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VICHIT NAMWISET : BEHAVIOR OF SOIL CEMENT COLUMN WALL
USED FOR DEEP EXCAVATION WITH TOP-DOWN SYSTEM IN
BANGKOK SOFT CLAY. THESIS ADVISOR : ASST. PROF. PORNPOT

TANSENG, Ph.D., 108 PP.

SOIL-CEMENT COLMN/SOFT CLAY/DEEP EXCAVATION/UNBALANCED

EARTH PRESSURE/LATERAL MOVEMENT

This research studies behavior of soil-cement column (SCC) wall used with
top-down construction system. The research area is a construction project for an
underground car park in soi Sukhumvit 39. The project used SCC wall supported
laterally with permanent reinforced concrete slab. The temporary struts were installed
between basement slab discontinuities. The earth pressure acts on walls were
unbalanced due to different excavation level. Previously, there are no literature
reports on the behavior of this type of retaining wall. Therefore; to study behavior of
the system, inclinometers were installed in ground to measure lateral displacement,
strain gauges were installed with temporary struts to measure strut load; and
thermometers attached to struts to study response of strut load due to temperature
change. The measured data were used to describe behavior of the system and used for
back analysis to obtain suitable stiffness parameter for prediction of ground
movements.

The results indicated that the SCC wall can reduces the effect of unbalance
earth pressure and strut forces were not increase after placing lean concrete slab. In

case of SCC installation, the suitable soil stiffness for soft clay and medium stiff clay



are E,/S, = 50 when the shear strain in soil is 1 percent. In case of excavation, the
suitable soil stiffness for soft clay, stiff clay, and SCC are E,/S, = 500, 1000 and 500

respectively when shear strain in soil is 0.3 percent. Additionally, the strut force
varies with temperature change. The apparent envelope of load change due to
temperature change is 3.17 times lower than ideal support condition. The proposed

reduction coefficient g is 0.31
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Mana and Clough (1981) ldtaueitmsdszuanisueudlvesniung Tagleis
suswdeyaialszaumsavesmausudanniigavesdumariia Sheet pile filF3zuUM
gududrsninmsyadulunaisn Tasens ieadunseuanuduiusiunalnns3ua
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AF = B(aATAE) (2.1)
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A A 4 9o Y

A Ae  WunWihdaueleg
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0
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F)-IKlo) 2
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Azizi, (1999) na1219eav0935 Il lundawuall Aedrwaenisiasumlann
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a I . . 1 = a A Y
1. AU Linear elastic NOUDIYANT N IﬂEJW”Iﬁllm@iﬂsl%nlmLﬂ Young’s

modulus La% Poisson’s ratio

Y v
2. Yield function ( f) Qﬂﬁiﬁuﬂﬁuiﬂﬂmﬂﬂﬂgmi’JTJW]JE’N Mohr-Coulomb 0

1 a d 1 1 (Y] {
T¥nmsilwesanudsaniuniolu tagamiteussdamiz Asaun1sn 2.3

f =rxs-sing—c-cos¢<0 (2.3)

r Ao Radius of Mohr of stress circle
Ao Center of Mohr’s stress circle

asain T <0 TisunsuazAaily Elastic point
f

=0 Tusunsuazdadly Plastic point

2.9.1  msmnalagruleNsIINtaziilgnslssansua

o [ { I v v 1 Y
lLUUﬂqa@\jﬂl@\jjaﬂﬁcl%}clu PLAXIS 3D Tunnel LﬂUﬂ'J']ilﬁjJWUﬁigﬁ')’N@ﬁﬁ']

W15 @NTHa (Stress rate, {67} ) HAZONTIANUIATYA (Strain rate, (£} ) AIAUNITN

24

{o'}=[MJ} (2.42)
(6)=1611.61,:614,63,.67. 6%, (2.40)
{‘C}}:{éxx’éyy’ézz’j}xy’)}yz’yxz’}T (2.4¢c)
{o"'} Ao Effective stress rate

{8} Ao Strain rate

[l\/l ] Ao Material stiffness matrix

Lﬁ@ﬁlﬂgfﬂgﬂl@\iaﬂ (Hooke’s Law) ﬁi‘ﬁ%‘quaﬂiimmﬂ Isotropic and linear

. = v @ J a2 J o A
elastic ﬂgllﬂ'nmﬁllwu‘ﬁ“lugﬂellﬂﬂlu@]ﬁﬂclf PNTUNITN 2.5
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O 1-v' v ' 0 0 0 (&,
Gy vioo1-v Y 0 0 0 |lé,
g, ~ E’ v' v 1-v' 0 0 0 £,
6, @A-2v)1+v)| 0 0 0 05-v 0 0 |7y
Gy, 0 0 0 0 05-v' 0 7 v
Gl 0 0 0 0 0 0.5-v'||7y
(2.5)
Lﬁlﬂ E' e Effective Young’s modulus
V' An Effective Poisson’s ratio

1 1 a 4 9 = . A 1 3
Worth, (1985) na13310153A312% laglenau]) Elastoplastic 10311113
a P 9 9 < a H 4 [ ) A 9 [
Anszdn iwalndifosnnuilues wnigaiiosniniaa Taona lulinuauialndifeeny

