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ABSTRACT

The full cooperative education report informs its origins. research problems, retaining
wall structure design to solve problems arising from backfills, analysis of movements and the
forces acting on the retaining wall structure both before and after design by analyzing with a
finite element program. In this research, the original structure will not be demolished and
rebuilt. But will build additional structures instead to save costs and resources in terms of time,
materials, labor and others. In addition, this research leads to guidelines for choosing
construction methods to solve problems, when problems like this occur in other areas in the

future.
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2.1.2 WSIRUAUT19D9RU (Lateral Earth Pressure)
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2.1.3 ussuRuilaniizegil (At Rest Earth Pressure)
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PO = 5 KO y H (3)
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pressure, u)
O,=0}+u (4)
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AN5797t 2.1 A1 Coefficient of earth pressure at rest [6]

UAUBIAU a1nIg
Normally consolidation soil; Jaky (1944) Ko=1-sin (I)
Normally consolidation soil; Brooker Ko = 0.04 + 0.007(PI); Pl = 0 - 40 %
and Ireland’s (1965) Ko = 0.64 + 0.001(PI); PI = 40 - 80 %
Over consolidated clay; Alpan (1967) (Kpoe =(Kp)n(OCR)"
PI <40 %, n = 0.42
Pl > 40 %, n = 0.32

2.1.4 N URUIINURUAIUTI9UBS Rankine
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neluveshiu (Internal friction angle, (I) )
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Assumed Failure Plane 4= Assumed Failure Plane
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JUN 2.4 s2ununs3URnIungui¥ed Rankine (a) Rankine active state,

(b) Rankine passive state [6]
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JUT 2.5 USeRURUAULI9MIUNG YU Rankine (a) Back side vertical, (b) Back side inclined [6]
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0, =K. o, =Ko
® Jo Lk
A01U TV MU WU 59 AN ULV MU IBU 59
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vaadiuluaniwia vomuluaniwaniiv (Auwwdausanini mwaauIin

t=c+ otan @
mw dluanmueninl

|a MILNAUITA

A
fuog luaniwds
// (@n1I s Fudiv)
J

y o = Ko o = Kooy,
C cot ¢ |

gﬂﬁ 2.7 Mohr circle wansanuzvaamhausailonuivaluanizueniivl [3]

Gy — O 2
13 (I) \ReE ( n)/ ©)
A (op +op+2c cotd)/2
Lﬁa%’mgﬂaumﬂwmﬂé’
Oy, (1 + sin ¢) = O, (1 + sin (I))— 2c cos(l) (7)
MhglsIsuRusuTsluanzweninaulIulaan
1—sin ¢
O, =0, (—) — 2C (8)
1+sind
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1-sin¢

B 1+sin¢ ®)

a
azla
G, = O\ K, - 2¢\/K, (10)
e K, = Coefficient of active lateral earth pressure
c = cohesion of soil

¢

PnaunsvesksiuRuiudluannsieaiivainsodndewdu Stress profile larsgy

friction angle

Wusmsidrrui = K,
2o

ak, —20K,

JUT 2.8 M3nsranevesusiuAumuinsluanzkeainv [3]

12



2) LSRUAUIBALNILAGBURIAUAL (Passive earth pressure) [3]

U WQNe U
AU

Y 1

JUN 2.9 fegrenisneasisineliiiniseiuAuluuwned (3]

Aunsadeuiniiméu

T '// \\: \ Py o
wswuANiuTRINT Y wuNROUVD Y
Q - e 1'-‘ d e

O, WoN W waRRDUNE WA

L S IANHUVO I IUNHS

JUN 2.10 M3dRvesRuluansunad [3]
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I f

anusmoenihsu FanemraniIun
mednhaavd aveinlsammisnd Fuwdau n i

r t=Cc+olang

N

oy ﬂwmuvn’.l
fRareiininn)

o = Kooy Cu
¢ cot p—

U 2.11 Mohr circle wansanugvamiisusuiloAuIvatuanIzungd [3]

R Oy — O 2
sin (I) =—= (o n)/ (11)
A (oy+opt+2ccotd)/2
Sodnguaunislmiazld
G (1 +sin §) = G, (1 - sin §) - 2c cosP (12)
PMBLIIAUAUAI LTSI UENIZLBATINAIWINARIN
1+sin¢ 1+sin ¢
Gh:GV( \ )—Zc - (13)
1—sind 1—sin ¢
A
1+sin
| Lising (14)
1-sin¢
ala
o', = 0K, - 2¢,/K, (15)

e Ko = Coefficient of passive lateral earth pressure
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2K,

iuar dfianwiiu= K,

= o, =06k, +2 ,/KI,
N

b

oK, +2¢ ‘/IT

JUN 2.12 nsnszatvesussiuauaudisluan sunedn [3]

M1597 2.2 asuaun1suldiuanuseiuiunugig (3]

ANITYDINY AUNIT
amam‘jﬂ (At rest) o =K, O,
anneuaniv (Active) Rankine (1857) o', = O K, - 2¢ /K,
1-sin¢
® 1+sin
anmeung@ (Passive) Rankine (1857) o', = 0\, K, - 2¢,/K,
B 1+sin¢
P~ 1-sin¢
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2.1.5 NMINT19dUNTNENATIU09lATIATIS (Overturning)

i} Q

JUN 2.13 uansiuuslumsnsiaaeumsnanainveslaseaing [4]

Fs _IMR (Pp * hp) + (X * Zv)
T IM,

(16)

W9 IMg = NaTINVBALUUARIUNIUNMINGNTBURA A dnifnainuamtnuds, dmtndumiesiy,
LIIPUAULTISY

IM, = HasauvesliuuAlinlAAnN1sNENToUn A dniinnuseiuRudagnueshuamuly
F.S. > 1.5 dnsuaunsie

> 2.0 @uUsuAuuniien [4]
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2.1.6 L@RYIANMILNSAUAY (Stability of Wall)

nseenkuULarTiATIE MunsiuR TR Milsiaafivsninvesunseganssznisfe
Aunesasdiaiosninateuen (External Stability) waziatasninnigly (Internal Stability) ﬁqgﬂ‘ﬁ'
2.14 Taedfifunsivnaiosnmatsueniuarneldiinnnisivalumany Turaei funafivn
@dgsnmaelutuazneliiAnnisivivesinlasaing lafosamiassi lifauduiuslnensee

U a ¢ & a & S
A wazlunsiesietiuariansanienidunsaleanld

(a) (b)

U7 2.14 (a) Muwsvatadiesaimnieuen (b) Munsuiaadiesainaiel [6]
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wsali wingelsfnuieidunisainanudulaimunsiufuissiiiaiosnmaieueniiisans 39

Ao9iNTIATIZYEIS Finite Element Method iaidunisudu wazasunadnii [4]
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3.3.1 ﬁﬂm%’aqga Boring Log

nszd1RfudmsulasinisAnde tnia A35191 M1ausEn Flo-wealulad Aeuda
Wil 910 LaAIuN151912d1599Y 999U 3 Mau fie BH-1 63 BH-3 §A2udn 13.95-16.95 A3
FaANAANAURIE kazAITEAUUINTANRTE (Tvuald BM-1 9gnsananaauuusiiaminlasanis

[

= +0.0 w9) [5] AAeall

QALY WAL SEAUUNNYQILING LIRS ANNEN,LUAT
BH-1 N13.14003, -2.43 16.95
£100.98119
BH-2 N13.13790, +0.32 16.95
£100.98185
BH-3 N13.13944, LY 13.95
£100.97949

o '
a o o =i

mazdsalaldinsongindaingeg wasiedesiunsiwemauaglalavionsiu
AU (Steel Casing) YWIRLHUHIAUGNATS 100 Hadiuns (417) lutuaudrsuunielugisaudin
o & ] o o o v & a v A N
Pluraeinned5ia dmsunseuium sl dunsaiziuudagie (Wash Boring) lngunuiiuans

AutanguzdsIlananslilugun 3.6

- v v a v 1 -3 A o = |
welvlddeyangndeauiusy MsiiudlegafuasyiynszezAudn 1.5 was ngluyie 3
WRsLINAzLAURIE 1N NIzaEANEN 0.5 was lagldnszuenia (Split Spoon Sampler) anwaue
Lo I~ < =~ o o S o 9 v
nsvvendndunsyusnmandeiteenidu 2 n dandsenuiulilaediindeinseuiuasyinenssuen
Wiaiufegafuudlanusavsiliaueniiiegfegaduld nszvendfivwinduigudnaisnauen
wazn1eluwindu 5.0 WURWAT UWag 3.5 WUAWAT AUEIAU 817 69 WURIAT NSNUAIBE1ALLTS
V3aNTIEATYIVAINTIANLare IR uaNs e UTesua tnenenastulufusisgnduminmin
63.5 Alansu szazengnau 76.2 wuRwns anguiwdnnszunnuuwduiiudigs aaduiindinisaenyn
srozanad 15 wufung Wudiuiu 3 szer An1seen 2 szegnaisiuduieni A1 Standard

Penetration Number nA15na@auili3en31 n1snannaasd (Standard Penetration Test -SPT) %d
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ansadluiessinianudumuvesiu (115199 3.1) lnensnageuiilulumuuinsgiu ASTM

D 1586 [5]

2000,

&)

wnsUaazINe

e

JUT 3.7 UWHUTLAAIVQULZEN53] [5]
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A15197 3.1 ANAMUANNUSTEIN9AN SPT-N U @ 9890518 hay Sy VoIRuwlied [5]

N. N3y
SPT-N Blows Relative density Angle of internal friction
(Blows/300 mm) (D), (deg.)
0-4 Very Loose <28°
4-10 Loose 28° - 30°
10 - 30 Medium Dense 30° - 36°
30-50 Dense 36° - 41°
> 50 Very Dense >41°
o UKD
SPT-N Blows Consistency Undrained shear strength
(Blows/300 mm) Suc ,(KN/m?)
<2 Very Soft <15
2-4 Soft 15-25
4-8 Medium 25-50
8-15 Stiff 50-100
15-30 Very Stiff 100 - 200
>30 Hard > 200

nn: Peck, R.B., Hansen, W.E., and Thornburn, T.H. (1974), Foundation Engineering, 2nd ed.,
John Wiley & Sons, New York, USA.

