years ago

It is mostly flat 1.0m - 2. Sm”above the sea level

A part of the revetment in the northeastern blte is broken down,

and as - a result of the outflow of sand and earth, the northeastern:
-gite is a -low dnd swampy zone. o ' ' . .
Sea area around the shlpyard is shallow over a long dlsrance from the
qhore Sea route was dredged at a depth of minus 4 meters, thereby :
fac1lltat1ng the arrlval and departure ‘of vessels However, further
dredging w1ll be requlred for vessels to be constructed at the Shlp—
vard in the future, because of narrow course .and 1nsuff1c1ent depth

of water.




Observatlon _ _ _
Table 1 presents ‘the results obtalned by 1eve11ng from A & B routes
between establlshed bench marks (B, M—l) An error is proportlonally
allotted by ‘the distance between B.M (UP- 03) and B, M- 1, and as a

_result, the error of closure is 4mm. (see Fig. 16) -

Table 1. Observed error of_beﬁch mark -

Bench mark Length _Differenee in_dietence _Efrorqu closure ’
of both ways betweee

bench marks

B.M _ _
U?—O3_ : - ' . . _
No. 1. 0.9 Km ' 2mm - "
NQ'.‘-'Z 0.9 | 7 - “ -
No. 3 0.9 2 -
Bl 1.3 A o 4m
Total 4.0 B.M-1 ELV= 2, 520m

1.4.2 lraver81ng
'A driver plle is establlshed by seleetlng a clear point within the
-proposcd site. '

After a Lraverse p01nt is establlshed the treee and plants are cut
down to secure the v151b111ty of piles. (See Flg. 15) '

Observatlon :
-The drlver plle 1s establlshed at the desired place, and observatlon
is made in eaeh peint,

Observatlon of angle and dlstance measurement is made by u51ng a
dlstance meter and theodollte. _

As for the observed results, calculation'is'made bj'using an angle
measurement and -a value measured by the distance meter. 'As for the
coordLnate value, calculation- 1s made without employiig the angle

' meaeurement and the measured value of distance.-
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- Table 2.f“0bserved error of driver net

Point _ ._ Yrror of olosute .Ratio of cloeure
T-1 0.114 1/16,700 -
-2 - 0.045 ©1/33,000
A-l 0.058 1/ 8,000

B-1 - 0.062 o 1/ 5,300
1 ©o.i0 | 1/ 8,700

1.4.3 Topographle Surveying (cross 1eve11ng) _
After establlshlng p01nte for CTOSS~ 1eve11ng on a revetment at 1ntervals
of 25m prior to surveylng, and cuttlng the rtrees and plants 1n the per-
pendicular to the revetment, elevatlon of topographlc varlatmon p01nt is

observed with an auto~-lewvel.

1.4, 4 Planlmetrlc Surveylng

Planlmetrlc surveylng is conducted in the pro;ected site (about 14 ha. ).
The topographlc plane of the site is drawn to a scale of 1: 500 and- the

Lopographlc plane of a harbor and sea is drawn to a scale of l 1, OOO

1, 4 5 Soundlng

To 1nvest1gate the condltlon of the seabed and topography w1th1n the
proposed site, the following survey is made:

Soundlng is performed using an echo sounder in Lhe harbor and a rdnge of
1600m along the revetment and 600m at sea. P01nts of ZOOm, £00m and 600m

are measured applylng a method of 1ntersecL10u and resectln and using a

'tape (for marine survey) at 200 meters dlstance from the revetment and

within the harbor.

1.5 Observing Tidé Level (see Fig. 3)

oSettlng up a staff gauge at “the revetment of P. T 1K Shlpyard, a visual

observatlon of tlde level is regularly made, and the observed results are

repreeented as a tide curve. Since the observatlon and record of tide

" level are made during 'a short pertod, a statistical ana1y51s is not made,
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9. INFRASTRUGTURE

L. Road _ _ _

 Fig. S shows the road network in the suburbs of UJung Pandang clty.
Random - asphalt pav1ng road aceounts for about 804 ‘of the city, and
Vthe remalnlng 20% is gravel road. - _

ffhere is only Gowa- Jaya Road (about ZOkm 1n 1ength) leadlng from

"the Hasanuddln Alrport to ‘the city, and the trafflc 31tuat10n of
the erlstlng road 1s very ‘bad; For further development of South

.Selebesu, the government of Indonesla plans to widen the Gowa-—-E :

: Jaya Road and construct a bypass, of whlch the work will: commente

on 1981._ The Tallo River Brldge is ‘under construction with a

target date of December, 1980 for completion.