Elastoplastic material ﬁaﬁmimﬁauﬁa‘ﬁﬂuﬁmaz Elastic uazﬁﬁmax Plastic ﬁﬂf‘fﬂﬂﬁ“ﬁ 2.6
le}= {ge }+ {gp } (2.62)
er={et 1+ e} (2.6b)

1 o v J 1 @ 4 1
TIUANVUTUNUDIIEHIN Young’s modulus N Stiffness moduli 51.!”] LU

Shear modulus (G ), Bulk modulus ( K) #1a% Oedometer modulus ( Eped) R R R TR REY

me'i‘ﬁ 2.7
G= E_ (2.7a)
2(1+v)
K__ E (2.7b)
3(1-2v)
@-v)E (2.7¢)

T (1 2v) 1+ v)
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2.8
201+
g 20+v) E, (2.8)
3
130 E Ao Effective Young’s modulus
E, Ao Undrained Young’s modulus
14 Ao Drained Poisson’s Ratio

A 9 v o d Y J A o A d
LN@i%ﬂ?WNﬁuwuﬁﬂlﬂﬁ Hook’s Law LL‘VlUﬂ'I’f]@]511’(3”ﬂ15lﬂa@u@3ﬂlﬂu

. Yo A A a a ¢ Y A a o
Elastic ﬂghlﬂﬂ\iﬁllﬂTi‘Vl 2.9 AU UNIBDITUNIT 2.5 ﬁ]%hlﬂffmﬂﬁﬂ 2.10 Gl,ugﬂsummmﬂm

fo'}=[DJe*j=Io°kie}- e 29)

11D [De] fo Stiffness Matrix

N 1 —v —v 0 0 0 1|%x
g, v 1 v 0 0 0 ||
gl 1|-v v 1 0 0 0 ||o%
2 Elo o 0 2+2v 0 0o ||&,
7 0 0 O 0 2+2 0 ||&,
vy | 0 0 0 0 0 2+2v' || 6",

(2.10)
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7 E|l0 0 0 2+2 0 0 |lo,
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&8 1 -v, -v, O 0 0 1|9«
£y, -v, 1 -y, 0 0 0 Gy
ée 1|-v, -v, 1 0 0 0 o,
b= . (2.12)
7| E, O 0 0 2+2v, O 0 |6y
Vs 0 0 0 0 2+2v, 0 G,
7 |0 0 o© 0 0 2+2v |5,

A1 o &

a =) = d’ 2 é
Tudanguq v, vedinuminy 05 e lulinisasumlaslsuag .

Qe

[ Y a a dAa o [ a a [ 1 = Y1
nalviAadymlunismszmdaday asy lunsauyanganssuaanalnaalen v, =

049510 E=E, 10z p=¢, =0

294  Tugaavesdu (Soil modulus)

(%

@ a <3 a Jd o a 4 § '
Tugaavesauiumslnesdiany lumsinsizyiaie FEM filna lnoaseno

g

A 2 a 1 @ a A = o [l A

NITIAADUAIUDIAU Iﬂﬂﬂ"lillﬁ]aﬁel]ﬂﬁﬂullfﬂilﬂaﬂuu‘ﬂa\‘]Gl']iJﬁgﬂ‘]J"llfNﬁuﬂEJLLﬁQ‘VI
d’ é 1 [ a 1 [ v A a

Lﬂaﬂuuﬂm"lﬂ “Bﬁﬁ1h1iﬂﬁ1ﬂ113\lﬂaﬁ"ll@\1ﬂl‘l’f)i,ljﬁluL‘VIf’)ll“ll’i]\iﬂTa\i3‘1JLL§\1LQE’J°LJ"’UEN@1!LL°]J‘]J

[

Y
Empirical laeatd

E, =M xS, (2.13)



34

d‘ [ a 1 %} 1 . 1 d' =
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Plastic yielding
M fe Modulus multiplier
A ' o v o A 1 2 a
S, A9 A1 ﬁmmmammu'lmzmﬂmmamu

Y ¥y 9 ;4
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(Duncan. and Buchighani., 1976)
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{ v o d ' 1 1 g a <
ﬁ"lﬁ"lx‘ﬁ?l 2.3 ANVUANNUTILHINAI Elastic modulus LiagA Su %u@]urﬂﬁﬂ%ﬂlﬂﬂ?ﬂﬁlw

sUunuaNUFNRUS 1909 NG
E,= 240-12008, Duncan and AUANTAVOIAUNUEITOUNTUNN
Buchighani (1976) PI =40 - 63%, OCR < 3 (Tonyagate, 1978)