3.3.2 AuauURveIAy

AMaNUAN19IAINTTUYITUAUTIIINITEITIaznagey nud1UTunudilusadumny
§ITUBIRLAINTITNTLINNTLEUBBWALAAIUIUNAIY @3 SPT-N HLuilUuiuAunINAINEN AUANY
Tudiunlasanisanuisaswunlase Auwteinasnste Feanuisasiwuntdy SM, SM-SP waz SC any

133571 USCS [5] (51971 3.2)
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3.4 N1529NLUUTATIATIINILNINUAY
3.4.1 USHUNNoas 19l ASIas 19N NI N UALLAL 1IN IASIFS 1965

USUNNOAS 19 LATIAS 19N LN AUAUNNINNLATIFSILALTAUA 5 19991

1) YfNdaiuAuivuIn 0.2 lWnT YN1TANANEY 20 LWUAIATIINTEAUAULAN AINEIIVDS

1ASIAS 19N LNIAUAUE1IUTEU 50.92 LIRS

2) YNNUINUAULVUIN 0.3 LUAT WN150UANES 30 LYURLIATINNTTAUAULAN AI1LE1ITDY

1ASIAS19NMLNIAUALE1IUSEUN 30.00 LUAS

3) YN TINUAUL VU 0.4 LIRS YN150UAUGES 40 LWURLATINTTAUAULAN AILE1ITVDY

1AIASINENINUARENIUSEU 21.00 LUAS

4) Frenpdaiufuiivunn 0.5 1WAs N15aNALES 50 IURWLATIINTEAUAUAN AUY1IVBY

1ASIASINENIAUALENUSEUI 27.00 LUAS

5) Yadindeiufuiivuin 0.6 1AT ¥NITONANEY 60 LURUATIINTZAUAULAN AINL1IVDS

1ASIASIINLNINUAUENUSZUN 15.94 LWUAS

MW : 919 5 YaegluAuusiiumamatzd1sia BH - 3
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3.4.2 NS ILSIAUAUAIUYN

4 NP UL IRUAUA LT UDIA LN T URUNDUNI T ALLUL

® Sojl Parameter

A15197 3.3 M1S19LARS Soil Parameter M4lUNISAIUINEDNLUY [5]

Summary of Test Results

o 4oa
Anay L]l‘ﬁﬂ A331%1

BH-3 213
Sample Depth W, Atterberg Limits Sieve Analysis uscs Unit® SPT-N*
No. (m) (%) Yo) % Passing (US Standard Sieve) Group® Weight (Blows/
From To LL PL PI 1" 34" 12" 3/8" #4  #10  #40 #100 #200 (kN:’ml) 300 mm)
SS- 1 0.00 0.45 1.8 Non Plastic 100 45 16 11 SP-SM s 26
$S-2 050 095 5.1 Non Plastic 100 99 39 18 14 SM . 2
$S-3 100 145 23 Non Plastic 100 99 36 17 13 SM . 26 Soil 1
SS- 4 1.50 1.95 2.3 Non Plastic 100 99 48 22 16 SM s 12
SS-5 2.00 245 6.2 Non Plastic 100 97 50 28 22 SM - 23
SS- 6 2.50 2.95 7.6 Non Plastic 100 96 57 34 28 SM - 29
SS-7 3.00 345 83 Non Plastic 100y 97 @7 28 23 SM > 45
$s-8 450 495 55 Non Plastic 00 99 75 44 32 29 sM : o4 1 Soil 2
SS-9 6.00 6.45 13.7 44.1 23.7 204 100 99 82 45 36 33 SC 20.5 46
SS-10  7.50 795 10.0 Non Plastic 100 98 80 39 28 25 SM - 23,42,35/75
SS- 11 9.00 9.45 12.1 Non Plastic 100 93 TOm F27 17 14 SM - 35, 50/75, -
SS-12 1050 10.95 - No Recovery No Recovery (Sand) - 20/0, -, -
SS-13 1200 1245 - No Recovery No Recovery (Sand) < 50/25, -, -
SS- 14 13.50 13.95 No Recovery (Granite) Decomposed Rock - 50/50, -, -
Notes:

* USCS groups provided in parenthesis are from visual classification

b Unit Weight provided for split spoon samples (SS) are for disturbed samples from SPT tests.

€ Ifthe sampler is driven less than 450 mm, the number of blows per each complete and partial (less than or equal to 150 mm) increments were recorded.

33



Project No. : 21014 Page 1 of 1

Borehole Number : BH-3

Project : TasanisAnae Twse A35190

Borehole Location : 'i.‘mq“;‘ Latitude, N (deg) : 13.13944

Ground Elevation (m) : -3.33 Longitude, E (deg) : 100.97949

G.W.L. (m) : 2.50 (m below from ground) Date Started : 23/01/2564

Total Depth (m) : 13.95 Date Finished : 23/01/2564

SAMPLE SUBSURFACE PROFILE Suc
= (KN/mA2)
S 20 40 60 80
o9 1 1 1 |
ZE
e ] Description 5 Atterberg Limits g Z o SPT-N o
£1€|g|E £ (%) = (Blows/300mm)
o| S| &[5 = 20 40 60 80 5 15 20 40 60 80
Q|ln|F|Z 2] T N L1l 1 L
Ground Surface -3.33
0— - - - 0.00 26

Xss |1 Medium dense silty SAND, dark to light : il 25
1__x SS |2 brown, fine to medium grained (SM, o 36

X]ss |3 SP-SM) h 428
z_x SS| 4 b B 5q

_x SS |56 o %9
4 I|SS | 6 -6.33 o e a5

Xlss |7 Dense to very dense silty/clayey SAND, 3.00 o o
4 brown, fine to coarse grained (SM, SC)

_ 4
5_x ss| 8 o o
IX|ss |9 b b %

7_

e 7122
s_x SS 10 o w228,
9 ] ss [11 4 SOHSD

10
! 1_'x SS [12 2
2 Xss |13 A 50125,
13 found decomposed rock (granite) at the bLe

1 bottom H

X|ss |14 -17.28] " | 50/505
145 End of Borehole 13.95
15—
16—
174
18—
194
20—
21
22—

Thin wall tube PL Wn LL
Split spoon Atterberg Limits:  |————a————]
Rock core
Wash
Auger Suc : Undrained shear strength from UC test
E SPT-N : N value from Standard Penetration Test

Source : Geo-Technology Consultants Co., Ltd.

gﬂﬁ 3.10 Borehole Logs and Soil Properties [5]
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NA599 3.1 wae 3.3 9zl

Y. = 20.5 kN/m?
@, NM5RAEAT SPT-N 989 Soil 1 agldiviniu 25 Blows/300mm tilumen @ 91nans1edi 3.1

n agle @iy 35°

V. = 20.5 kN/m?

@, MMNSaaBA SPT-N 484 Soil 2 a¥l#vindu 25 Blows/300mm Wilumen @ a1nansnsit 3.1

n agle @iy 40°

®  ANUIULIIFURAUAIUTN

o' 5(kN/m?)
000m. .. A% 2 FVw (\VYSERQI 2 [[WPINF PENT
-1.00 m
Y = 20.5 kN/m?
C, = 0 kKN/m? F1
@, = 35°
: 13.34\ 1667
F2
e | \F3
<_K18.68
0.18 m. z
PN
0.30 m.
<>

JU 3.11 Wana Parameter Audui 1 uavduil 2 vadlassadamunsiuaugy

AL LIIAUAUAUTIN
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AublalAsINig (119991)

1-sin 35°
Kip= |————) =0271
1+sin 35°

1-sin 40°
Kip= | ————) =0.217
1+sin 40°

O, = 0.271 * 20.5 kN/m?* 3 m = 16.67 kN/m?

0., = 0.217 * 20.5 kN/m>* 3 m = 13.34 kN/m?

0,5=(0.217 * 20.5 kN/m>* 1.2 m) + 13.34 kN/m? = 18.68 kN/m?
Fi = 0.5%16.67 kN/m? * 3 m = 25 kN/m

F, = 13.34 kN/m? * 1.2 m = 16.01 kN/m

F5 = 0.5%(18.68 — 13.34) kN/m? * 1.2 m = 3.20 kN/m

Y F,= (25 + 16.01 + 3.20) kN/m = 44.21 kN/m

® Factor of Safety against Overturning

en' ° a Y o v a a 4
EUVI 3.12 LLﬁ@Qﬂ']'iﬂ']u’JﬂJLﬁﬂEﬁ.ﬂ']WﬂJ@ﬂIﬂi\‘iﬁi']\'iﬂ']LLWQﬂu@‘NLﬂNWﬁJﬂV]Hu X
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A5 3.4 UARINITIN Resisting moment, Overturning Moment Wag Factor of Safety U84

1ASIAS19NLNIAUAUNDUNITODNLUU

fin Tunsusdn 30 X
mvuali Y 25 N
Yoeii 20.5 kN/mj
Y2 205 | Nm'
: Weight/unit length Moment arm Moment
Section no. Area(m)
(KN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 221 0.15 0.33
3 0.7 17.5 0.15 2.63
4 15 307.5 2.74 842.55
5 6 123 2.74 337.02
6 15 307.5 244 750.3
7 6 123 244 300.12
M, 133.05

The overturning moment

M, = 66.32 | KN-m/m
FS ecturning) 5 2,01
Check FS>15 OK
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4 NP IR UAUA LT UL U Y WanuAUgY 20 LUURINTIINTEAURULAY

® Sojl Parameter

1d90ya9INM15197 3.3 Uaggun 3.10

®  ANUNULIIFUAUAIUTIN

0.10 m.
e ....................................
0.20 m o'a(kN/m?)
000m, ... _ M #YCIV,
-1.00 m
Y = 20.5 kN/m?
c = 2 F1
3.90 m. 3. Las
@, = 35°
14.24 \ 17.78
F2
S F3
0.18 m. Z 19.58
g
0.30 m.
<

JUN 3.13 Uan9 Parameter AuTU 1, Ju 2 uazfAunugs 20 wuRwnsvedlassasamunsiumu

AL IIAUAUAUTN
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AuRlalATINIg (11192791)

Ka1: (
Ka2: (

1-sin 35°
— ] =0.271

1+sin 35°

1-sin 40°)

— ) =0.217

1+sin 40°
0, = 0.271 * 20.5 kN/m>* 3.2 m = 17.78 kN/m?
0,,=0.217 * 20.5 kN/m®>* 3.2 m = 14.24 kN/m

O 5= (0.217 * 20.5 KN/m>* 1.2 m) + 14.24 kN/m? = 19.58 kN/m?