2. Waterworks- _ B :

‘Water supply capac1ty to, the 01ty is 500 lit. /sec ‘A 50 ‘mmg pipe.

is used for supplylng water to the shlpyard where water coneumptlon

is currently only 10 tons per day. o

A plan is underway to raise the water supply capacity. In”the near.
future, 350 mmd plpe w1ll be 1nsta11ed at a main llne located 500
meters away from the shlpyard As a result the water supply capac1ty
w111 incréase to 1, 500 lit./sec. (See Flg 6. ] _
Therefore,.the Supply of the water requlred after the shlpyard expan—

sion will be. pOSSLble

3. Electrlc Power _

Electrlc power for UJung Pandang city is prlmarlly supplled by a
thermoelectrlc power statlon (equ1pped w1th two unlts of 12 ,500 KW
steam turblne) along the Tallo Rlver : Addltlon of " 720 KW generated
by a dlesel englne and 9 250 KW generated by a Bontoard d1ese1 englne
amounts more than 40 000 KW, of whlch about 104 is an actual amount
of electric power consumed. Thus, it is understood that Lhe city is

sufficiently capable of supplylng electrlc,power, {see Fig. 7.)



3. SOIL INVESTIGATION

3. l'HMethodsb'
311 Bmhm

'Borlng survey is conducted by use’ of two borlng machines of haud~
-feed type. (Bell 2y
Diameter of borlng hole is 66 to. 86mmd at the places where the
'standard penetratlon test is- performed, and 86 to. ll6mmd dt
the places. where the thjnuwalled sampllng is: performed.

- To: protect a wall for borlng-hole, a c351ng p1pe 1s used to

a depth of 6 to 8m below the’surﬁace of.the‘ground that the
wall for borlng hole is able'to'stand ltself A slurry is.
‘used to 4 depth of more thanth,below the surface of the
ground The borlng suvey 1s_conducted untll the bedrock is
conflrmed to a depth of more than Sm. A marine suxvey 1s .
conducted on a scaffold1ng, the dlmen81ons of ‘which are Sm x 6m
in w1dth and about 4m i helght ' The. locatlon of borlng polnts

s shown on F1g 17.. ' '
3. 1 2 Standard Penetratlon Test (SPT)

For the purpose of extractlng samples of 5011 and” study1ng a

relative strength of soil, the SPT is conducted at all borlng

places at iutervals of lm. The SPT is not performed to a depth

that a dlsturbed sample is extracted _ A test method shall conform
'to the s!andards given 1in JLS A—l2l9 The number of blows (N value)
Jis measured to penetrate a sampler for the SPT to 30cm deep layer‘

by dropplng a knocklng hammer welghlng 63. 5 kg from a helght of
b75cm | The sampler is penetrated to a depth of more than 30cm solely:
.by the knOcklng hammer s own welght because the clayey 5011 of the

survey gite 1s poor. In' this case, the N value is recorded as zero.
.'A part of samples obtalned by the SPT is used for phys1cal test,'and

the remalnlngs are put lnto a sample bottle and stored in the 51te.

3.1, 3 Undlsturbed Sampllng

A thln—walled sampllng is’ conducted to extract an undisturbed sample _
‘Wthh is used as: speclmen for dynamlc testlng A thin= walled sampler

of’ flxed plston type,'and stalnless sampling. tube havlng an. ID of 7 Smm

and a wall thlckness of 1. Smm are used.




3 l 4 Swedish Soundlng (55) .
_gﬁ ‘ Swedish soundlng is performed for the purpose of. determlning a relatlve
é‘ o strength of soil and a depth of bedrock to facllitate the boring survey. -
The telattonshlp between load and the amount of penetratlon is determlned
‘zb} using a testlng machine as shown in Fig, 8 and applylng a 10ad of ‘5" to
100kg . When the penetratlon to 100kg load stops, ‘the relatlon between a
half rotatlon of handle and the amount of penetration’ is determlned by
rotatlng a handle of eoundlng A half: rotatlon reaches 700 to 800 times:
" when convertlng data of this relatlon between them- to the amOunt of pene~
tration per lm, -thé S5 is Judged to be impossible and the test is comf:

pleted.