E,=300-6005,

NAVFAC.DM.7.1

AUAVTAVOIAUINTLBIDOUNFINN

(1982) PI = 40-63% (Tonyagate, 1978) la®
AuaulinveIAY OCR< 3 (Obchittikul,
1989) A1 30 < PI < 50% WazA1 PI < 50%
E =500S8, Tanseng (1997)* Back analysis parameters WW%JiJﬂuslgﬂau
=< 9o .
an TaglHiunasz 1y Flexible wall
E =1000S, Tanseng (1997)* Back analysis parameters m%’mmﬂmﬁu
=< 9o . .
an TaglFiunese Uy Rigid wall
E = 20008, TUFE (1999) Back analysis 1unea31e laezuvlsuiead
amilso lWdhldaunganw
E = 4808, FuBouazFuial | Back analysis (uneaiegTuedsn Tulfhld
(2001) AUNTUNW B9 Strain 0.1-1.0%
E=1000-1100S, FuBouazFswus | Back analysis iuneai e laozusuiond
(2001) aotisa llihldaungamwn
E = 600-700S, UYNT (2546)* | Back analysis IMUILVUAWWIAUAUTIHT

( E=650-7508,
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{ v o d 1 1 1 y a 1
A1519% 2.4 ANUFUWUTIZII19A1 Elastic modulus HaZA S, %uﬂumﬁmaauﬂgqmw

v o
Eﬂllﬂu‘ﬂ'nilﬁllwu‘ﬁ

Yy a
RANGN

LRI (19

E =250-500S8,

u

Bjerrum (1964)

S =Undrained shear strength unconfined

compression test or Vane shear test
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{ v o d ' ' 1 Z’, a 1 1
A1519% 2.4 ANVUAUNUTIEHINAT Elastic modulus LA AN S, %uﬂutﬁﬁﬂﬁﬂﬂuﬂEﬁlﬂW (919)

E, = 5008, Cox. (1973) NAMINAToUMINFAdIveIan Tuauy
5u1J3 — 11nvie Tag S, AnIINANRAEVEY
FUAUODUNYA
E =100-5008, Duncan and Buchighani (1976) OCR <3
Buchighani (1976) | (Tonyagate,1978) 11nMinaaou C,_ - T,

AE19UDIDUU VI U- U952

E,=125-3008,

Parnploy. (1985)

S

W(EVD) Uncorrected field vane shear

strength

Y
S, =189 INMsNAdeU Vane shear test

E=70- 2508,

(FV1)

E,=100-1508,

Balasubramaniam

NG (2529)

1o S,z = Corrected field vane shear

E=42-162S, .., Brenner (1987) (Bejerum, 1972) 1310 PI = 80%

E =1508, Bergado et al. (1987) | Bangkok clay 1ilo PI > 50% 91AN1ANYI
MINFAAIVBIDUUT IV NUI-UI 52N
1INMidA 30 9A@1BN4 55 N,

E =1508, Tanseng (1997)* Back analysis parameters 113 ‘UQTLlelgﬂa U
an Taeldmunaszuy Flexible wall

E =250-500S, Tanseng (1997)* Back analysis parameters 113 ‘UQTLlelgﬂa U
an Tael¥umeszy Rigid wall

E.=5008, e (1999) Back Analysis unea31e laozuvlsuioad
amilso Idhldaungamw

E,=2408, JuFouasBual | Back Analysis unea31agludsa il

(2001) TAAUNTIMW 529 Strain 0.1-1.0%
E = 120-180S, UYNT (2546)* Back Analysis 941U VUAIMNIAUAY

) 1Y a 4 1 ] <} 3
m‘ﬁ31Jﬂ1361mﬂuLﬁ@ﬂ@ﬁ%iﬁualﬂuui

dseq Isa'lihwdannudeuisuialos

HN8LYie

A a 9 YR a dy
* LWﬂJlﬂﬂJﬂJﬂyjﬁIﬂﬂﬁjﬁﬂHN"lu’J U

[
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295 mmassuusudeunuyliszinei (Undrained Shear Strength; S, )
2 a 1 o v ) %
dmSusuaumiior amassuussReunuy luszunen (s,) awisamla
MnmsnadeuTuieal§ians wagn1snaao Field vane shear test 3 Taginandoz 19a
S, i]”lﬂﬂ151/lﬂﬁ61JLL§Q5ﬂLL1J1J113J'Qﬂ§1 e (Unconfined compression test, () NIDNIIN
v o .. ' ' Y A = o I 4
AUMIANUFUNUTIVY Empirical 52431301 SPT-N v S, Miaue lag Isziiun Ugilnsal

(2526) T UAUINILBIBOUNTINN AIANNITN 2.14 LA 2.15
S, = 0.685N (Audemama) dmivaumiioniianuilunanadngs  (2.14)
S, =0.520N (fuseninmwns) fmsuaumiloriianuiunaiadne (2.15)

A A o e, 1 o a = 9 . .
1o N fno iﬂu’)uﬂiﬂﬂl’ﬁ]ﬂﬂﬁ@ﬂﬂﬂ@ﬂﬁ T@Elﬂﬁiﬂl,!uﬂﬂumuﬂ’ﬂclﬁ$ﬂﬂ Unified soil

