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Total displacements |u| (scaled up 200 times)
Masimum value = 0.02053m (Eement 1069 at Node 6477)
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UM 1 dumislasens

2. Jnqusvasd

1. Jinmemiatssnmdnsdrumuuasasis (Factor of Safety) vasn1syailniulnglaif
szuudaaiumue

2. Wnseiiafis snwingrduanulaansie (Factor of Safety) apsmsyaladulaefissuy
Hastufuisaidudia (Sheet Pile) Saniulaseathadnii

3. Anneinsiedeuivesssuutpstuiuisiaefufin (Sheet Pile)

3. dafmualumsdessiddssnmusmisyadiu

3.1 Snsaummaendufieayls (Allowable Factor of Safety) litfasndn 1.50
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3.2 namdausnveadufin (Sheet Pile) Foslinnnin L/50
3.3 YminUINTseninemsaaaininiu 2 t/m?
4, AnwaurtuRuLasAuaN Ry

1 a Q.j = J ‘ﬂ' d’ | L3 5 =
doyamuanzdrnatufuluiuilasins wandlugui 2 uagsud 3 Tasananseduundudu

INJUA 4 loicedl

s¥AU 0.00 89 -7.50 flunsievial (Very Loose Sand, SM) kasfiunilengou

(Soft to Medium Clay)

Syeiy -7.50 04 -16.50 Aunsiouiulunats (Medium to Dense Sand, SM)

sgfiv -16.50 £14 -30.00 Aumiiundaunn (Stiff to Hard Clay, CL)

Arantiauiilyiinset dseraudig wihedwiindu (Unit Weight) fdeduidounuuld
syunedn (Undrained Shear Strength) 4ag Undrained Elastic Modulus

af o

& 2
- nugImdnAN (Unit Weight) wazdtdefutdounvulissuisdn (Undrained Shear

Strength) ldnnuammagoufiuandlusud 2 uasgud 3

U

a5 1

- Undrained Elastic Modulus of Clay $148931n EAU (2004) Fsléinanindd Pl wazdadou

Ew/Cu wanslugud 5

#1517 1 uansaauiRfuAldinsen

a135199 1 AuanUARTIERATIZ

Soil Description Unit Su c Phi E (kPa) Poisson
Weight Ratio
(kN/m3) | (kN/m?) | (kN/m?) | Degree | (kN/m?

1. Soft to Medium Clay 16.5 12.5 - - 7,500 0.40

2. Medium to Dense Sand 21.0 50.0 - - 30,000 0.30

3. Dense Sand 22.0 250.0 - - 100,000 0.25

4. Steel Sheet Pile 100,000,000 0.15

/\Mﬂ?«f %Jqﬁ #.14-3
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22151511 9.9uas1rmil



LOG OF BORING No. BH-1
PROJECT : Kave Universe L1901 LOCATION : #nuauaugy dunaulasway?
CLIENT : T iarays
a O Su(UC) e Su(UC)
|8 L o |© Matural Water Content s SUFV) & Su (V)
2|2 48 S | x Paste Link x Opi2
s | w v Su(Uu
E (a8 ﬁg DESCRIPTION OF MATERIAL 2o Liguid Limit ( }t,m-]
5|20 [E@g 3 %) ‘
oG ¥ e 3 il L
=M 4 O SPT. N (Blowit)
D - 20 40 60 80 100 20 40 60
Fin to medium sand, brown. (TOP SOIL) ;o
01| SS E (B) 1.5 m. e
02|SS (C) 20m. 3) cﬂ
03 [SS B3 ; E 1
04| S5 o 3.0 m |33 % % 16
05| SS ; E 6
E 4.0 m.|493 ‘ /n
5 | o06(SS \5} '/
T
c hYe y silt, »?tme fine sand, light greenish \
ol ss E ignt grey, sol / 3
7.5 m.
08 [ S5 B 1 7| 1
;f I N
i
Clayey fine fo medium sand, brownish light
o 09| S5 EE myr' e.ynd Icght greyish I|Bht brown, medlugm + IR )D”
ense. |
10|ss b s
11.5 m. }l' \\
1 |ss ﬁiv : 55
12|SS l‘;l B 85
|
15 Clayey fine to medium sand. trace to some | A
13|88 coarse sand @ SS-11. greyish brown, dense TS
to very dense: (SC) ¢
[ 5
14| SS @ 4 30
15| SS k= &2
19.0 m. T |
20 | 16|SS % 4 ™
f \
/ '
17|88 % ?b 7™
o
18| SS Fine to medium sandy clay. light greyish / q 770
brown, hard. (CL) / %
19]8s / 5 %1
25 /
“ © 86 [
BORING STARTED : 06/09/22 24 Hrs.
b < RIG. ACKER WL -0.80 M. After Boring
STS Corp
BORING FINISHED : 09/09/22 | FOREMAN :@ AD. JOB No. : 65219
= o waa
IUY 2 YayanuauUARuiauLRIe BH-1