0.5 * 17.78 kN/m? * 3.2 m = 28.45 kN/m
14.24 kN/m? * 1.2 m = 17.09 kN/m

0.5%(19.58 — 14.24) kN/m? * 1.2 m = 3.20 kN/m

Y F,=(28.45 + 17.09 + 3.20) kN/m = 48.74 kN/m

® Factor of Safety against Overturning

0.10 m.
<>

— E Soil 1 5
' Y, = 20.5 KN/m?
- 390 m 3 C, = 0 kN/m?
’ ?, = 35°
=300y L e oy
Soil 2 6
8 Y= 20.5 kN/m?, C, = 0 kN/m?, @, = 40°
0.18 m.
—
0.30 m.
B

JUN 3.14 uanansawiniatiesnmveslasiaimiunsiuAuneunsesnkuy

d‘ d‘ a a
NYANYU X LUBDOUAUEN 20 L WURALUAT
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A5 3.5 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassasamunsiufunaun1seenkuy WenuRugs 20 wuRlns

a g
Anlumudn 3a X
AT o S 25 N/
Y1 205 kN/an
V.o 205 | v
S ‘Weight/unit length Moment arm Moment
Section no. Area (m)
(kN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 225 0.15 0.34
3 0.7 S 0.15 2.63
4 1 20.5 274 56.17
5 15 307.5 274 842.55
6 6 123 2.74 337.02
7 15 307.5 244 7503
8 6 123 244 300.12
l M, 189.23
The overturning moment
M, = 97.48 kN-m/m
FS o) = 194
Check FS>15 OK
0.10 m.
2.50 m.
020 m - 4 . Vet o e - 20
RO M, <SS, Nzl V. Co QN AT
0.30 m
Soil 1 6
-1.00 m
Y = 20.5 kN/m?
C, = 0 kN/m?
8 3.90 m. :
0, = 35°
=3.00m.______ = I e
Soil 2 7
9 Y= 20.5 kN/m?, C, = 0 kN/m?, @, = 40
0.18 m.
<>
0.30 m.
<>

JUN 3.15 wanansiuinsafiesnmyedlasaasemumiuAumdiniseaniuy

d‘ d‘ a a
NYANYHU X LUBDOUAUEN 20 L WURALUAT
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A5 3.6 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassafamunsiuAUMAINIToRNKUY WenuRugs 20 LwuURInT

finTunindn 9a X
Auald Y e 25 | v
Yeir 205 | 1N
Yoz 20.5 kN/mS
o ‘Weight/unit length Moment arm Moment
Section no. Area (m )
(kN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 225 0.15 0.34
3 0.7 175 0.15 2.63
4 0.06 A5 0.15 0.23
5 1 20.5 2.74 56.17
6 15 307.5 2.74 842.55
7 6 123 2.74 337.02
8 15 3075 244 750.3
9 6 123 244 300.12
M, 189.46
The overturning moment
M, = 87.24 kN-m/m
B8 e timing) = 2.17
Check FS>1.5 OK
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4 NP IR UAUA LT UL U Y Lﬁaamauqa 30 WURALATINNTEAUAULAL

® Sojl Parameter

1d90ya9INM15197 3.3 Uaggun 3.10

®  ANUNULIIFUAUAIUTIN

0’a(kN/m?)

Y, = 20.5 kN/m?

C; = 0 kN/m? "
3.90 m. W,
@, = 35°
14.68\ 1533
F2
. F3
20.02
0.18 m. -
<>
0.30 m,

U 3.16 uana Parameter AUTUT 1, TUNl 2 uagAuaNgs 30 WwuRAsTadlaTIasmunaiuAY

AL IIPURUAUTIN
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AuRlalATINIg (11192791)

1-sin 35°
Kip= |————) =0271
1+sin 35°

1-sin 40°
Kaz = (—) =0.217

1+sin 40°
O, = 0.271 * 20.5 kN/m>* 3.3 m = 18.33 kN/m?
O0,,=0.217 * 20.5 kN/m>* 3.3 m = 14.68 kN/m

O.3=(0.217 * 20.5 kN/m>* 1.2 m) + 14.68 kN/m? = 20.02 kN/m?
Fi = 0.5 % 18.33 kN/m? * 3.3 m = 30.24 kN/m

F, = 14.68 kN/m? * 1.2 m = 17.62 kN/m

F5 = 0.5%(20.02 - 14.68) kN/m? * 1.2 m = 3.20 kN/m

Y F,=(30.24 + 17.62 + 3.20) kN/m = 51.06 kN/m

® F[actor of Safety against Overturning

0.30 m.

JUN 3.17 uanansawiniatiesnmveslasiainmunsiuauneunsesnkuy

N9AnyU x Lilaaufuge 30 Loumlung

9 Y
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A5 3.7 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassasamunsiufunaun1seenuuy Wenuaugs 30 WwURLNAS

0, =35°

fin Tudn 3a X
fmuald Ve 25 kN/m3
Ystr 20.5 IN/m’
Yarx 205 KN/’
‘Weight/unit length Moment arm Moment
Section no. A ()
(kN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 2.25 0.15 0.34
3 0.7 17.5 0.15 2.63
4 1.5, 30.75 2.74 84.26
5 15 307.5 2.74 842.55
6 6 123 2.74 337.02
7 15 307.5 244 750.3
8 6 123 244 300.12
| M, 21732
The overturning moment
M, = 11233 | KN-m/m
S = 193
Check FES>15 OK
0.10 m
<>
2.50 m.
B30T RN AT - 3
0.00 m 0.30 m
0.30 m
-1.00 m
Y, = 20.5 kN/m?*
8 3.90 m C, = 0 kN/m?

JUN 3.18 UanINsAuInEgsNIMYaIlATIATNMUMAUAUNEINTERNIUY
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A5 3.8 WARINTTIN Resisting moment, Overturning Moment wag Factor of Safety U84

1ASIAS 1N LNINUAUNAINITODNWUU Lﬁaauauqq 30 LWURLUANT

Anlumuan 30 X
o 3 3
ORI || e 25 KN/m
Wi 205 N/
Ve 205 | KNm®
N Weight/unit length Moment arm Moment
Section no. Area (m)
(KN/m) from point X (m) (kN-m/m)
1 0.25 G225 0.15 0.94
2 0.09 225 0.15 0.34
3 0.7 17.5 0.15 2.63
4 0.09 225 0.15 0.34
5 1.5 30.75 2.74 84.26
6 15 307.5 2.74 842.55
7 6 123 2,74 337.02
8 15 307.5 2.44 750.3
9 6 123 2.44 300.12
M, 217.66
The overturning moment
M, = 102.63 | KN-m/m
FS oty = 2.12
Check ES>1.5 OK
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4 NP IR UAUA LT UL U Y \WienuAuge 40 LWURATIINTEAURULAY

® Sojl Parameter

1d90ya9INM15197 3.3 Uaggun 3.10

®  ANUNULIIFUAUAIUTIN

2.50 m.

Oja(kN/mz)

0.40m._ . . _______._. e R WSS ool et
0.40 m

0.00. oo A e N
0.30 m

-1.00 m

Y, = 20.5 kN/m?

F1
C, = 0 kN/m?
3.90 m. :
@, = 35°
15.12'\ 18.89
F2
l—1L2— F3
20.46
0.18 m. Zz
<«
0.30 m.
T o

UM 3.19 Uang Parameter AUTU 1, Ju 2 uazAunugs 40 ludwasvedlasiasamunsiumu

LAZLSIPURAUAUTN
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AuRlalATINIg (11192791)

1-sin 35°
Kip= |————) =0271
1+sin 35°

1-sin 40°
Kaz = (—) =0.217

1+sin 40°
0, = 0.271 * 20.5 kN/m>* 3.4 m = 18.89 kN/m?
0,,=0.217 * 20.5 kN/m®>* 3.4 m = 15.12 kN/m

O.3=(0.217 * 20.5 kN/m>* 1.2 m) + 15.12 kN/m? = 20.46 kN/m?
Fi=0.5%18.89 kN/m? * 3.4 m = 32.11 kN/m

F, = 15.12 kN/m? * 1.2 m = 18.14 kN/m

F5 = 0.5%(20.46 - 15.12) kN/m? * 1.2 m = 3.20 kN/m

Y F,=(32.11 + 18.14 + 3.20) kN/m = 53.45 kN/m

® Factor of Safety against Overturning

<>
2550 m.
L T O ) SRR o e, [
0,00 i S Ll D02 N T N VS VLD SO
0.30 m
-1.00 m
Y, = 20.5 kN/m?
— 2
- 3.90 m. Sadssd
@, =35°

JUN 3.20 wanansiwinsaiesnmyedasiasemuniiuiunounseaniuy

N9AnyY x Lilaaufuge 40 LouFlung

9 EY)
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A5 3.9 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassasamunsiufiunaun1sesnuuy Wenuaugs 40 wuRLns

Aalumindt 90 X
AR | Y s cne 25 1N/}
Yot 205 KN/m’®
3
Yoz 205 kN/m
B ‘Weight/unit length Moment arm Moment
Section no. Area (m)
(kN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0:15, 0.94
2 0.09 225 0.15 0.34
3 0.7 175 0.15 2.63
4 2 41 2.74 112.34
5 15 307.5 2.74 842.55
6 6 123 2.74 337.02
7 15 307.5 2.44 750.3
8 6 123 244 300.12
M, 2454
The overturning moment
M, = 128.28 | kKN-m/m
FS pvemning = 191
Check FS>1.5 OK
0.10 m.
<>

250 m.

Yi = 20.5 kN/m®
C, = 0 kN/m?
0, = 35°

8 3.90 m.

0.18 m.