"3.1.5 F1cld Permlab111tv Test (““1)

- Water needs to be treated in conJunctlon w1th an excavatlon work because
about 7m-deep excavation must be done to construct a dock. For water treat*
ment plannlng,'lt is necessary ‘to determlne the CoefflLlent of permlablllty
in the upper sandy iayer, and the TPT is conducted at two places where a |
dock will be bnilt.: The test is done in accordance with recovery me thod

by 31ngle well and by utlllzlng a boring hole.

(L) Recovery method by 51ngle well is applied by prov1d1ng a pumptng well

as ehown in Fig. 9.

/// Pump
- Fig. 9 -

Strainer‘_//le’- Ll - S

NI N

boring'tbe test the operatlon of pumlng up contlnues for a glven time
and etops Tlme(t) and the amount of water 1eve1 decreased(s) after
the operatlon of pnmlng up starts, and time(t') and the amount of
recovery(s) aEter ‘the operation of pumplng up - etops,_are measured

and then the coefflclent of permlablllty is given:by the follow1ng
equation:

T (k x D) 2. 300p/4us ® loglot/t




Amount_of watgr
level decreass

(2)

oy o T TTT T

[=9)

where, T = coefficient of permiable amount, cm/sec d
kK = coeff1crent of permlablllty, cm2/sec
b = length of" permlablllty, cm

Qp = amount of pumping-up, cm3/sec

FPT utlllzlng the boring hole is conducted by borlng to a pre4'

determined depth and 1nsert1ng a c351ng 1nt0 the borlng hole

The operation’ of pumplng up stops after the water level in a

'hole 1owers to So by pumplng—up After the gperation of pumplng—
up stops, tlme(t) and’ the .amount of water level recovery(St) are

'measured, and then the coefflclent of permiability is glven by

¢=2r0

1

the follow1ng equatlon

k= 2.30 ro/4t x log 10 (So/St)

where, ro = diameter of borlng hole, em - o
. ' Croundwater lgvel--
t = time, sec ‘ . '

e

So ='amount of 1n1tlal water 1evel . - |8k

decreased cm

. iq

‘ . So'.
.§t = amount of water level decreased )

after the tlme(t) elapses, cm

i

S
A'mean value of coeff1c1ent of permlablllty for a sandy soil
can be obtalned by (l) the recovery method by 51ngle well,

In the field permlablllty test employlng Lhe borlng hole, the

: coeff1c1ent aof’ permlablllty around the borlng hole can be glVEﬂ



Fig. 8 Sounding

(a)-Swédish:Sounding machine
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3.1.7 Leboratory'Sdil Tests
(1) Phy51cal Test

' The physical. test is conducted on the items as - summarlzed in

Table 3 1in ‘accordance with the standards spec1f1ed ‘under JIS.

Table 3. Laboratory soil tests

Ttems . Method of test - ' -L To be tested o
Specific gravity'test‘ . -jIS—A:lZOQ. : for'representative:sempling.
Natural water content - test. -1203_ | for all sampllngs i
Sleve analy81s _ _ o -~1.204 for'repreeentatlvefsampliﬁg
Liquid limit test _ . =1205 for representatlve sampling
Plastic:limit test 1206 for'representetive*eampiing 

(2 Unit Welght Test _
The test is conducted in accordance w1th method of trlmmlng

'(3) 'Unconflned Compre551on Test

The test is made in accordance with the method as summarlzed in

Table &,
“Table 4. Unconfined compreSsion.test_
Method of test S JI5-A-1216
"Kind of tESting'machine used | - .machlne belng capable of controllng
_ :_ o a straln
Configuration and dimensions . cylindric shape, 5. Ocmd x 12.5cm(H)
of specimcn : _
Repeated semple' ’ unconflned compre551on test is not

. _ ‘ performed for a repeated sample.
Rate of}axialzcompreesion loading 1. A/mln
Max. strain R . breaklng strain + 2 to 3%
Summarized test result o ' .the coefficient of deformatlon is-
| calcu1ated by a strain corxespoudlng“

to ESO l/?.qu..

S -



(&) Trlax1al Compression Tesat

The test is conducted in accordance with the method specifled

in Table'a_.