/WM %u’aﬁ #.14-4

Anave 1791717 70,9394

16/2 DNAINA L4 9.275 U151

2.913U51510 2.9Ua 51311l



LOG OF BORING No. BH-1
PROJECT : Kave Universe UNauu LOCATION : #nuauaugy dwnaiasrayd
CLIENT : T ~,a,m.1§=.;
> © Su(UC) e Su'(UuC)
-4 o | O Matul Witer Content a SuFV) 4 Su(FV)
£l 2] = 2 G | x  Piastic Limk x Qpf2
r|wl| s |y o Liguid Limit v Su{UU)
Elg|w [H8 DESCRIPTION OF MATERIAL £ | (U
G2 c B 5 (%)
= = 25 5 75
Q “" <L| 0 é 1 1 1
w o o o]
'E O SPT, N (Blowift)
25 20 40 60 80 100 20 40 60
Fine to medium sandy clay. light greyish / é
20 [ SS Beown Tt ) y clay. light greyi / i 68 (]
arom ] |
2 |SS d‘a 82/10" ]
F) \
2| s 285 m./ X —
30
23|88 % 7 1l
Fine to medium sandy clay, Ii ht ?reyish / ,f.,
24 [s8 éht bmwn bull ht brownn ight grey / e S04 1]
25 (SS % ‘L By |
Zzn
34.5 m.
=] ® = = é 0"
27 |88 = o
Cla fine to coarse sand, some gravel
|88 L] | 8% | Ight brownish it e G ; sz 1f
dense (SC -
29| SS b & 2o
40 \i\
0|ss 4060 m. X |
]—EM)CFBORNG
(A)
Concrete slab.
(B)
Silty fine to coarse sand, greyish brown,
loose. (SM)
a5 (€)
Medium sand. trace to some fine & coarse
sand, greyish brown, loose. (SM-SP)
D)
Medium sand, trace to some fine & coarse
sand, light brownish light grey, medium
dense. (SM-SP)
(E)
Silty fine to medium sand, trace to some
coarse sand, light brownish light grey,
medium dense. (SM)
24 Hra.
BORING STARTED : 06/09%22 | RIG. ACKER WL 080M.
STSC
orp Aty
BORING FINISHED : 09/09/22 | FOREMAN : AD. JOB No. : 65219

1

=b.