. . 1 ig ¥ A () % Y
classification az A1 SPT-N nlFiluannaaon 1a lag lidaiinisdsund

v v d ° [ J
29.6  ANUANWUFHVY Empirical 331319 E, /S, SM3Umsdnsiz
' 4 {q 9 ' 4 @ o & ¥ 9
i1 E, /S, Miwnzaunldlumsdszuaaimsnaondd suiludesldnis
o v ! 4 o 9 9 Ay Yo
MUIUNAVUBIAINTIATOUAINWATUYI ( Lateral movement ) 910 1n5amsi lavhinsdnun
1 { a 2 . 1 Y
(Case study) 119¢) NUN15ANAY Inclinometer Tagan Young’ modulus (E) ausanlaain
v o J @ A w Ay Y 1 A 2
ANuduUTves Tugaansidou (Shear modulus ; G ) #sh lana1 13 luawnsh 2.7a e
I~ 1A 1 1 .3 o 1 o g . Y Y
Shear modulus 11119 13A9N TAgaLAUAVAITLAUANUIATIANUS Mair,(1993) Iauaaaly
3 K] Y A A . A 2 ] ' a ' Y a
MUNATNQaTNITIROUAAAAUNDAT Shear strain IWNAY Taglasiailunazyiianaliing
= A 2 [ @ A dy @ dy Y < 1 Y a oa
anuassam oy Tumnu a9 2.25 wenaniidadlimuiimsnadeuluie§iiants
Undluansoldszy Tugaamaoulussimannuaisamoud 18 1isennanuaziden

1 (3 1

4 o 1 ' Jd o 3 % @
ﬂl@ﬁlﬂ%@\iﬁﬂ’)ﬂ G]Sf)\‘i’JN‘izﬁ’JNQ‘]_Iﬂiﬂlﬂﬂ@l?flﬂﬂ‘ﬂﬂﬁ@ﬂ uazwmﬁmmﬂmimm’squm

v =

(Z ] 9 d'o @ A 1 9 9 ) a
HUDNHNIDYI Iﬂﬂiﬂiﬁﬁ'iN“VIfiﬂﬂﬂﬂﬁLﬂﬁﬂuﬂ)m’ﬁ]ﬁﬂNaﬂﬁg‘ﬂﬂﬂﬂiﬂi\iﬁﬁNﬂJNLﬂEN%%!ﬂﬂ

G = A :: & (% = ISP A ax a
ANUATYAURDUNN G]NIllﬂﬁﬁﬂ"ﬁLﬂﬂu%31]?1111\1ﬂ’JTVI%gﬂﬂﬁﬂﬂqmﬂﬂ’l‘ﬁﬂﬁ‘Vlﬂff’f)‘ﬂﬂulm‘ﬂ

S
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U

Stiffness G

Typical strain Ranges

e Retaing Walls

-—«—>| Foundations
< d*— Tunnels

\

T T T
0.0001 0.001 0.01 0.1 1 10

Bender Shear Strain & , %
“«——0

_Resonant Coulomn

Local
Special Triaxial

>
Conventional

v o J ' [ [
25 ﬂamanWu‘ﬁizmwﬂn@aﬁﬂmﬁauﬂummgfﬁ‘smﬁau ( Mair, 1993 )
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Teparaksa, (1999) l@s18a1unamsnagovaavivavesdu Taeld Self-Boring

' Y J Y a3 a o v & a = 1 a
pressure meter Gluﬂ'liﬂﬂﬁi'l\'lQIN\'iﬂiﬂuh\lW'lﬁ'lﬂﬁu'lNu AINTUBUAULVUYIDDULAEAU

a 3 o A = o 1 a ' ~ A o ¥
I HYILUN ﬂ\jgﬂﬂ 2.26a llng 2.26b G]Nﬁ’ljJ’lﬁﬂ'Jﬂﬂ’]ﬁﬁwluaiu%’JQﬂ'}’]Nlﬂﬁﬂﬂlﬂﬂu@’lhlﬂ
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1500 T T T T T 1T
(a) For soft Clay
1250
1000
-
G 750
500 N 8
\\\\\
s -
. =
0.01 0.1 1
1500 T N e
(b) For stiff Clay
1250
1000
g 70
\\\
NN
500 B N \
\\\ \E\:
NSRS
=
250 — S = = =
0
0.01 0.1 1
Shear Strain (%)

{ @ a Ay v . {
g‘ﬂ‘ﬁ 2.26 Tu@amfﬁaummﬂuﬂ';qmmfl"lmnﬂmimaau Self-Boring pressure meter 1ilo

(a) WS UAUIMTI00U (b) AMSVAUMIEITT Maue 1a8 Teparaksa, (1999)

297  mdulszaniussdududmineadn (Ko
Fna Sewe s41) IRuaadldifuhdudsyintuswudududreatad
1Fumsdnngiuuumizonsesa wldi K fesnnidlunisiinszdlunsd Total
stress analysis Sesuiludoana o, , Taelisufudes input i1 U, TaeAdulsz@nsusadu

a 9 9

a J 1% g
auamde K Tumsimsizim lannaums aail

K, = (2.16)



41

Kéotal :ﬂ — KOO-\’/O +UO (217)

'
Gv GVO +UO

o a £ v A a OJ I J o 1
duilszAnsussauaududanuaie K, =~ Juilsntuvesdr OCR
Oyvo

Taoeunsnilszibiua K, A2eaun15ued Ladd et al., (1997) aauaasluauns 2.18

Koocy = KO(NC)OCRm (2.18)

A
¥\)3)