<>

0.30 m.,
s

JUN 3.21 uanansAuInsaiesnmYedlasIasemumiuAunaInIseaniuy

lﬂl d‘ a a
NYANYU X LUBDOUAUEN 40 LYUALUFT
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A5 3.10 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

1ASIAS 1NN NUAUNAINITODNWUU Lﬁaauauqq 40 WURLUNST

a o=
fAn T 3 x
3 " 3
U RETEY N S VO 25 N/m
- |
Yo 205 kN/m
Ve 205 | N’
2 Weight/unit length Moment arm Moment
Section no. Area(m)
(IN/m) from pomt X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 225 0.15 0.34
3 0.7 17.5 0.15 2.63
4 0.12 3 0.15 0.45
5 2 41 2.74 11234
6 15 307.5 2,74 84255
7 6 123 2,74 337.02
8 15 307.5 244 750.3
9 6 123 244 300.12
PIVE 24585
The overturning moment
M, - 11812 | N-mm
FS overmming 3 2.08
Check FS>1.5 OK
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4 NP IR UAUA LT UL U Y Lﬁaamauqa 50 WUMNATINNTEAUAULAL

® Sojl Parameter

1d903a9InA19197 3.3 uay3ui 3.10

®  ANUNULIIFUAUAIUTIN

2.50 m.
0’a(kN/m2)
050m. . . .Y
0.50 m I
000Mm: ... AW _ =Ny
0.30 m
-1.00 m

| = 20.5 kN/m?

F1
C; = 0 kN/m?
3.90 m. 1
0, = 35°
1557\ 19.44
F2
‘—\_F?’
20.91
0.18 m. =
<>
0.30 m.
g2

U 3.22 uana Parameter AUTUT 1, TUNl 2 uagAuaNgs 50 WwuRnsvadlasiasmunaiuay

AL IIPURUAUTIN
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AuRlalATINIS(N1917)

1-sin 35°
Kip= |————) =0271

1+sin 35°

1-sin 40°
Ky = (—) =0.217

1+sin 40°
O, = 0.271 * 20.5 kN/m>* 3.5 m = 19.44 kN/m?
O0,,=0.217 * 20.5 kN/m>* 3.5 m = 15.57 kN/m

O.3=(0.217 * 20.5 kN/m>* 1.2 m) + 15.57 kN/m? = 20.91 kN/m?
Fi = 0.5%19.44 kN/m? * 3.5 m = 34.02 kN/m

F, = 1557 kN/m? * 1.2 m = 18.68 kN/m

F5 = 0.5%(20.91 - 15.57) kN/m? * 1.2 m = 3.20 kN/m

> F,=(34.02 + 18.68 + 3.20) kN/m = 55.9 kN/m

® Factor of Safety against Overturning

JUN 3.23 uanansiuinsaiesnmyedasiasimuniiuiunounseaniuy

N9AnyU x Lilaaufuge 50 Louflimng

9 EY)
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A5 3.11 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassasamunsiufiunaun1sesnuuy Wenuaugs 50 WwuRlLnS

fin TumuaT 90 X
fvuald | Y eescaee | 25 N/m®
Y.oar 20.5 kN/m3
Yoo 205 | iNm’
” Weight/unit length Moment arm Moment
Section no. Area (m)
(KN/m) from point X (m) (kKN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 22 0.15 0.34
3 0.7 175 0.15 2.63
4 2:5 51.25 274 140.43
S5 15 307.5 274 842.55
6 6 123 2.74 337.02
7 15 307.5 244 750.3
8 6 123 244 300.12
M, 273.49
The overturning moment
M, = 14534 | KN-m/m
ES ¢ ety = 1.88
Check FS>15 OK
0.10 m
<>
250 m.
050 M. €L ... . Sm? QYOS el LA S
0.50 m
0.00. Ny Wy .= Y D) a3 3
0.30 m
-1.00 m
Y: =205 kN/m?
8 21900 C, = 0 kN/m?

SUN 3.24 UanInsAuInaiesnMYedlATIas e mMLmiuAuNaINITeaNIUY

lﬂl d‘ a a
NYANYU X LUBDOUAUEN 50 LYUALUAT

52



A5 3.12 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

1AT9AT AN UAUNAINITEDNLUU WenNAUEY 50 LURLNAT

= ot
fAnlumuan 39 X
. v 3
vl Wy 25 kN/m
Yoir 205 | Nm
3
Y.oa2 205 kN/m
N Weight/unit length Moment arm Moment
Section no. Area (m)
(KN/m) from point X (m) (KN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 2.25 0.15 0.34
3 0.7 17.5 0.15 2.63
4 0.15 3475 0.15 0.56
5 2=y 51.25 2.74 14043
6 15 307.5 2.74 84255
7 6 123 2.74 337.02
8 15 307.5 244 750.3
9 6 123 244 300.12
M, 274.05

The overturning moment

M, = 136.96 | kN-m/m
Fs(o\'m“mmg) = 2
Check FS> 1.5 OK
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4 NP IR UAUA LT UL U Y Lﬁaamﬁuqa 60 LWWURUATINNTEAUAULAL

® Sojl Parameter

1d903a9InA19197 3.3 uay3ui 3.10

®  ANUNULIIFUAUAIUTIN

2.50 m.

0.60 m 0’a(kN/m?)
0.60 m
000m. ... _ A e A
0.30 m
-1.00 m
Y: = 20.5 kN/m? F1
o N,
3.90 m. VA A A
@, =35°
16.01 \ 20.00
F2 F3
0.18 m. Z 425
<>
0.30 m.

JUN 3.25 uang Parameter AUTU 1, Ju 2 uazAunugs 60 lwudwasvedlasiasamunsiumy

LAZLSIPURAUAUTN
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AuRlalATINIS(N1917)

1-sin 35°
Kip= |————) =0271
1+sin 35°

1-sin 40°
Kip= | ————) =0.217
1+sin 40°

O, = 0.271 * 20.5 kN/m>* 3.6 m = 20 kN/m?

0., = 0.217 * 20.5 kN/m>* 3.6 m = 16.01 kN/m

0.5 =(0.217 * 20.5 kN/m®* 1.2 m) + 16.01 kN/m? = 21.35 kN/m?
Fi = 0.5 %20 kN/m? * 3.6 m = 36 kN/m

F, = 16.01 kN/m? * 1.2 m = 19.21 kN/m

F5 = 0.5%(21.35 - 16.01) kN/m? * 1.2 m = 3.20 kN/m

Y F,= (36 + 19.21 + 3.20) kN/m = 58.41 kN/m

® Factor of Safety against Overturning

0.30 m.

JUN 3.26 uanansiuinsaiesnmyedasiasemuniiuiunounseaniuy

N9AnyY x Lilaaufuge 60 LouFlIng

9 EY)
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A5 3.13 WARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

lassasamunsiufunaun1seenuuy WenuRugs 60 lwuRLns

AnTunudi 3 X
s 3 3
A | Y srcedcommee | 25 KN/m
Y-a1 205 kNlm3
Yaaz 205 KN/m®
. 5 ‘Weight'unit length Moment arm Moment
Section no. Area (m)
(kKN/m) from point X (m) (KN-m/m)
1 025 6.25 0.15 094
2 0.09 225 0.15 0.34
< 0.7 175 0.15 263
4 3 61.5 274 168.51
5 15 307.5 274 842.55
6 6 123 274 337.02
7 15 3075 244 7503
8 6 123 24 300.12
| M, 301,57
The overturning moment
M, = 16355 | kN-m/m
P = 184
Check FS>15 OK
0.10 m.
<>
2.50 m.
XN o N, o WS N 4
0.60 m
900 . ¥ A
0.30 m
6
-1.00 m
Y, = 20.5 kN/m*
- 2
8 3.90 m. Cr= 0V
@, =35°

JUN 3.27 uanansiuInsaiesnImYedlasIasemumiuAunaInseaniuy

N9AnyY x Lilaaufuge 60 LouFLInNg

9 EY)
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A5 3.14 LARINITIN Resisting moment, Overturning Moment wag Factor of Safety U84

1ASIAS 1NN NUAUNAINITODNWUU Lﬁaauaugq 60 LWURLUANT

AinTumiudi 3 X
fvual | Yoo | 25 N/’
Vi 205 | kNm'
Vi 205 | kN
S Weight/unit length Moment arm Moment
Section no. Area (m)
(kN/m) from point X (m) (kN-m/m)
1 0.25 6.25 0.15 0.94
2 0.09 2.25 0.15 0.34
3 0.7 17.5 0.15 2.63
4 0.18 4.5 0.15 0.68
5 3 61.5 274 168.51
6 15 307.5 274 84255
7 6 123 274 337.02
8 15 307.5 244 750.3
9 6 123 244 300.12
M, 30225
The overturning moment
M, - 157.71 | kKN-m/m
ESOUs = 1.92
Check FS>1.5 OK
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3.4.3 ASOONUULADND LASHHUMLININUAY

Mnlassadeiunsiuiudulosihmsoufuamnugeinanlaglilévinisesnuuy
siuvesiuTinuazegUszanaaugeosiitalmAnussiuiuiutnetedh wavusudiduagurli
Ananaldiadosninlulassaisldfeinisesnuutlval Tasvhmsdaaiudanenusiudadisagy
0N Yimawmosstumussiuaugevesiufiouudmdousiufunsiuiudrtunete uasdeunose

=

fumwiiundilaeianzaeunsnauriundumldvandunniumanmedlowdieumednend

*** D9nALUUABLD
AAUALA . = 180 ksc
f, = 3000 ksc, DB 12 mm (smallest)
91N DLy, = 101.97 ke/m * 3.0 m = 305.91 kg
DL 4%, = 0.1 m*0.1 m *2.5 m * 2400 kg/m? = 60 kg
DLLLN'u%quQEU =0.07 m*3 m *2.5 m * 2400 kg/m?> = 1260 kg
DL - 1625.91 ke
® Assume column dimension (b*h =A,)

ANLANUGALYINU 30 cm * 30 cm = 900 cm?