AL

2 JoyannuaNURAUNgNIRTE BH-1 (F0)

/g\n‘%f %J’rﬁ’ w.14-5

finddo 12917 79.9394
16/2 DUNAVIA14 7.1 UF11U
9.215U51510 9.9UA5 1551



LOG OF BORING No. BH-2
PROJECT : Kave Universe UN40au LOCATION : fuauaugy Snnaiijasway?
CLIENT : ‘-Tl\uffiﬁ}ﬂq%
Nistural Wisisr Contant O Su(UC) e Su'(UC)
; E { <] 2 a Su(FV) a Su(FV)
|2 Z 2 % S [x Pste Limt x Qpf2
s | w v Su(UU)
4|5 |z DESCRIPTION OF MATERIAL 2 (o Laneilimr -
a & O o o m) (t‘m]
w |29 |5 g 25 5 75
W | o ,f,m & i 1 1
= O SPT, N (Blowift)
0 20 40 60 80 100 20 40 60
() 1.0 m.
01|58 18
02|55 o _— | q@ Eiflﬂ:
03| ss Silty fine to coarse sand / silty fine to [ -,1
04|58 medium sand, yellowish brown and light ; & I:E;B
greyish brown, loose to medium dense. (SM) of
05| SS g 0|
4.0 m. [\
5 o y 4
1
Clayey silt, some sand, greenish grey, soft |
|
o7 | s to medium. (ML) / R‘l
7.5 m.
08 [SS E 7 7| Km 1
Fine to medium sandy clay, light greyish / . ll
o0 | ss [ DTOWN, stiff. (CL) / - .
10 10.0 m. ///‘ E{
Clayey fine to medium sand, yellowish brown,
10188 mediom dense. (SC) By > | @ 'g 18
11.5 m.
[o%
11| SS D 45
12 55 B ¢ e
Clayey fine to medium sand, yellowish brown
15 and light greyish brown, dense but medium
13(ss dense @ SS-13. (SC) == o 18
14 |ss b \\;l 3h
17.5 m, \.
Fine to medium sandy clay, light brownish % ;
15]88 fight grey. hard. (CL) ' 7 30
100m. 7] |
5 o
20 168 | SS g 58
Clagey fine to medium sand. some coarse sand
17 | SS @ SS-18, light greyish light brown and light il 87
prownish light grey, very dense. (SC) |
18| S8 4} 50;4%
235m, |
HES i :
= Fine to medium sandy clay. light Eney and % [? |
25 light greyish light brown. hard. (CL) / L
/A # so0m [
« 24 Hrs.
BORING STARTED : 06/09/22 | RIG. ACKER WL 089M After Boring
BORING FINISHED : 12/09/22 | FOREMAN : AD JOB No. : 65219

3U% 3 dayanneud

ey

AunquLaNE BH-2

/W‘%f %y’vﬁ H.14-6

nafAYe 11 79.9394
16/2 QNAIA14 7. 215 UF1510
9.275U1510 9.9Ua1¥ 11



LOG OF BORING No. BH-2
PROJECT : Kave Universe LNauau LOCATION : suauaugy dnnaulassay’
CLIENT : dwineays
O Su(UC) e Su(UC)
Lae | O Netural Wiier Contant SV s SrEn
E 2] =5 |Q% Q |x Paste Limt x Qpi2
£ |w| 3 |E Q| s Liguid Limit v Su(UU)
Fl§d|w wa DESCRIPTION OF MATERIAL E :
5510 @&g o %) (e
8= |w|3E g 25 5 75
= “ o O SPT. N (Blow'f)
25 20 40 60 80 100 20 40 60
T
20 | S5 % # 5008 [
21 |SS . " ; / / 0
Fine to medium sandy clay, light d !
light greyish light brov%n. h)a'ard‘g(cﬁey " / ‘r
22 |SS % 4 B0 [}
30
23|58 % @ ]
24 | SS | N5 m. ,‘/A CB 50,-3-{]]
25|SS L] # MJ‘J]
%
5] 28 SS b b |
Clayey sand, trace to some gravel, cl
27 |55 [ $anydyyg\?qvef@ 55-25". yellogvis\ﬁebrg\%egnd =T
light greyish brown. very dense. (SC) A |
|
28 SS M soe i
|
20 [ SS |t - wvl
a0
30 | S5 e 40.65 rn. d ——
) ]—BIJOFW
Silty fine to medium sand, greyish brown
(TOP SOQIL)
as
BORING STARTED : 06/0922 | RIG, ACKER ¥ Hes.
- WM. -089M After Boring
BORING FINISHED : 1210922 | FOREMAN : AD. JOB Mo. ; 65219

e oy

JUN 3 YoyanmauURRuUNgNIRIE BH-2 (sia)