Table"S. Summary of triaxial eompreSSionftestf

_Method of fest v odn accordenee with the:standsrds specified
_ under the Japanese %oclety of Soil Mechanlcs o

and Foundatlon Englneerlng

Kind of test _ : : consollqsted.undralned test
DlmenSlOnS ‘of spec1men '3:50m5'x'8 Dem(H) -
Kind of testlng machine . Norway type_

'Nece531ty of drain’ ‘Use of paper draln

Lateral pressure : _ﬁ_ 51=0.5kg/cm2, 0241.0Rg[em2;

. _ | : U3=l, 5kg/cm2 Ou:3:0kgfcm2
Consolidation.fime 8 to 14 hours at 01 and C3,

24 hours at 03 and Oq

Rate of: aXLal compress1on 1 //mln.

loadlng

Summarlzed ‘test result _

on condition that average main stress is constant

(5) Consolldatlon Test
' The test is performed in accordance with the meﬁhod described in

Fable 6 .



:Table;B. Method of dbhsolidatioh_tes&

.Method'of?test ~in aécordaﬁce-with the standards specified umdgr.
| o UIs-A-1217 S
. Kind of cOnéoiidation'box fixed rlng

Diméﬁsions of specimen o 6 Ocmé x 2.0cm(H) . . e
ansolidation load e elght stages, pl p2 p3 p4 p5 p6 o7 'pSV

o o 0.1-0,2-0.4-0.8-1.6-3.2-6 .4-12. 8kg/cm2
Time of.loéding _ | '24 hours at each stage ' T
Unlbading. _ 'Measurement of expan81on “by’ unloadlng is not .

.:. . made. ' :

;Detefminatioﬁ bf Cv. -Square root of tlme flttlng method is applled
Detérmiﬁation'df'yiéid. : '1n accordance w1th the draft 5Landard spec1fled E

stress of consolidation 'under the Japanese Soc1ety of Soil Mechanlcs and
' Foundatlon Englneerlng _ -
Consolidated test result It is expressed by e»vlog P 1og p-leg Cv,

log p ~ log mv.




3.2 Result of Soil Investigation

3.2;1_'Sbil'Composition _ . N ,

Fig. lD'énd'Fig; 11 showiaé@uﬁéd ébil:pféfiles dtﬁwﬁ.on the baSiéfof
the results of'boring_sﬁrvey.and Swedish sounding..' E ' |
A tyﬁical sbil profile:bf the sutvey site is'éhowh:in.Fig.-i?,:and
the geﬁeral éharéétetisticé_@f each éoil;iayef and réprésentétive-

values for testing are summarized in Table 7.

Fig. 12 Typical soil_préfilé

Elevation

A

Bedrock (sandstone to mudstone)
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The shlpyard conqtruction Slte was reclaimed about 18 years ago, and

conelats.prlmarlly of sandy soil, clayey scoil and hedrock

1)y andy S0il _ _
Sandy 5011 is 5~ to 7~meter thlck ‘and'composed of an original
sedlmentary layer and a reclalmed layer. The boondary between‘
Lhese 1ayers is- 1ndef1n1te, because the former layer is 1dent1cal
with the’ latrer layer in soil propert1es.

The sandy soil is of f]ne gra1ned sand’ hav1ng a grain size of
about 2mm, and contalns a small amount of shell fragment. The
upper layer is dark brown in color,‘and the lower layer 1is black
in color. The sandy soil at a depth of 1lm below the surface of
the groond contains a small'amount'of'silt and clay; but at a.
depth of more than lm 1ncludes a great amount of clay and silt.
The N value of the upper ‘sandy 5011 is 5 to 10 "but the N value
decreases to 2 or 3, because: of the fact that the greater the
depth, the. greater the inclusion of ailt Qr clay. As a

resolt it is very loose for the sandy soil.

(2 Clayey Soil

k4

A7 to lOcm thick marine clay formed in the alluvlal epoch is
dep031ted under the upper sandy soil, The clay is dark bluelsh
gray ‘and greenlsh gray in color, and great cohe31ve " The clay
includes a small amount of shell fragment and sand,. but is gener—
ally unlform _The N wvalue of  the clayey 'soil is zero, so that

it is very poor. _ '

On the other hand, apart.from the other places, the soil layer of
Boring Nos. 9 and 14 is composed ‘of sandy soil including a great
amount of clay, or cOhés1ve soil containing a lot of coral frag-'

ments.