A

[ a Q( v A 9 9 a a v W 1 a %
KO(OC) o ﬁiﬂjﬁgﬁﬂﬁl!ﬁ\‘lﬂuﬂuﬂ'lu"ll'l\‘lﬁflg’l"llﬂﬁﬂulﬂﬁﬂ’)ﬂﬂﬁ’)uuulﬂuﬁ’)
(Overconsolidated clay)
A [ a Q( v A 9 9 a a = v W 1 a
KO(NC) o ﬁﬂﬂﬁgﬁﬂﬁl!ﬁ\‘lﬂu@u@'lu"ll'l\‘lﬁflﬁ"llf]\‘l@ulﬂuUﬂﬂ@ﬁﬂl!uuﬂﬂﬁ
(Normally consolidated clay) M5 UMK T80 UNTUNN

14A i 0.60 + 0.02 Mvaue Ias Mohr 1Az Wang (1968) Tag

Aav A Y
e l¥a1 0.62
A 1 d‘d‘g Ty o A a a o [ awdyd Y1 v A
m Ao AMAINNIUBINUAFUNAIAANYRIAY dIMTUNIUIEaen lFA1AYL

9
% %

wanaananmanaaauanluIasansdailiaunIny 35 91niuede
[ v 7 [ a Q‘{ ~ = g
ANUANNUTYRITNUTLANT m Miaus lae Ladd et. al., (1977) Fuilu
Y [ @ a 1% ~ [ g’/ o [ a o dyd 1
WaInFunuAYINaIaan A93UN 2.27 AU m dIMTUIUITeUNA
91 0.4

AmdsivusaReuvesauInnInadeuuussdauuy s S, .,

ATV o INANMST 2.19

S
ol = u(uc) (2.19)
0.22
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0.8
For Brooker & Ireland (1965), m for OCR <10

0.6
o4 o=

' O |

m _ g _

0.2

0

0 20 40 60 80 100 120

Plasticity Index, PI

{ v o o a £ L o Jd o (LY
51N 227 anuduusvesdulsz@ns m Fuilulenduves K, uaz OCR Aumawil

U

waa@n (Ladd et al., 1977)

Y ) o 1 v 3 qYa
Teparaksa el at. (1999) ”lﬂ3wmmﬁu’ay,amimmuﬁmuuﬂmu (Pore water
9| ya { ' 9 ! 2 ya
pressure) Y94 In59m350 Iihldauntinmsneadneluil 2542 wud wavesmsguinlaaulu
2 Y o Y [ 3 a { o A
nyunwumunasuazlsuama lamldawssauwirluuredunlaeul degi 228 Tag

av g 9 . . o [ o (Y 3 =) o '
NUIeN 1Y Piezometric drawdown S1HTUMIAIUILTIAUUN Iﬂﬂﬂﬂﬁ%mﬂﬂﬂﬁﬂWH’)mﬂW

4
=

I'd v
Fulszansussauaumudianaluaudsetiszuaad 13 uunn 3 aeo 'l



Pore Water pressure (t/m?)

20 30 40 50 60

/f Hydrostatic

30 \

[ x 4 Piezometric drawdown
40 s
50 \\

60

Depth (m)

70

80

319 2.28 t59aU TUAUNFINN (Teparaksa et al., 1999)
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UNN 3

AEMIAHUNUIVY

o A

a o [ J T {
uaoudniiunTITontuilu 3 @au ldun dauh 1 mssrusiudoya

U
Y IS a A J
]

PONUUUUAZAD A 1N UINAUFUUAVDITATINT AL TANITIAAOUAIATUTIIAY

2 A v

1 { = % 4 = ?X’I 9°} U
Inclinometer @2uf 2 M3sAaauasosliodaluauin Taen15AAAY Strain gauge TuAIGY LAY

U = I a J v 9 A v A v Y A ' =i
qAIUN 3 Lﬂuﬂ'li')l,ﬂ‘i'lgﬁﬂﬁﬂIﬂﬂﬂWﬁﬂﬂJﬂy‘ﬁﬂ1ilﬂﬁﬂu@]’)ﬂﬁﬂulﬂ IN®Y1M1 Young’s modulus 1

A o A (% A IS % g o A av
MU ay lwael%kluﬂ’ﬁﬂ']u’]ﬂﬂ'ﬁlﬂa@u@'] Eﬂm 3.1 Lﬂullwquuﬁﬂ\‘]mu@’f]uﬂ'ﬁﬂ“uuq']ujﬂﬂ

! }

<
nuYoyanIAAUIN

-

1. Yoyanamsnadenau

9
52U5Woya lATINS 9 4 o a e y .
s - VOYANITAADUAIVOIAUHAININI SCC MY Inclinometer

v
- M3aIv3aus 8 umEUA I Electrical strain gauge
- Water content

a 3 o L.
. . Saoangiilumiudae Digital thermometers
- Unit weight .\

- Liquid Timit, plastic limit v

- Unconfined compression strength AN ﬁ' Wa

- Standard penetration test - NYANITUMIAADUAIVBIMUNA

2. TayamIyadan da d g ¥ oo
- VoY ; , - usannavu Ty
3. foyamassuns iaveAuBINUAT 1d1NN15 Coring , )
anTwavesgurginineusesalumeu
- Water content * Y