AM‘%’Z[ %ﬁﬁvﬁ 147

ANATY 1217 70.9394
16/2 DA 14 9,215 1510
2,273 UF15710 9.9UATIFEIH
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3 25 -—E‘Q—J“Jz § D \( gl * g
EE%‘% B 'é_& l-“_".\/,/ ,/’5/1%'2 ?
b FLAR PRy U8 1 l,/ Praliv. J%g :
&
4 ajUdnwsazduAuLazAnaNURMAsTuLTudauwuukiszusinvashy
(Undrained Shear Strength)
1600
1400
1200
1000
g
o 800 @
= Soil E (Mpa)
g Soft clay 5-20
400 Very soft clay | 0.5-5
Stiff clay 50-100
20 Mediumclay | 20-50
o Sandy clay 25-200
! 10| Clay shale 100-200
Overconsolidation ratio o
3‘dﬁ 5 Undrained Elastic Modulus of Clay 81989310 EAU (2004)

A\"’%{ %Jvﬁ #.14-8

AnAYy 1211 70.9394
16/2 DMALIALA 9.1 U510
2.215U515 10 2.9Ua5 1% 1



5. 52UUNTUBNUAUNIAEITuNA

ssuunstesiufuiadiesiszneu dun Sheet Pile Wall Type 3 uansnuani@luguil 6

King Post H-shape Wag Bracing Strut: Wale H-shape 350x350x137 kg/m LLaﬂaﬂmauﬁmugﬂﬁ 7

M Shapes I Compatibllity
s K=y = e e
. .l——- = J “‘TX e 1 L voiree B 1ein v w B 13- T reir-3. |
3 .
fEEE T _____\, 57 SomlSEa X =
e — - i M Deviation Angle
sl E 3 H Each Interiock allows a certain rotation. The minimum
B RS - angle of deviation (the Interlock swing) for the
combination of the identical versions of U-type sheet
plles Is shown In the figure below.
=== == ==
l[ L ’] 2
. = ——
- 7 L] —
M Sectlional properties
| Dimermicn Per pile
Eflective Sectional | Moment | Section Unit
mm mm mn orm® om* om?® kgim
NS-SP-I 400 100 105 | 8118 | 1240 152 480
—sS 400 J25 130 | 7642 | 2220 S00
NS-SP-ma 400 180 131 74.40 2780 250 84 1860 22,800 1520 148
———— S e e e L e et SN §
E] 400 170 165 | 9689 | 4,870 962 76.1 2425 | 28,600 | 2270 180
NS-SP-VL 500 200 243 1338 | 7960 520 105 26768 | 83,000 | 3,150 210
N2-SP-w, 500 225 278 1630 | 11400 | @20 120 3060 | e8,000 | 3820 240
NS-SP-Tw 600 130 103 | 7870 | 2110 203 614 1312 | 13,000 | 1000 103
NS-SP-mw 800 180 134 1009 5220 ane g8 1722 32,400 1,800 138
NS-8P-Fw 800 210 180 1353 | 8820 533 108 2255 | s8,700 | 2700 177

Ui 6 AuanTRveadudin (Sheet Pile)