3,2.2 Results of Soil Tests
(1) SLandald Penetrat1on Test (SPT)
Fig. 14 shows depth dlqtrlbut1on of . N value as a comparatlve

diagram on the basis of the results of SPT,

- 16 -



The'N:value of sandy soil ranges from 1 to 10, and the N value
at a dEpth df'ﬁm is 5 to. 10, with the average_N_valde_Qf 7. The
greater the depth the greater"the inclusidn_of silt or'clay,
and the average N value decreases to 3. 1In the-majority of clayey
.8011, a rod” penetrates to a depth of 60 to 70cm: by:a hammér-weight,
.and the N value 1s zero In the bedrock the penetration by S0
tlmes of blows is 8 to 15cm cxcept where the upper 1ayer is in a
clayey state. It is obvious that the bedrock is very- hard
(2) Swedish Sounding (SS) )
| Fig. l4 shows the comparative chart of the results of Swed1sh
gounding. A half rotation by 100kg load is 10 ‘to 40 times at
the upper sdndy soil and 20 lees at -the lower sandy soil.
A sounding 1nstrument itself does not settle exce551vely when
reaching the clayey soil from the sandy soil, and the half
_rotatlon by lOOkg is about 10 times. The greater the depth
the greater ‘the half rotation, and then 10 to 40 times of half

rotatlon result The half rotation per lm is 800 to 1000 times

when . the soundlng 1nstrument reaches ‘the bedrock, 50 thqt Lhe
88 is 1mp0351b1e to conduct. :
The boundary between the sandy soil and the clayey soil is in-
definite through the Swedish spundlng} because the lower sandy
soil has a great amount of clayey soil and a low_strength.
Since the effect of cifele friction cannot be avoided:'COnvertm
ing a constant of ‘the clayey soil’ s strength by an emprrlcal
‘formula and the ‘test results w111 become a problem in terms of
the accuracy.'_ ‘
The ‘purpose of Swedlsh soundlng is to determlne the depth 0[
bedrock; The survey site- proves to satlsfactor1ly attain the
' purpose of the test,
;(3) Field’ Permlab111ty Test (FPT)

_Table 8 indicates the result of FPT

=_'—JI? —



Table 8. Results of FPT

Method of test Place Depth Time Coefficient of

' permiability
(cm2/sec)

Method of recovery - B=7 —2560 1 . 7.3 % lOfA
by single well -4,10 : 2 1.0 x 16‘3
~3.2 1 2.2 x10°°

_ - 2 1.1 x 10“? _
Employing a boring  B-13 -4.1 i 6.0 x 107>
hole 2 4.2 x 1077
- -

Average _ _ _ . 7.5 x 10

The coefficient of permlablllty shows 1ncreqsed dlsperﬂtiOH in depth,
and ranges from 7 .3 x- 10 - to 1.1 x 10~ The chaLacLerlstlcs of
gradlng is correlated with the coeff1c1ent of permlablllty
'Accordlng to the Hazen's theory, dlameLer at which 10% of the soil
is finer and the coefflcleut of permlablllty are approx1maLely given:
by the following equatlon :
k = 100 (DlO)

where k = coefficient: of permiability, cm2/sec

ﬁlO = diameter at which 10% of the soil is finer, mm
k is calcualted as 6.4 x 10—3_cm2/5eé by the above equation on con-
dition that D10 of the lower_sahdy soil is 0.008mm.= This value shows
to be identiéal with the test'vélue.

(4)' Water Content Test |

ﬂFig. 13 -shows the depth d1str1but10n of natural water_tontent‘
Water coutent of the upper ‘sandy soil is aboqL 10%, and water
cottent has a great valué tf 40 to 60%, beéause the gteatér the
depth the.greater tﬁe intlUsion of'claerVSOil. The-water'
content throughout the clayey soil shows a constant value,

ranging from 70 to 100%.



(5)

€6)

(N

'L1qu1d lelt Test (LL) and Plastic L1m1t Test (PL)
CIn Fig. 13 _the resulLs of LL. PL are plotted on a plastic chart

and the clayey 3011 ‘of the’ survey 31te is dlerlbuted on A- llne.'
A llquld limit ranges from 90 to 130%, and " cla551fled as CH (clayey
soil of high. plast1c1ty) on the ba51s of the Unified Soil Cla531-
fication of Japan and ASTM D 2488

In’ general the clavey soil. cla851f1ed as CH has a high compre551~

blllty, and low shearlng strength The dlstrlbutlon of a consist-

.ency (Ic = WL - Wn/Ip) is shown in Fig. 13.

‘The con31stency ‘index represents a relatlve hardness of clayey

goil, natural water content . at Ic %1 is close to. or less than

the plastlc limit, being in a state of stability.