® Determine Py, P, Py
P,=1.4DL + 1.7LL = 1.4(1625.91 kg)+1.7(0) = 2276.27 kg
P, =Pu./@ = 2276.27 kg/0.7 = 3251.81 kg
P, = P/® = 3251.81 kg/0.8 = 4064.76 kg

® Substitute A, in
Py = 0.85 FlA-AY) + f,A,
Al A, = -06.94 cm?
VUL dlofunlaan A, Anavdmuisanuinldsuduseddmanisiosinnisan
MINARRBYN wAtIaranutnfnnatawalri A, Sinau 3edudndudsaldwmdnlunee
wilufitslasamslildmanifleawauysal uaganuasnfovaanate

9 A = 46.94 cm?
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Agt  46.94 cm?
p=—"=——%100 =522 %
Ag 900 cm?

Check (1% < p = 5.22% < 8%) : OK

5 12.56 cm?
Use 4 DB 20 (12.56 cm?) : p = W *100 = 1.40 %

Check (1% < p = 1.40% < 8%) : OK

® ynsyazvavanilasn

denvwiawidnUasn 1 - RB 6
] 12 1 4 13
- 16 WINYDUAUNUAUGNAUNENUNWET = 32 cm
- 48 wihwsadwugudnatamvaniaen = 28.8 cm
- ATULATAAYBUAT = 30 cm

Using stirrup 1 — RB 6 @ 25 cm

30 cm.

4DB20
30 cm. \
Stir RB6@25 cm.

JUN 3.28 LuUIE1Enese

R/ 1o v a ° [y a
*6* DDNLLUULNUNILLNINUAY (a’]ﬁﬁUﬂ'ﬁﬂJﬁj\isU@ﬂﬂuaﬂJ 0.2m, 0.3m, 0.4 m, thag 0.5 m

'
P

Tdwinanuaugannuvesiuouiiaeiign 0.6 m Lae)

q

mMuuAli f. = 350 ksc

f, = 2400 ksc
Es  2.04%10° ksc
MN=—"=——"———-=
E. 15200v350 ksc
1
k = = =0.479
fs 120 ksc
1+n—fc 1+7(157.5)ksc
. k 0.479
j=1-—=1-——=10.840
3 3
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® (heck bending capacity
Depth 0.6 m

P, = (Ky * Y1* h) = (0.271*20.5 kN/m>*0.6 m) = 3.33 kN/m?

w = 3.33 kN/m
1 2 1 2
Mmax = 3 wL® = 3 * 333 KN/m * (2.50 m)* = 2.60 kN — m = 265.13 kg — m
100 cm
M 265.13 kg—m* ———
LM __ _ 351 cm?

S

- fsjd - 1200 ksc *0.840 *7.5 cm

® Detail Drawing

. 100 cm
Spacing = ——— (Avebar)
s,required

If using RB 9, Aepasr = 0.636 cm?
Ay = Pribd = 0.0025%100 cm *10 cm = 2.5 cm?

] 100 cm 5
- Spacing = pYpE) (0.636 cm?) = 18.12 cm

Used RB9 @ 15 cm

, 100 cm :
- Spacing = G Ol (0.636 cm?) = 25.44 cm

Used RB 9 @ 20 cm

2.5 m.

L J L J Ld LJ Ld L J L4
Y Y Y Y r'y Y a 0'1 m.
\ -\

\— RB9@15 cm. \_ RB9@20 cm.

N
v

JUT 3.29 Wuuvengurumunaiumy
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' [

JU7 3.30 Tuwalassasemunsiufunas Sdnsagunasniseenuuuainlusunsy Revit
3.5 N15AATILNAE Plaxis 2D

3.5.1 AnwlUsHkNsuNIg Finite Element

1
Y VYa

Tums3deiliidelatlusunsy Plaxis 2D it Fadulisunsuneuitunasninnisinsey
asrusnaulnluddduud (FEA) meluveuunvesimnssusidinailn sufansdesy anuades
wagnsivaves nedeldlusunsuiliieinsnginisafoun waskssmuauinssiiumuneiuau

NOU LAYUAINITODNILUY
3.5.2 MyATEAlATIESemLNIiuAY
INTIATILITEANANEY 60 WURAWRNIABUNITORNWUY

% Nsimue Project Properties
NTIATIZIIY Plaxis 2D TngAnauuszuIuaasen (Plane Strain)
mvuald Judruglanumaen (Element) § 15 Yudiu (Noded) mviuauuudtaedly

WY x 12.00 Lums wagluwnu y 8.00 tH§T
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&« Project properties

Project Model

Type
Model Plane strain
Elements 15-Noded
Units
Length m
Force kN
Time day v
Stress kN/m2
Weight kN/m?

[C)set as default

General
Gravity 1.0 g (-Y direction)
Earth gravity 9.810 m/s2
T 10.00 kiN/m?3
Contour
X min 0 m
X max 00 m
Y min 0.000 m
y max m
y
»
X
Next oK Cancel

JUN 3.31 n13muA Project Properties 1agvin153iAs1e%

o nsiruadeyanu

o v o a < % a s a a
UIVBYRIINATTLINTHITIAU BH — 3 1 UumnUstun1siasIzyt @n naud

d1aesuvsonniiu Medium dense silty Sand wag Dense to Very dense

silty/clayey Sand milnsgiegnieldoulun1sivives wes - aaeuy (Mohr -

Coulomb Failure Criteria) Ina5in15szu1eun (Drained)

M1517 3.15 Aavantaveshunldlunisiem

[
[
v

Distance from
Friction Angle , 5
Soil Ground Surface Thickness (m) Description Soil Classification Y (&N/m) E'(kN/m') | Poisson's Ratio Interfaces
(Degree)
Top Bottom
1 0 3 3 Medium dense silty Sand SM, SP-SM 35 20.5 35000 03 0.7
2 3 -42 1.2 Dense to Very dense silty/clayey Sand SM, SC 40 20.5 35000 0.35 0.7
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deyanmuaudfivesiiuanassldlulusunsy Plaxis 2D

Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
S |

General Pparameters Groundwater Interfaces Initial

Property Unit Value
Material set
Identfication Medum dense sity Sand
Material model MohrCoulomb
Drainage type Drained
Colour RGB 161, 226, 232
Comments

Vensat KNjm? 20.50
Vaxt Njm? 22.50
= Advanced
Void ratio
Diatancy cut-off

Next oK Cancel

gﬂﬁ 3.32 %’auﬂaﬁﬂ‘d%aqau%’ju Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
1 [

General Parameters Groundwater Interfaces Initial

Property Unit Value
Stiffness
E K2 35.0063
» ..7. _ A} u:oguj
Alternatives
G KNjm2 13.4653
Eoeg K2 47,1263
Strength
Cot yjm? 0.000
@' (oh) e 35.00
v (psi) ° 0.000
- Advanced
Set to default values
Stiffness
£ K/m3m 0.000
Vee m 0.000
Strength
Cinc Kijm?/m 0.000
- m 0.000
Tension cut-off
Tensie strength KNjm2 0.000
Undrained behaviour
Undrained behaviour Standard
Skempton-8

Next oK Cancel

gﬂﬁ 3.33 “ng"e)anJa Parameters U99AUYU Medium dense silty Sand
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Soil - Mohr-Coulomb - Medium dense silty Sand
JEal
General Parameters Groundwater Interfaces Initial
Property Unt  Vake
Stiffness
Stffress Standard
Strength
Strength Manual
R 0.7000
Consider gap dosure =
Real interface thickness
Brw o
Groundwater
Cross permeabiity Impermeable

Drainage conductivity, & m?/day/m 0.000

E‘Uﬁ 3.34 {Jjayja Interfaces ¥83AUTU Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
1&g

General Parameters Groundwater Interfaces Initial

Property Unit Value
KO settings
K determinaton Automatic
Kox =Ky,
Kox 0.
Ko %

oK Cancel

1%

gﬂﬁ 3.35 99y Initial YBIAUTU Medium dense silty Sand

64



Dense to Very dense silty/clayey Sand

Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
B a
General parameters Groundwater Interfaces Initial
Property Unt  Value
Material set
Identification Dense to Very dense sity/day:
Material model Mohr-Couomb
Drainage type Drained
Colour RGE 134, 234, 162

Comments

General properties
KNjm? 20.50
Kjm? 2.5

Vunsat
Ve
= Advanced
Void ratio
Dilatancy aut-off
0.5000

Next oK Cancel

E‘U‘ﬁ‘ 3.36 Sﬁagaﬂljﬂﬂﬁumau%u Dense to Very dense silty/clayey Sand

Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
i A Wi

General Parameters Groundwater Interfaces  Initial

Property Unit Value
Stiffness
£ wme [ s
) ) 0.3500
Alternatives
G yjm? 12,9663
Eoud Kjm2 561763
Strength
[ INjm3 0.000
@' (ph) 2 40.00
W (es) ° 0.000
= Advanced
Set to default values
Stiffness
o Wyjm3jm 0.000
Yo m 0.000
Strength
Cinc KN/m3/m 0.000
Yoet m 0.000
Tension cut-off
Tensie strength Kjm? 0.000
Undrained behaviour
Undrained behaviour Standard
Skempton-8

g‘d‘ﬁl 3.37 ,,mda Parameters ¥99AUYU Dense to Very dense silty/clayey Sand
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Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
LB a
General Parameters Groundwater Interfaces Inital
Property Unit Value
Stiffness.
Stiffness
Strength
Strength Manual
Rinter 0.7000
Consider gap dosure

Cross permeability Impermeable

Drainage conductivity, &k  m>/day/m 0.000

gﬂﬁ 3.38 %aaga Interfaces ¥a3AUTY Dense to Very dense silty/clayey Sand

Sail - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
el

General Parameters Groundwater Interfaces Inital

Property Unit Value
KO settings.
Kg determination Automatic

Kox =Koz

CaN
.
=b.