/W‘KJ %ﬁu‘:lﬁ #.14-9

AnAto 199717 00.9394
16/2 DUNALIA14 2.5 U151
8.215U%1510 9.9Ua ¥ HH



il

9.30 5 | 50 7 1185 | 187 | 148 ars | so1
______ 100 | 6.0 8 2190 | 383 | 134 w7 ]
125 | 65 9 3031 | 847 | 203 136 | 47
5 | s0 7 1785 | 666 | 50 89 13
100 | 60 9 2684 | 1020 | 151 138 | 30
150 | 70 | 10 40.14 | 1640 | 563 219 | 75
% | so0 8 2304 | 1210 | 975 130 | 217
402 175 | 75 11 5121 | 2880 | 984 330 | 112
182 | 198 | 99 | 45 7 2318 | 1580 | 114 160 | 23
213 | 200 | 100 | 55 8 27.16 | 1840 | 134 8| 27
| 306 | 194 | 150 | 60 | 9 3001 | 2600 | 507 217 | 68
200 | 200 | 80 | 12 6353 | 4720 | 1600 472 | 160
200 | 204 | 120 | 12 7153 | 4,980 | 1,700 498 | 167
208 | 202 | 100 | 16 8369 | 6530 | 2200 628 | 218
248 | 124 | 50 8 3268 | 3540 | 265 | 285 | 4
250 | 125 | 60 9 37.66 | 4,050 | 204 324 | a7
244 | 175 | 70 11 5624 | 6,120 | ©84 502 | 113
244 | 252 | 110 | 11 8206 | 8790 | 2040 720 | 233
8 249 8.0 13 B84.70 9,930 | 3,350 801 269
250 | 250 | 90 | 14 92.18 | 10800 | 3680 867 | 202
250 | 265 | 140 | 14 104.70 | 11.500 | 3,880 919 | 304
208 | 149 | 55 8 4080 | 6320 | 442 424 | 5
300 | 150 | &5 9 46.78 | 7.210 | 508 481 | .8
4294 | 200 | 80 12_ 7238 111.300 | 1.600 | 4 T7Y | 160
208 | 201 | 9.0 14 8336 | 13.300 | 1,600 893 | 189
204 | 302 | 120 | 12 107.70 | 16.900 | 5,520 1.150 | 368
208 | 209 | 9.0 14 110.80 | 18,800 | 6,240 1270 | 417
30 | 300 | 100 | 15 119.80 | 20,400 | 6,750 1,380 | 450
30 | 305 | 150 | 15 134.80 | 21,500 | 7,100 1440 | 466
34 | 301 | 110 | 17 134.80 | 23.400 | 7.730 1540 | 514
| 36 | 174 | 60 9 | 14 |s268 [11100] 782 1611 | o1
350 | 175 | 70 1 14| 6314 | 13600 o84 775 | 112
354 176 8.0 13 14 7368 | 16,100 | 1,180 909 134
336 | 249 | 80 | 12 | 20 |8s15 |18.500] 3,000 1,100 | 248
340 | 250 | 90 | 14 | 20 |101.50 |21.700] 3850 1280 | 202
338 | 351 [ 130 [ 13 | 20 [13630 [28200] 9380 | 1670 | 534
M4 | 248 [ 100 | 16 | 20 |146.00 | 33,300} 11,200 11940 | 6e8
30 | 350 | 120 | 19 | 20 |17390 |40:300] 135600 2300 | 776
R e e ez

31117; 7 ﬂmﬁuﬁﬁﬂad King Post tag Bracing Strut (H-Beam)

A\n‘%‘[ %’:ﬁ #.14-10

AnATY 17917 710.9394
16/2 DMALID14 9.0715 U110
8.215UF1510 2.9UA1F 51T



6. WUUINARILAZNANTTIATIEMERE SN Wae lufiseuutl e uRuWs

nsissiiaissannisyadaniiAuluiuiideairaldisnsinlufdamus (Fintte
Element) selusunsy Plaxis 2D TaeRansuandnsidiuniudasnsy (Factor of Safety) Aqe33
Strength Reduction Stability éwfusuuuumsiensiaiivsnmeasmsyailafiu Avuaniuaie
FuvasmayrAunuulifissuutiesfufuil 1:1.0,1: 1.5, 1: 20 uag 1: 2.5 uasyadadudn 1.0

m., 2.0 m., 3.0 m. UminussnNasssninmMsneaienintu 2 vm? uanslugui 7

A

W_

:‘ _a _ = o A ar
JUN 7 wuudaesinnevinisyaiu ndllifiszuulasiufuns

NANNTIATIZNENI1dIUANYABAAY (Factor of Safety) uwandluguil 8 Bagufl 19 uay

U

at ~

agUnanTiweilunmed 2 Tnenadinsgidnndiuenuaensiy nsdyaiulainisdestuiu
WU NISNSYARAUAN 1.0 1UAT waz 2.0 Wes vemnanuatadu Idnsidiuanudasndasening
1.939 - 3.776 dumsyadudn 3.0 was Ydmnanuandu Tdnsdwanulasaiosening 1.333 -
1.434 elalrunausiiimualy dafu msyedulufuuulifissuunisdestufui amisayanudn