- Unit weight

K - Unconfined compression strength /
\
v

a ¢ o A '
Anerinduiienian Young’s modulus

Mmnzaulumsiinemsideudiuazdnina
YoM slsHUA1 Young’s modulus Niaousalu

Rod element

(]

9
CY

19 3.1 TUAOUMTAULUNUIVY

&aN
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3. MSIZa5IAU

9 dy Y ) A <3 o ] a Y ax
AINNITIIIUIINUDYD IﬂNmiu“lmeiLmzmi’memmm’mﬁmﬂumm‘ﬁ Wash

U

[

e 2 4 4 . o (4
boring 91UIU 2 ‘wqil‘lu‘wu‘w 79317 3.2 uazwamimzmi’mmgﬂm 330234

U

9
917137 ATD. 2 FU

WUV NAY

%000000
)00 0000)

S

eees:
XXX
XXX

pe V0.

XOOCCLRXX

3 0113
Ada. 8 Fu

DO OOOO0000000000E

% FUNUINTIDENAADVAUTINUA (BHC) Scale
J AUMUINMIEIzd1539aY (BH)
>  AUMUIAAAING Inclinometer (1)

{ o ] a a o 1 .
5UN 3.2 MUHUINITIZTNATOVAY AUTINUA LaZND Inclinometer

Ll
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LOG OF BORING
PROJECT : SIAMESE THIRTY NINE LOCATION : SUKHUMWIT 39, BANGKOK
COORDINATE : BH-1
@ Natural water ® Su (/md)
£ 8 content (%)
- s | 25 S 75 10 125 Total Unit weight
= ) . 5 .
= DESCRIPION OF MATERIAL = L L | 3
& T PL(%) LL(%) (Vm®)
= 2
& < SPT,N (Blown/ft)
0 20 40 60 80 100 20 40 60 80 100 1.5 20 25
1 Fill Material / Top Soil
[ [2.00
] @0 ® o2 1.43
5] O—T) ’P 137 ® 14
] o—w ’
L Very Soft to Soft CLAY , dark grey, high plasticity
— (cH |
10} ,
] L 911 0.56 HT
1 O~ 2.00 X 1.55
[ F13.00 l
] — |o#0 \ 4.25 ¥ 176
M5 Medium to Stiff CLAY, CH, CL — ‘ ‘
15 ] edium to Sti grey ( ) | o 14 -
1-16.00 — \
[ — l 18
1 ——&—=C \ 1.84 ——
] — | @ O
|20 Very stiff CLAY, Greyish brown (CL) @ \\
— —<L}_‘ << 34 1.87
] — | } | }
] — |le—o X 40 1.90
-24.00 — /’ | |
] ®—D0 ? 2 * s
B |
L |
- . =
] [~yuire) > 20
C Very stiff and Hard CLAY, silty CLAY, greyish
- brown and brown (CH, CL)
L ] \L 21
o] | | |
L ?O £ ‘zz 0‘ 1.86‘
BORING STARTED
GWL. -4.00 m From ground level
BORING FINISHED

31 3.3 wamszd1sI9AUNgUIaIE BH-1
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LOG OF BORING
PROJECT : STAMESE THIRTY NINE LOCATION : SUKHUMWIT 39, BONG KOK
COORDINATE : BH-2
@ Natural water ® Su (t/mz)
= 8 content (%) Total Unit weieht
- - otal nit weig
2 DESCRIPION OF MATERIAL o oy s s ;
@ I | PL(%) LL(%) (tm®)
- o———oO0
a g ‘
<& SPT.N (Blown/ft)
O
0 20 40 60 80 100 20 40 60 80 100 15 20 25
i Fill Material / Top Soil
[ r2.00 0®-0 ® 195 P 158
(- /.-' Ot+e0 ‘ 123 f 1.4

Very Soft to Soft CLAY , dark grey, high plasticity \

\

(CH) \
o+—eo x 33 x 1.65

/

[TT111
N

1150 O (()9 1.47

L] — |O—eO0 ‘
151 Medium to Stiff CLAY, grey (CH, CL) — ‘
L] — |Oo—e0 ? 14 | ¢ 184
] — é \
1 — | ole4O \ 14 ‘
—118.50 — 4 ? 15 184 |
L | |
] \ \ |
|20 | ®@—O0 \ 2‘1 1.85
— [ 7> ‘29‘ * 1488‘ ]
] 1 \
L @®——0 27 ® 187

Very stiff and Hard CLAY, silty CLAY, greyish ‘
51 brown and brown (CH, CL) L ;26
[ \
- < ame) 2
] ®o—0 2 b 180 |
— L 1.92 —
12950 45
B ||
L Very dense siltr fine SAND, bown (SM) [ 6‘0

BORING STARTED
GWL. -4.00 m From ground level
BORING FINISHED

519 3.4 wans1zd1599AUKQUIIE BH-2

a
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a 4 a dl
3.2 Nams‘nﬂaamw?fmuﬂiﬂﬂmimzuﬁumm’imuﬁ’smuﬁluaum