3.39 Sﬁaga Initial VoIAUTU Dense to Very dense silty/clayey Sand
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n1sldvaya Borehole ves BH - 3

L Modify soil layers = o X
Borehole_5 (.,
_ Insert Delete
x -2.000 WL L il
Head  0.000 Soil layers water Initial conditions Preconsolidation Field data
Layers Borehole_5
z Material Top Bottom
—o00 1 MedumdensesitySan 0000  -3.000
| ZlDensethewdemed -3.000 -4.200
-1,000 ]
-2,000
-3.000
-4,000 r &
() Bottom cut-off 0.000 m
| % Steresponse | HEBoreholes | | [ Materials oK

JUN 3.40 nslddeya Borehole ¥09 BH - 3
% nslddoya Structure lassasefunsiufudounisesnuuy

M50 3.16 YeyaaudRvadasiasmuniuauneunsesnuuunldlun1siasey

iy 0.18 2.03E+07 0.7 1.90E-03 | 14182000 |3.84E+04| 0.15 24
Cap Beam 0.3 2.19E+07 0.09 |6.75E-04| 1969200 |1.48E+04| 0.15 24

¥
w@nsad 1!%‘4)31] 0.1 2.03E+07 0.25 | 2.08E-04| 5065000 |4.22E+03| 0.15 24
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mislddeyalaswaiesmunsiufuneusaniuy

Plate - indu

F-Y
Property Unit Value
Material set
Identification iy
Comments.
Colour W res0,0, 255
Material type Elastic
Properties
Isotropic
EA, KN/m 14,1866
EA, KN/m
& KN m3/m 38.4063
d m
w ki/m/m 24.00
v () 0.1500
Rayleigh o 0.000
Rayleigh B 0.000
Prevent punching O
oK
1] ~ 1 1Y <@
IUN 3.41 N3 SUBUALENUN
Plate - Cap Beam
o5,
Property Unit  value
Material set
Identification Cap Beam
Comments
Colour I o8 242, 54, 22
Material type Elastic
Properties
Isotropic
EA, KN/m 1.969€6
EA, KN/m
5§ KN m3/m 147763
d m 0.3000
w KN/m/m 24.00
v () 0.1500
Rayleich a 0.000
Rayleigh B 0.000
Prevent punching O

oK

sU7l 3.42 mslddeya Cap Beam
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Plate - ihidiagy
e,
Property Unit  vale
Material set
Identification ndidwdanl

Comments

Colour RGB 98, 242, 54

Material type Elastic
Properties

Isotropic |

EA, N/m 5.065€6

&l KN m3/m 4221
KN/m/m 24.00
v () 0.1500

Rayleigh a 0.000
Rayleigh B 0.000

oK Cancel

U7 3.43 nsladeyaansaduiagy
R - .
#® JUADUNITIATIZYNG
yinnsinfalasaaseineiuau lassegauilasanisiivug
- Talassasanuwnaniumu

- ¥1A3ld Positive / Negative Interface

- Tdfuougs +0.60 was AuauldavianuamileuriuAu Medium dense silty Sand

69



Selection explorer 0.00 400 8.00 12.00
- @ Selection P P I I ST IR S L
200 |
=) Negativelnterface
Material mode: From adjacent soil s N
Apply strength reduction: B 7
Active in fiow: [] B
Virtual thickness factor: 0.1000 o .
- Plate ]
Model explorer \' 1
Attributes library = ] YA ®e
@) Stratigraphy B b
@) Geometry Q| 000 T
@) Plates o > O 1®
@) Interfaces > . X
@) Soils w, . 1 ‘
r‘. —_1' I 1
| ol
1% ,
| £ | 400 OO I IACDP. ol h B
=] =
B 4
[5] | Coordnates  (-2.000 3.000) |[Rulers'][Onign | Crosshair [ Snap to object | Snap to grid | Grid | g
A SL II b4 1 v Aa
EUVI 3.44 {@LATIATINNLNINUAU
Selection explorer | N | = L lﬁ_l 0.00 400 8.00 12,00
BQP‘:Vg;:-Z "_:_ lIIIIIIAIIIIIIAIAIIIIIIII T 1
x: 6.000m >
y:0.000m | =% 400
e I B
& Points[0] | 5
X: 6.000m (8 HH z
y: 0.000m i |
& Points[1] % 7 !
x: 12.00m AN N £ |
Model explorer W ¥ X m
Attributes library =1 1 YA ® |
@ Stratigraphy [ b
@) Geometry ; Q| 000
@) Plates 3, 4%( 'r‘
@) Interfaces I [, 1 lx
@) Soils ‘ by : ¥ f
N - ) |
i
LN 1 ®|le
T B 1 I
o | 400 | | 1
= _
n‘ .
F=| Coordinates  (9.000 -1.000) Rulers || Origin | Crosshair | Snap to object || Snap togrid || Grid | &

5UT 3.45 Tdsy

U

4

NNITOU

[
v v

a dl
UBUAUN

70



®  MuuAdAUATANaEIBEAuIN (Very Fine Mesh)

Output Version 20.0.0.119

Connectivity plot

Audiuas 60 lwufinins AounsoanuuUAIUWIAUAL 1371/2023
PLAXIS

Company
Auduas 60 lwuduing founsoanuuurtuwaduau  |KMITL

Dadat)

A o aa sala =
E‘UV] 3.46 HAIINNITANUADALUUANUAIMNALLDEANIN

IMMIAATIZTBANALES 60 WURATUAINITBDNLUY

** n13fmuA Project Properties
N1TILATIZIY Plaxis 2D IngAnaunszuIuauasen (Plane Strain)
mvuald Judiuglaumiaen (Element) 3 15 Judiu (Noded) Amuauuudnasdly

WAY x 12.00 wes wagluwny y 8.00 AT
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&4 Project properties

Project Model

Type
Model Plane strain
Elements 15-Noded
Units
Length m
Force kN v
Time day v
Stress kN/m2
Weight ki/m?

[)set as default

General
Gravity
Earth gravity

Next

1.0 g (-Y direction)

9.810 m/s?

10.00 kN/m3

0.000 m

12.00 m

0.000 m

m
y
»
X
oK Cancel

U1 3.47 Msimviua Project Properties M3gyMsaATIen

% N mundeyanu

doyannsatvd1sanu BH - 3 uilusuuslunistiesieyt anmaui

F1aesuvsoanidu Medium dense silty Sand wag Dense to Very dense

silty/clayey Sand mslasziegnelieulunisivhives wes - aasuy (Mohr -

Coulornb Failure Criteria) Ingiin1sszutenn (Drained)

6

a wa a z:l'FL M‘L a
$1979N 3.17 AFNUAYDIAUNLYLUNITIIAIISN
Distance from
Friction Angle
Soil Ground Surface Thickness (m) Description Soil Classification % (kN/mj) E' (kN/m7) Poisson's Ratio Interfaces
(Degree)
Top Bottom
1 0 -3 3 Medium dense silty Sand SM, SP-SM 35 20.5 35000 0.3 0.7
2 3 4.2 1.2 Dense to Very dense silty/clayey Sand SM, SC 40 20.5 35000 035 0.7
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deyanmuaudfivesiiuanassldlulusunsy Plaxis 2D

Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
S |

General Pparameters Groundwater Interfaces Initial

Property Unit Value
Material set
Identfication Medum dense sity Sand
Material model MohrCoulomb
Drainage type Drained
Colour RGB 161, 226, 232
Comments

Vensat KNjm? 20.50
Vaxt Njm? 22.50
= Advanced
Void ratio
Diatancy cut-off

Next oK Cancel

gﬂﬁ 3.48 %’auﬂaﬁﬂ‘d%aqau%’ju Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
1 [

General Parameters Groundwater Interfaces Initial

Property Unit Value
Stiffness
E K2 35.0063
» ..7. _ A} u:oguj
Alternatives
G KNjm2 13.4653
Eoeg K2 47,1263
Strength
Cot yjm? 0.000
@' (oh) e 35.00
v (psi) ° 0.000
- Advanced
Set to default values
Stiffness
£ K/m3m 0.000
Vee m 0.000
Strength
Cinc Kijm?/m 0.000
- m 0.000
Tension cut-off
Tensie strength KNjm2 0.000
Undrained behaviour
Undrained behaviour Standard
Skempton-8

Next oK Cancel

gﬂﬁ 3.49 “ng"e)anJa Parameters U99AUYU Medium dense silty Sand

3



Soil - Mohr-Coulomb - Medium dense silty Sand
JEal
General Parameters Groundwater Interfaces Initial
Property Unt  Vake
Stiffness
Stffress Standard
Strength
Strength Manual
R 0.7000
Consider gap dosure =
Real interface thickness
Brw o
Groundwater
Cross permeabiity Impermeable

Drainage conductivity, & m?/day/m 0.000

E‘Uﬁ 3.50 {Jjayja Interfaces ¥83AUTU Medium dense silty Sand

Soil - Mohr-Coulomb - Medium dense silty Sand
1&g

General Parameters Groundwater Interfaces Initial

Property Unit Value
KO settings
K determinaton Automatic
Kox =Ky,
Kox 0.
Ko %

oK Cancel

1%

gﬂﬁ 3.51 98ya Initial YBIAUTU Medium dense silty Sand
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Dense to Very dense silty/clayey Sand

Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
B a
General parameters Groundwater Interfaces Initial
Property Unt  Value
Material set
Identification Dense to Very dense sity/day:
Material model Mohr-Couomb
Drainage type Drained
Colour RGE 134, 234, 162

Comments

General properties
KNjm? 20.50
Kjm? 2.5

Vunsat
Ve
= Advanced
Void ratio
Dilatancy aut-off
0.5000

Next oK Cancel

E‘U‘ﬁ‘ 3.52 Sﬁagaﬂljﬂﬂﬁumau%u Dense to Very dense silty/clayey Sand

Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
i A Wi

General Parameters Groundwater Interfaces  Initial

Property Unit Value
Stiffness
£ wme [ s
) ) 0.3500
Alternatives
G yjm? 12,9663
Eoud Kjm2 561763
Strength
[ INjm3 0.000
@' (ph) 2 40.00
W (es) ° 0.000
= Advanced
Set to default values
Stiffness
o Wyjm3jm 0.000
Yo m 0.000
Strength
Cinc KN/m3/m 0.000
Yoet m 0.000
Tension cut-off
Tensie strength Kjm? 0.000
Undrained behaviour
Undrained behaviour Standard
Skempton-8

g‘d‘ﬁl 3.53 Y9ya Parameters YBIAUTU Dense to Very dense silty/clayey Sand
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Soil - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
LB a
General Parameters Groundwater Interfaces Inital
Property Unit Value
Stiffness.
Stiffness
Strength
Strength Manual
Rinter 0.7000
Consider gap dosure

Cross permeability Impermeable

Drainage conductivity, &k  m>/day/m 0.000

gﬂﬁ 3.54 %aaga Interfaces ¥a3AUTY Dense to Very dense silty/clayey Sand

Sail - Mohr-Coulomb - Dense to Very dense silty/clayey Sand
el

General Parameters Groundwater Interfaces Inital

Property Unit Value
KO settings.
Kg determination Automatic

Kox =Koz

CaN
.
=b.