wngaliify 2.0 wms

M5799 2 HadesIiensdrunuUaanaie (Factor of Safety) nsdilsifinistesiufiu

Depth of Pit gnsrdruanuUasany (Factor of Safety)
(m.) Slope 1: 1.0 | Slope 1:1.5 Slope 1:2.0 Slope 1:2.5
1.0
2.0
3.0 116353 198773 1.405 1.434

A\“‘%f %ﬁ' #.14-11

fAndte 19917 70.9394
16/2 D.MALIA14 7215 U151
9.215U1510 9.9UaN¥ I
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16.00 o
500.00
100.00
JU# 8 ansrdaunnuasnde nsdiauaIaty 1 : 1.0 uazyaAuan 1.0 WAs
Ly
JU# 9 dnndwanulasade nsdlanuaiady 1: 1.0 uazyadudn 2.0 was
berorns b
JUN 10 dadruanudaandy nsdinuaiadu 1: 1.0 uazyafudn 3.0 Was

/%M“[ %1# H.14-12

finfite 1991 00,9394
16/2 D.NANA14 A.NTUFITIU
2.215051510 9.9UAT1F T
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JU# 12 damrdiunnnudasade nsdianuaIadu 1 : 1.5 uazyaaudn 2.0 was

0.00

.00

=16.00

INuaRY

2

-40.00

a =R

JU# 13 anduanulasadie ntianuaindu 1 : 1.5 uasyaauan 3.0 was

&“‘%f %ﬂﬁ K.14-13

finfAito 172117 719.9394
16/2 0IMALA LA 9.915UH 510
2.213U1511 9.9Ua5 1511
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JU# 15 dasduanulasniy nsiiauaIndy 1 : 2.0 uazyadudn 2.0 was

l

F.5.=1405

JU# 16 ansdwuanudasany nsiianuaindy 1: 2.0 uay

a o=

YAAUaN 3.0 LAg

"10%m
120.00
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7. WuudaslazNanISmsiatg s winedissuudasiufiuns
msnseiedosnmmsyaiusvudmsuluiuiineadne 1938mslluidtuns (Finite
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gnsdmANNUaRAiYSENIN 7.364 — 32.76 dnsdrumutasadueglunusifsansu dunanis
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8. MyaTein ey (Angular Distortion)

msieguideyn B (Angular Distortion)” Fulnmu wer. 1552-51 Tauniswiiy (6/0)-w
Tapfl § fio naunnsnssemrimsngaiueaafuaesgauulasiai (¥ Displacement) uanslugufi
25 g7 L A9 s888M9Teninguingssyn kas W As nMsidesinvedasaaieiuiu (Sheet Pile
Displacement)

definsaniiuagaande (7-11) Afisvesieandiunstlosfuiuaiouds 4.62 4. uae
auydgpusnedfuinasmndesseging 5.0 ¥ 9nmMRAeTeRdIeTs Finite Element Method
(FEM) wudn

- P1 fiszey 4.62 N, nfumeiuiy fafulinismgad 0.004 . (Ut 26)

- P2 fiszey 9.62 N. MnfumAuRY Rafulnismgadn 0.0016 . (JUT 26)

- An"siAdiausiaTes Sheet Pile guanoit 0.0016 1. Sheet Pile 812 10 Wms (U 27)

OL)-w = [([Uypa- Uyp1)/B) - Ux/ L]

o) - w = [(0.0073 - 0.0033) / 5 - (0.0016 / 10)]
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Total displacements u,, (scaled up 400 times)
[ Maximum value = 1624710 m (Element 2 at Node 6603)
Mirkmum value = -3,835%107 m (Bement 30 at Node 11742)
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9.1 MsyaUnfunsdilufissuutioatudiu
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