< 1w Il 4 o v w o
flﬂﬂﬂ”lﬁﬁ')'i.lﬁ')ﬂ"l?@i;!ﬁ Iﬂﬁ\?ﬂTﬁIlﬁﬁﬂTiﬁ]”lgLﬂULL‘V]\‘I@')@EﬂQLﬁ@‘V]@ﬁﬂﬂﬂTaﬂiU!Liﬂﬂﬂ
v Y
$119U 3 MQuIne (BHC-1, BHC-2, BHC-3) 931# 3.2 Tagnadouisuiaanuduvesau

o w

4 1 % Y] . . o Y w o 1
FUA (Water content) ¥ UIMUN (Unit weight) mmimmammullugﬂmﬂﬂ (Unconfined
[ ] a I ] %
compression test, ¢,) TUAAAANNIANGUVDIAUTILUA TUdn 11152118101 (Secant modulus
.. o v w = . é 9
of elasticity, E, g,) 4agNaITULIUNOU (Undrained shear strength , S,) Fan1 I@naung

S, =0,/2 fwaalun1inem 3.1

{ ) a o a
@151\‘1‘171 3.1 ﬂmﬁﬂﬂﬁﬂlﬁlﬂﬂu%mu@]ﬂN’Jﬁ’JﬂiiM

Boring Depth Water content, V4 q, Su Eu,so
No. Form (m) To (m) (%) (ton/mg) (ton/mz) (ton/mz) (ton/mz)
1.5 1.6 68.3 1.54 180.96 90.5 24,990
BHC-1 7.55 7.65 53.1 1.58 177.64 88.8 12,430
11.6 11.7 53.9 1.57 189.39 94.7 13,285
0.87 0.97 53.6 1.55 204.29 102.1 28,733
BHC-2 5.05 5.15 54 1.53 207.91 104.0 29,070
10.3 10.4 = 1.62 187.03 93.5 26,756
1.05 1.15 63.7 1.53 190.92 95.5 8,845
BHC-3 6.05 6.15 65.9 1.51 192.06 96.0 26,608
12.25 12.35 42.2 1.61 140.06 70.0 19,955

a 2".1 d' A
33 mInanunsesNe aluainu
33.1  M3AANA Inclinometer 1D IANSIAADUAIIUITIV
a o Y H A A o A @ A A "y () <
Tty lddaaunseiodamsnaouaivesduiogdunasmunaa iy

= 4

AUTILUA PRI TANITIAaoUAIMIUT 19U TaTsaderuan Tuvnenead19aunseNa

)}

o A ' Y F) <3 o a gj gj 9 [V ~ 1 g‘z o 1
AUUUNITNDAI AN T Tﬂﬂﬂ'lﬂ'lﬁﬁﬂﬁ\‘]ﬂﬂ 4 a1 ﬂ\‘lgﬂ‘l’l 3.2 daregvesnen 4 G]']LL‘HU\‘]PQIQ

v
[] [

=1 = Aa a P gj a =\ < A Y A ] 4
pgNITAUNIINAN -19.0 IHATIINHNIAU "TNL‘IJL!GD'L!QuL‘HufJ’JLLGIJ\‘]LW@iﬁﬂWiLﬂaﬂuﬂﬂLﬂUﬂuﬂ
9 I Y a o A v 9 9 v Y .
LLﬁzclclﬂ,ﬂu@ﬂ@N@ﬂiuﬂTiﬂTu’JmﬂﬁLﬂa’ﬂuﬂ'Jﬂ"lﬂﬂlN%TﬂWﬁﬂ']ﬁ’Jﬂﬂ’JfJ Inclinometer Iﬂﬂ I-1
ya

& 1 o I A J o Y 4
uag 1-2 llﬂﬂﬂﬂ\jﬂ@ufnﬁﬂf)ﬁ%lNNﬂulWQlﬁumuﬂu%LNu@ %QﬂqﬁlﬁjwaﬂqﬁﬁﬁjfﬂjﬂW‘]Jﬂ'lﬁlﬂaﬂu

@ 4 v A E a & o S A Jd 1
mmﬁﬁﬁuﬂsﬁuﬁmfﬂmmmuﬂumﬂmumaumsmﬂmmuwummmu%mum a3u -3 oy 1-4
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v
(4

a @ ' 9 3 3 a A J o = a A A v A a
AANVAINITNOAT NNUWUFTUVNAUBNUALTTY BIISNIWEINANTTIAADUAINNAIINNITYA

a Y Y o v & @ 1 1 ~
AUATUUUINLNINIUU m%ﬂanm'lﬂumm 4

332 M3AAAY Strain gauge Mo TANIPOATUMEUTIATN

9
a A

1 1 1 % % Q'/ a o %
MINTIVIAMI AU IHIUTLVVMEUFINT1Y TuauIdsiiinenldnaia
~ Y 9 . . . Aq Y o
ANNATEALDUAINAIUNIU TN (Electrical-resistance strain gauge) nlEnannsvesnis
[ ] v 9y
nlasuutlasmanudiumulvihmeluduaia ieas193an AT ea (Strain, & ) NAATY
%’ o I ] [ 3}} o
Tuddn nazuaailunmitenss (Stress, o) Tago1dNYU9gN (Hooke’s law) 31NHUA LI