3.55 Sﬁaga Initial VoIAUTU Dense to Very dense silty/clayey Sand
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n1sldvaya Borehole ves BH - 3

& Modify soil layers

O X
Borebole_s =
x -2.000 = =
Head 0.000 Soil layers water Initial conditions Preconsolidation Field data
Layers Borehole_5
# Material Top Bottom
9 .u% T 1 Medium dense silty San 0.000 -3.000
2 Dense toVerydensesil -3.000 -4,200
1,000
-4,000
— O Bottom cutoff 0.000  m
% Site response H2 Boreholes 5] materials oK
JUN 3.56 n1sldUaya Borehole ¥09 BH - 3
< 1Y v o v a [
** mﬂasuaa%la Structure Iﬂi\?ﬁﬁ'mﬂ']LLW\‘iﬂUfﬂu‘Via\?ﬂqﬁaaﬂLLUU
a ¥ wAa ¥ o v a (2 i a e
$1379N 3.18 ﬂ@;ﬂaﬁmum%aﬂﬂiﬂaiwmLL‘W\‘iﬂum‘lmmﬂ?’iaaﬂLLUUm"ﬁumi’Jm’iww
- 2 7 Poisson's
Tassaine AMIMUI(m) | E(kse) | A@m) | I(m) |EAGNm)| EI w
Ratio
Lﬁ'll%i] 0.18 2.03E+07 0.7 1.90E-03 | 14182000 |3.84E+04 0.15 24
Cap Beam 0.3 2.19E+07 0.09 6.75E-04 | 1969200 |1.48E+04 0.15 24
!ﬁ"l'%l'éfh!%:%g‘l.] 0.1 2.03E+07 0.25 2.08E-04 | 5065000 |4.22E+03 0.15 24
ERRE) 0.3 2.03E+07 0.18 1.35E-01 | 3646800 |2.74E+06 0.15 24

14




imislddeyalaswaesmunsiufundaniseaniuy

Plate - indu
Property Unit value
Identification i

Colour W res0,0, 255
Material type Elastic

EA, Njm 14,1866
EA, Njm

=4 KN mz/m 38,4063
w KNfm/m 24.00
v () 0.1500
Rayleigh a 0.000
Rayleigh B 0.000
Prevent punching ]

U7 3.57 mstadeyaandy

Plate - Cap Beam

Property Unit  value
Identfication Cap Beam
Colour [ ros 242, 54, 22
Material type Elastic
Properties

Isotropic

EA, jm
51 KN m3fm 14.773

w kN/m/m 24.00

sU7l 3.58 nslddoya Cap Beam
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o 2 - .
% JURDUNITIATIEVNE

yinsAnealasaasemenanuiu lassesauilasanisinum
- Talasaasnanunanumu
- yAsld Positive / Negative Interface

- Tdfuaugs +0.60 wns Auauldaianuamileuriuiu Medium dense silty Sand

Selection explorer N~ 0.00 4.00 8.00 12.00
& @) Selection n
Tl
Tl i
=) Negativelnterface | By | 400
Material mode: From adjacent sol .
Apply strength reduction: [¥] HH ]
Active in fiow: [] B
Virtual thickness factor: 0, 1000 . 1
=) Plate N 5
Model explorer LY (— ollle
(# Attrbutes lbrary i~ -
- @) Stratigraphy 3 B
@ @) Geometry 1 Q B Y A
@ @) Plates sl aor™
@ @) Interfaces g = Tians :_‘
@ @) Sols N B X
0. 4
"‘ A1
ED - o e
l -« —
|
| @ | 400
|
(Ruas |foron’| [ona ct || Snap to g id
| =] | Coordnates  (1.000 1.000) Rulers |['Origin'| Crosshair | Snap to object || Snaptogrid | Grid | &
\
5UM 3.61 Tdlassasnaiunaniunu
3 y
Selection explorer | R ‘ 0.00 400 8.00 12.00
= {
& @pbens ' e  KRiz Ka 2V 4
X: 6.000m i
y:0000m . o IS -
=] 3
%, | 400
- Points[0] R
x: 6.000m | LHH 7
¥:0.000m £ . .
= Points[1] - 7
Madelwlure):: = - A:¥ —_ o lo
@ Attributes library ‘ o 4
[ @) Stratigraphy o ~
[ @) Geometry Q i YA
@ @) Plates % | ag0 1 ®
@ @) Interfaces % » P
- @) Soils by = X
r, 4
=
4 -
B | <00 |
& 4
[5] | Coordnates  (8.000 0.000) [ Rulers || origin | Crosshair | Snap to object || Snaptogrid | Grid |

v '
VU A )

JUN 3.62 ldsgRudufundenisay
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(Very Fine Mesh)

ALAZLDYALN

TAUADDUUANI]

n

Output Version 20.0.0.118
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w,_ m_ w_ w._

o e o %

Connectivity plot

Froject descrpbon

0/112023

(KMITL
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U 4
NANISIVLLAZNISIATIZINE

4.1 Han1598

a

NI Factor of Safety adlAsadarumeiufiuneusazndnIseenuy Wioaufy
astaust 20 — 60 wuRms alddmdsvinsoanuuy M Factor of Safety vaslassadteiunsfufu
ITUINNIINTOBNLUY wdaunnInAiseusulsd@sie 1 Factor of Safety 11nndn 1.5 lufunseds
agulaanlassadenunsiufundniseonuuulanuundss wazlasnds ausaldaulaass

wonniuds Judunwimslumsneasradlaiiatymiusnadulusuian

M1519% 4.1 WIULiguAT Factor of Safety U99lATI@S9MUNIAUAUNDU LAEWAINITOBNUUY

fisvufuausnge
4 Factor of Safety | Factor of Safety
mmqwmﬂunu (cm) : ]
nauaaniLyy Hadaanityy
20 1.94 2.17
30 1.93 2,12
40 1.91 2.08
50 1.88 2
60 1.84 1.92

4.2 N15ATIZINE

nMslglUswnu Plaxis 2D Tumslesigiminisideguvesiunsiuiy nmsiadeusivesiuly
UnalATEamune AUAUNIUUEINT LUITIU WagauAunanfinseyisielassasemumaiusiu e

QUAUEY 60 WURIATTINNDUNITOBNKUY WAZVAIN1TERNKUULATIATIA NI LAY



4.2.1 MITAATIEANANDUNITODNUUU

N3UN 4.1 lassasemuneiusuinisdesusin saddwnnigawiiu 4.713 * 10° m

Output Version 20.0.0.119
-1.00 0.00 1.00 200 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 ml
TP VTP OV PP POV POV TP ST R O T L O O O T S PN AT oV TN P

200 3 o
100 3 0n2
e &
10 3 K]

E| LTSk 008

3 LTSk
200 3 1

3 T 008

E| X N 0ot
wd A EE

E + 00z
500 3} > x

E o

Deformed mesh |u| (scaled up 50.0 times)
Maximum value = 4.713*10° m (Element 1 at Node 1291)
G
ANBiuA 60 toUAiIng AdUASDDNUUUAMWIAUAL | 16/12/2022
PLAXI =
ANAUAY 60 (WUALINT ADUNTIOAULL .. [161 }KMlTL

‘Uﬁ 4.1 LLE‘WNﬂ'ﬁLﬁﬂiﬂ‘ﬂaﬂiﬂiﬂﬁiﬁﬂﬂﬂLLW\?ﬂUﬂUﬂE]UﬂW‘JE]@ﬂLLUU LZLI’?JE]@J@UEN 60 LYUALLAT

a

drunmaadeusiiluwnsiuvewivluuinalasaimunsiuauiliunigawiiiu 4.713 *

10% m éﬁ“ﬂLLamﬂugUﬁ 4.2

e PLAXIS 2D Output - [ouiégs 60 toud s - Calculati its, Backfil t0 0.6 m [Phase. 7] (7/161), Total displacements juf) - o
W File View Project Geometry Mesh Deformations Stresses Tools Options Expet Window Help -lalx
S Ty ey TN e T
B2 8RB || Na R| gD 0| = soanosnrme1cme) ‘5| o [ER
e >
w® .00 200 0.00 200 400 600 8.00 10,00 200 14.00 16.00 18.00 2.00
= L L ! L ! L I L I I 1 I ) 1 I I L ! L L I I L 1 L
i @) Geometry =
L= [ ® 7 Plates ‘ = 103 m)
[o] | & @ mertaces 3 a5
o | @ sols —
15 ) water losds 3 400
I8 |# O Ftodes 0.0 7 350
© |¥ stress points 9
7 |5 © E Materais E 3.00
I — 250
2 =
-2.00 - 2.00
3 150
i 4 100
n =
00 0.50
T B 0.00
B 3 a
v Total displacements |u] (scaled up 50.0 times)
g &= Maximum value = 471310 m (Eement 1 at Node 1291)
Command ine

Sesson Modelhistary.
Comnands can be called as follows:
command [target] [parami [parsmz [...]]]
for example:
etresults phases 1] Resultrypes.Sofl.utst “ode”
info Utot_phase_1_sol,
ice tne:cinfer commnd 5 sccess information sbout 0 abject
0 view the command parameters expected by the commands of the target object

Command
(8,646 -4.868) Plane strain

Uﬂ 4.2 LLﬁﬂﬂﬂ?iLﬂﬁE]‘LMﬂULLU')i’J@J‘UENWUIUUiL’JmIﬂ‘Nﬁ’iNﬂWLLWQﬂUﬂ‘L&ﬂE]‘UﬂWiE]E]ﬂLL‘U‘U
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drunsiadaudiluiuisivresvesiuluuinalasasemunsduaudauniaaviniu

0.2221*10® m wazilAtosdigaiiniu -0.6068 * 10° m fauansluguil 4.3

4ua PLAXIS 2D Output - [rusfugys 60 seudiins iowunsoonuuriwveriud - Calculation results, Backfil to 0.6 m [Phase. 7] (7/161), Total displacements u.x] - o
i File View Project Geometry Mesh Deformations Stresses Tools Options Expert Window Help -8 x
3_.‘.éﬁ‘.Olq«v'&Qﬂ'c‘o“ﬂm\:‘mmosmmnﬁmm) B 2 o[@
R -2.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 2.0
@ @)V Geometry
l.: & :i« Plates. i
18] |& @ interfoces 0.25
1 | B @ ¥isas 0.15
B 1 QI Water oads
15 | O todes 0.00 0.05
™ B OV stressponts K 0.05
7 @ @ Materils =
.15

@ =i

- .
r 0.35
i ¥ 0.45
n 400 0.55
® 0.65
e > x a
il
&
& = Maximum value =0.2221%10 % m (Element 48 at Node 993)

Moimum valve = 0.6068°10 > m (Element 540 at Node 4571)

Command ine.