. On the other hand natural water conkent at Ic Z 0 15 near tofor

-grcater than the 11qu1d limit, being in an unstable state.

The clayey soil of the site ranges from Ic = 0, 2 to Ic = 0.5;

It is common that Ic im the warine clay of the alluv1al epoch is
near to or bhelow, zero. The con81stency index shows that the clayey
soil of the survey site is stable for the marine clay of the alluvial
cpoch. '

Result of Sleve Analy31s | _
Flg._l3 shows a comparative dlagram and representatlve value of
grain-size accumulation curve of each layer.

In a triangular cla551f1catlon system classified acccrdlng to - the
characterlstlcs of graln-s1ze 'the upper sandy 5011 the lower
sandy 3011 and the clayey soil are. ClaSSlfled as sand silty sand

and clay or silty clay,:respectlvely.

:ReSults of Unit We1ght -and Spec1f1c Grav1ty Tests

Fig. 13 : shows the depth dlstrlbutlon of unit welght, and Flg.

1nd1cates the depth distribution of spec1f1c grav1ty The unit

' weloht represents a constant distribution to the dlrectlon of depth,

_and averages 1.57 g/cm3 The spec1f1c grav1Ly of sandy 5011 averages

2.60, and shows a constant dlstrlbut1on. - The spec1f1o gravlty of the

'.clayey soil ranges from 2. 43 to 2,60, showing the thdenCy that the

specific grav1ty of the lower layer 1s.great. ThLS is attrlbutable

to a small amount of an organic matter included . in the layer..

ol LA



(8)

(9

'Result of Unconflned Compressron Test

‘Plg 12 shows the depth distribution of unconflned compress1ve

strength. The greater the depth, the greater the value of the
unconflned tompressrve etrength The unconfined compre581ve

strength of the upper layer and lower layer is 0.2 to 0. Akg/cm2

“and 0 &-to O 8kg/cm2 respectlvely A line’ 0[ effectlve over-

burden load (Po) is noted in Flg 12.
From Po and a con31stency increase rate (Cu/p), a theoretic
cohesion (Co) is caICU]ated by
Co = Cu/p x Po
A dlstrlbutlon of theoret1c cohe81on is calculated assoming that

the consistency 1ncrease rate is 0. 25 to 0.35. Comparing a half

_value of unconflned eompre381ve strength (qu), which 1is called .

cohe51on, with- the’ Lheoretlc value, the value of ‘unconfined comp -
re531ve strength of the survey site is greater than that of theOm

retic unconfined compres51ve strength, The clayey soil of the’

'site is'pre58uﬁed7to be slightly in an overconsolidated state,

Result of Consolidation Test :
Fig. 14 shoWs e - log p curve, log cv - log p curve, and log mv -
log p curve on the basis of the result of consolidation test.

A compre851on index . (Ge¢) determlned as gradient of stralght line

-on e - log p curve ranges from 0.8 to 1.2, and natural water con-

tent is 70 to 100%, which is a standard value for alluvial clay.
On the other hand, oarticularly'in-the clayey soil'of-the 5urvey
51te, a consolldated yleld load (Py) becomes greater than the
effectlve overburden load (Po) This will be attrlbuted Lo sedl-'
mentation of cement and 1ncreased load of consolidated yield

(Pc effect). . l

In calculating amoont of settlement due to consolldatlon, the
amount ‘of settlement will be overestlmated only when the comp~
ression index (Cc) is used, because the wvalue of consolldateo
yield load is great. '

The coefficient of consolldatlon (Cv) correspondlng to Py is

0.15 Cm2/sec, and the coefficient of volume compre881blllty(mv)

is 7.0 x 10 cm?/kg.' Natural water content is 70 to 100%, show-

ing a standard value for the clayey soil.

- 20 -



(10) Triaxial CONptESSlOﬂ Test (Consalldated Undralned ‘Test)

Fig. 14 . presents ai [ohr s stress chart on. the b351s 0[ the
result of triéXial compression test. A constant of streath
{#dcu) at a normally consolidated zone ;s 14° to 18°.  The

consistency increase rate, Cu/p = tan gcu, is 0.25 to 0.33.
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‘Fig. 15 LOCATION OF TRAVERSE POINTS
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Fig. 7 LOCATION OF BORING & SWEDISH WEIGHT SOUNDING POINTS
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