' Yo {
LUIJAINUUIYLLI hlﬂﬂ\‘iﬁllﬂ’lﬁﬁ 3.1

P=EgxA (3.1

v

o E fAe Tugdavesdid (Young’s modulus) 130l 191 £ =2.04x10" kN/m®

9 @ <

AUTUaNFUA W300x94 kg/m

Y 1

A A A Y o aw dy 91 Y 2 o o < a
A o NUNUUIOA QWU’J%]ﬁluGl‘KﬂWLWWﬂ‘U 119.8 cm™ dNHIVIUANYUA

W300x94 kg/m
= Ao usalumeu
£ Ao ANuATEA

[

a dy A 9 . a A
NUIeTaen 19 Strain gauge (S) ¥HA KFG-5-120-C1-11L3M2R ndaunan
d 1w Aa A a g’/ 9& o < o g/}
AB5IMAY 2.06 £ 1.0% LAZAMNEIND 5 Haawas anad L Iuumdumanting i navua 7 A

195U 3.5 11azAA Strain gauge 139 Neutral axis Y99 wide flange TaelNANI9U0Y Strain gauge

U

@ ) [ { 4 [ d 14
MUY (F2HIND) VUTUNUAITNYIVDIAGULINT D ﬂ\‘lgﬂﬁ 3.6 Lﬁﬂﬂ]ﬂﬂﬂﬁlﬁ@\i%’]ﬂiulﬂuﬁ

[

~ a & ¥ o &
ﬂﬂ@1ﬂ%$tﬂﬂﬂlu1uﬂ1ﬂu%’3ﬂﬂ’3
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uuAnaY

o

BYOUNTONNUF

Y

Electrical resistance

strain gauge

! ' a & 2 o &
g‘ﬂﬁ 3.6 LEAAIA Y UINITAANY Strain gauge Glumﬂuﬁmmn

Y )
MIATIVTAAANUATIATIHSVIIUIToU 1FIATDIDTIUAINNUIATEAVD

Vishay ju P3 Falimineuaainannunisanulasninanuasdndlilih Tasldisnisda

(3

v 9 1 v
LU quarter bridge NAAAY Dummy strain gauge 13 1iN0YTANAYDIRUHNINTIADAT Stain gauge

[

431N 3.7
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WﬁW%ﬂLLﬁﬂQNﬁﬂ’ﬂMLﬂ%ﬂﬂ

MUY Micro strain

Electrical resistance strain gauge

/ Dummy strain gauge

7

- 4

~ 1 1 =) 9 d‘ 1 1 ~
517 3.7 miowannuasea InolHasose1uannuns on
anudlumsnsdndanssonlumeu
Aa v dy ] ~ [ I 1 [ 4
NuATetinenwdlunsasvdaeemilu 2 diu mwdngiszasdvues
a o 9 1
e ldaun
1 $ =) 1 1] 1 % % o Q
dauil 1 MIANINGANTTUMSEInIeusEIUmMEY Tasaziin1insiaianng
] d’d a a = Ad' % 1 =% o U é = %3 1 % L;I
FrnmAlmsyaauIuauinalasussavesiitiverdiny Faliszaumsyaninagai
1. YAAUDITZAY -4.8 1A

35291 -6.3 1UAT

€

3. YAAUDITEAY 7.9 (AT
U I~ =2 a A Al A 1 v 3 o =
dIuN 2 MIANYIINTNAVeIgUHINTNadansI9a luadu Tagrziaon
g lumsasavialured ilimsnldeuszaumsyaau Feazihimsiausedandonnuia

'
aa

= > o 1 @ J
RN numslasundaslumdunasariaaininan

a d v d' Y]
34 NIIAUAINTHNAUNIINADUA
Aa o g A, s A 4
et 193 I lunoamudaleTdsunsy PLAXIS 3D Tunnel Version 1.2 1un13
a J  w A = [ ~ 9 9 (%
Ansizinaumamdeudniisuiunan lavinnssiusiudeyanisasivialuauiy Tasnis
@ [ a X 1 a 4 a3 1 1
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Identification Slab 25 cm.
Material type Elastic
EA 7.413% 10° kKN/m
EI 3.860 % 10° KNm'/m
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Abstract

This paper presents the research results on the behavior of
soil-cement column wall used for basement construction in
Bangkok subsoil due to limitation of setback space. Thus
the wall cannot be design as a free standing wall. Therefore,
the designer uses thinner wall supported with permanent
slab. The top-down construction method is adopted. The
load of the slab is transferred to bored pile via temporary
steel section. The opening in the slab must be provided for
muck removal and access for worker and construction
materials. The opening causes discontinuity in slab;
therefore, temporary strut must be used to transfer
horizontal load from one side to another side. The different
of the basement causes unbalance earth pressure.
Therefore, the appropriate construction sequence must be
planned. The results show that the soil-cement column
wall reduces effect of unbalanced pressure significantly. The
measured strut forces smaller than the calculated ones.
Strut forces increase as the temperature increase. This
paper proposes an equation for calculating force increment

due to temperature increment.

Keywords: soil-cement column, soft clay, deep excavation,

unbalanced earth pressure, lateral movement
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