Sesson  Model history
Commands can be called as fol
ea—.m [ur.n] [parom. [parnz [...101
for
wetresy e phases( 1] mesultrypes.sofl.utot “rode:
b0 utot,phese_1 S0l
% the ~ifor comsand £ pec e o OrElon aloRtlie object
Use the ~comands® comand o vies the comand parsmeters Expected by the comands of thé target object

|
|| commend >
2121-0319) Plane strain Soil 234 (cluster 2) [Soil1_Soil_4.1]

JUN 4.3 uanamsiadeudiluiuisiuresiuluuinulas@assmunsiuiuneuniseaniuy

=

diunsimdouiilukinnvesaanuluusnalasaiemuneiuaudannfgayindu 0 m

LLaullﬂWuaEW]ﬁﬂLVI']ﬂU -4.713%10°m ﬂ\?LLﬁﬁ\ﬂ‘lﬁUVl 4.4

4 PLAXIS 2D Output - [nnugs 60 s -G Backfil to 0.6 m [Phase_7] (7/161), Total displacements u_y] - o
ua File View Project Geometry Mesh Deformations Stresses Tools Options Expert Window Help -&x
B e[| 7{0[@ QAR || ﬂmlgmmosmmm&um) v\—_‘ = g
w® | 2.00 0.00 20 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 .00 2¢
L I L L s 1 L ! L i L I ‘ Liiyns L L I L ! L I L I L 1
@) [~ Geometry
5 & @) Plates 102 m
16] & @ etaces oz
| & @ sols 225
& Q] water loads S 7S
@ & O ¥ Nodes
@ O [l stress ponts 2
7@ [ Materials 75
2 225
200 275
B 325
e 375
a 400 A
T 475
& a
=
o Total displacements u,, (scaled up 50.0 times)
,
Minimum value = 471310 % m (Element 1 at Node 1291)
Command Ine

Commands can be called as follows:
ommand [target] [paramy [param2 [...1]]
for

[-1] ResultTypes.Soil.utot “node”

use the "info" command to access informetion sbout an obje
USe: the ~commads comand 50 vitw the comand paremmters 4 ucm by the commands of the target object

Command
(1.3100.310) Plane strain

JUT 4.4 uansnmisiadeusalunuifwesiuluusiulasaisiwneiufunaun1seanwuy
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1 ¥ v dl o 1 ¥ o U a a1 lﬂl 1 U
wazludIUYIRNUAUNENINTE VIR D LATIAS19ALNG NUAUNAINNFALNINY 0.02445

waziAnloegamniu -9.620 * 10° dawandlugun 4.5

Output Version 20.0.0.119

-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

TIOTOT TV VYT Y00 NPT TOTY FVUPT PPPTY POTTY TOVVL FPUPT TU0Y PYTTT PP PEVLTHTOY IYVOTTORYY IYTTT VUYL IVTOTTVTUN FYVTEIYOVE FPPTTTOVYN FEVTI IO PPV FOVITIT VN T OP
34
24
1.00
0.00
-1.00
-2.00
-3.00 |

p X
400 + >
5.00 X
Total principal strain directions (scaled up 10.0 times)
Maximum value = 0.02445 (Element 135 at Stress point 1610)
Minimum value = -9.620*10°% (Element 135 at Stress point 1616)
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fuas 60 1wuALIAS AounTooNUUUAUNNALAN 16/12/2022
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fiugs 60 UAWRS AOUNNSIOANLY ... t161 ‘KMITL

JUN 4.5 uansanuauvannseyidelassaseiuneiuaunaun1seenkuy Wenuaugs 60
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4.2.2 NMIIMATITANANAINITDDNWUY

NFUN 4.6 laseadremuneiuauinisdesusin daamnniigawindu 4.714 * 10° m

Output Version 20.0.0.119
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3 008
20
= 006
= 004
4.00 3
3 002
3 0
Deformed mesh |u] (scaled up 50.0 times)
Maximum value = 4.714*10° m (Element 1 at Node 542)
o
ANAUZ 60 1HUANAT MAINNSODNLULAMWIAUANL |16/12/2022
P LAES [atpprbammnant o ] o~ FOY S liozned)
|nufiuas 60 iwufiuIns AINSORAKLLA ... (1 43 |KMITL

JUN 4.6 uanin1sidesuvedasaaiemunefuAuAINIToRNkUY WenuRugs 60 [wuRllnS

drunaedeudiluwnsiuveiuluvinalasainiwwsiuiudaunnaamiiny 4.714

10% m fauanslugui 4.7

e PLAXIS 2D Output - [nsdiugs 60 widors v amariudi - Calcul [Phase 8] (8/143), Ttal displacements ] - o
W File View Project Geometry Mesh Deformations Stresses Tools Options Expent Window Help -&x
— ® Ty - z
BloaR B oo a’d| D)o = mnnosmpmescmn = o [F
R 400 200 0.00 20 400 600 800 10.00 2.0 14.00 16.00 18.00 2.00 200
e T A L U PTTT P PR T COUI DY DI FUU TR VT PV PUTTE UL T PP PO TUV TN PO TN DT T PO T AT
@)~ Geometry
ISia @ 7 Pltes o
61 -t 200
6] @ @ inerfaces a5
£ @) sols
1 ® q wateroads 400
1 | B O I Nodes 1%
i O~ stess ponts 000
~ @ [ Materals 3.00
— 250
=
200
200
150

o 100
n -4.00 0.50
T 0.00
2 a
=
< Total displacements |u] (scaled up 50.0 times)
2 = Maximum value = 4.714%10 > m (Element 1 at Node 542)

Command Ine:

Session  Model history

Commands can be called as follows:
command [terget] [parem1 [paran2 [...11]
for example:
getresults Phases[-1] ResultTypes.soil.utot “node”
info Utot_Phase_1_soil_1
use the “info" command to access information about an object
Use the “comands” command to view the comand parameters expected by the commands of the target object

Command

(6974-5.015) Plane strain
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g = 1

drunmsadaudiluiwisivvesvesivluuinalasiaiimunsduauilAunngawmingu

0.2400%10° m wazilAtosdigaiiiiu -0.6217 * 10° m fauansluguil 4.8

4 PLAXIS 2D Output - [rusfiuas 60 venfins wismsoonuuurhuwsrufiu - Calculation results, Backfill to 0.6 m [Phase 8] (8/142), Total displacements u_x] = a8
i File View Project Geometry Mesh Deformations Stresses Tools Options Expert Window Help -8 x
&M@ B o A AR g K] 0| Ebctnoenpumes s 3 m @]
.00 200 0.00 200 400 600 8.00 10.00 12,00 14.00 16.00 18.00 20.00 2200
[P T PPN P PP VT PUTIS TV PUTE TTTIN FRETY PITTE PURTT FUTTE PTTET FRTTY PUTT FTTTY TS TP FUTT PTTeT NITT PUTTE PETET TR PO T
102 m)
200 025
0.15
005
0.00 0.05
.15
0.25
-2.00
0.3
0.45
.55
-4.00
065
a3
Total displacements u,, (scaled up 500 times)
@ Maximum vakue =0.2400%10  m (Element 39 at Node 339)
Miimum value = 0.6217*10  m (Element 515 at Node 11866)
Command ine
Session Model history
Commands can be called as follows:
command [target] [parami [parem2 [...11]
for example:
getresults Phases[-1] ResultTypes.soil.utoet “node”
info Utot_phase_1_Soil 1
Use the “info" comand t0 access information about an object
Use the "commands” command to view the command parameters expected by the commands of the target object
|
Il
i
|| command >

ce70m8 | Planestain
JUN 4.8 uanamsiadeudiluiuisuresiuluusnalasaismunsiufundiniseaniuy

'
= 1

drunisindeusiilukinnwewenuluuinalasas Mt uaAulALnAgawiiu 0 m

wazdAlesganiniu -4.714 * 10° m dsanslugui 4.9

s PLAXIS 2D Output - [nasfiugs 60 voiusss wiimsoonauurameriudu - Calculation results, Backfillto 0.6 m [Phase_8) (8/143), Total displacements u_y] — el
i File View Project Geometry Mesh Deformations Stresses Tools Options Expet Window Help -&x
Elhs@Bo e a m|.’.‘i‘m‘;‘mmo.smm_susupm H = o fa
" output -
=l .00 200 0.00 200 400 600 8.00 10.00 12.00 14.00 16.00 18.00 2.00 22.00
@ @) 7] Geometry -
= & @) Plates = 203 m
18] |9 @ s ks ez
L |® @ Psois = 0.25
W @ Q[ | water loads — .75
18] |® O Inodes 3
~* |@ O|¥|stress ponts B 125
7 | & @8 Materids = 175
2 - 225
2 "or.,g‘y‘»yui =
= 3 ot 35,1&%' o=
=] s:‘; # :L: 4‘ 375
= FAVAN D
a 3 ATV 4z
T = 475
& 3 a
& Total displacements u,, (scaled up 50.0 times)
& Jex) Maximum value = 0.000 m (Element 1380 at Node 16789)
Maimum value = -4.714*10 % m (Bement 1at Node 542)
Command ine
Session  Model istory.
Commands can be called as follows:
command [target] [param [param2 [...]]]
for example:
getresults Phases[-1) ResultTypes.Soil.uUtot “node”
info utot_Phase_1_soil 1
use the “info" command to access information about an object
Use the "commands™ command to view the command parameters expected by the commands of the target object

Command -
(60000.642) Plane strain Plate 1 [Plate 4 1]
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waziAndoegaminiu -8.904 * 10 dawandlugun 4.10

Output Version 20.0.0.119
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Maximum value = 0.02334 (Element 126 at Stress point 1502)

[ Total principal strain di}ec(ions (scaled up 10.0 times)
Minimum value = -8.904*10°3 (Element 126 at Stress point 1508)
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