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## 5270768421 : MAJOR CIVIL ENGINEERING
KEYWORDS: SOIL CEMENT COLUMN / SCC / FEM / LIMIT EQUILIBRIUM / SOIL
IMPROVEMENT
NITI PRADCHAYASET: STABILITY AND MOVEMENT OF A VERY SOFT CLAY
SLOPE REINFORCED WITH SOIL CEMENT COLUMN. THESIS ADVISOR :

ASSOC.PROF.WANCHAI TEPARAKSA, D.ENG., 165 pp.

This research aims to study the engineering properties, causes and patterns of collapse, as
well as a behavior of soil movement and stability of slope reinforced with soil cement
column.(SCC) The Soil movement and soil behavior was studied by finite element method (FEM)
base on Mohr-Coulomb failure theory. The result of FEM analysis was compared with field
inclinometer measurement to determine the appropriate ratio of Young's modulus and undrain
shear strength (Eu/Su). The box model direct shear test on lateral resistance of SCC was carried
with difference ratio of embedded length beneath the shear plane. The ratio of embedding length
from shear plane was tested at 3 levels as 3, 6 and 9 times of SCC diameter. The model test aims
to study the pattern of failure and average shear strength of SCC and very soft clay

Results of the back analysis of stability of slope by FEM by compare the estimate soil
movement and measured inclinometer showed the appropriate Eu/Su value for movement less
than 100 millimeter at 200, 350, 400, 500, and 850 while for the movement more than 170
millimeter amount 100, 200, 330, 500, and 550 for very soft clay, soft clay, medium stiff, very
stiff and soil cement column respectively.

Results of box modeling direct shear test showed the total maximum shear strength of
SCC pile and soft clay was found when embedded length of SCC pile was 3 time of diameter
beneath shear plane. The failure patterns of SCC pile is the collapse of SCC pile against lateral
force. The reduction factor of shear strength of p__ ., .. = 0.154In(A..) + 0.882 where Ay
equal to percentage of SCC area is proposed. The stability analysis by limit equilibrium method

base on the proposed reduction factor present the safety factor agree with field performance.
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= sinﬁ cosﬂ .................... (2.10)
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2.2.3.2 Finite Slope
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2.2.4 Simplified Bishop Method
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=Y J J d v 1 I
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q, = q,(t)) + klog t/to e (2.20)
q,(® Ao USC at t days, KPa
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K Ao 480C FIM5VAUNTIY LA 70C FHTUAUHLEN
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0.20 — 0.50 MPa
U.CS. 0.5 — 5.0 MPa d 195 UAUNYI
0.20 - 2.0 MPa d115UANAZIDYA
K 10° 10” m/s (§rniien 1% Bentonite)
350 — 1000 111U04 U.C.S. 91nAI0819NadoU
: 150 — 500 1M1U09 U.C.S. Mnadeealuauy
40 — 50 % 483 U.C.S. A U.C.S. < 1 MPa
Shear Strength S, X A a2
UADAIIAIUNIZanawle U.C.S. MUY

Tensile Strength

8 — 14% 194 U.C.S. (Bruce, D.A., Ellen, M.C., Dimillio,

AF. 1998)
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Consistency Stiff Very Stiff Hard
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Possible failure modes of the columns.
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2.6 Finite Element Method
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15-30 20.0-40.0 Very stiff
1NN 30 1IN 40.0 Hard

An: Terzaghi & Peck (1967)
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ﬂTWﬁ 3.2 32UUIUAUAL NI UNIUUDIAU (Failure plain and soil resistance)

130 Soil Mechanic Fundamental, Suched (2008)
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mimmmmmmumﬁaummmmuﬂu%mummzﬂumﬁmﬁ'ﬁﬁﬁ Weighted Average Shear

o w w 4 IS a 4
Strength LALAAIT VLT URDUNABIN Model shear box test NTALANVNAUFIIUA (SCC Pile) 3

[

MAITULUTUNDU 30 A1/, 3D 294.20 kKN/m’

;4
(Z U

A A 3 a A 4
L. Winunaununguauuyausiiua SCC1

q
O 0O 0|00 O O
O 6o O O O
sccl
O O 010 .0 O O 4um @
O 6—60-06+9 O O O 1s50was
=0 O 0 B=e-=6 O
SCC 1 MUYV @ 1.75 A3 T

= Adal ~ ydy A Y o
- BN WUNVUIN 3.00%5.25 LNG]?IIQWHV!WHMQS’JN 15.75 1MNINLUAT

~ Y A oA Y o <

o < f { a 4
- muaumnmﬂuﬁuw 6 AU Wuvlwummmwmm%mu@ 1.70 AMTNWNUIUAT

¥ ¥
A A Y o a 4

A A dy A < 1w
- NUNUHINNAU ﬂ%mmwu‘m’m = ﬂ%iJ’lﬂ!WHVILa’I!SUiJWI']ﬂU 14.05 13NN T

k4
=3 (3

A S a A J
- %@aazmmwumwﬁfmmmmmummu@ 10.77%

> o w =X
2. [ RAYNTANATUAITNAN

AU +0.00 1HAT
T
Weathered Crust 0.00-1.50 1a7

15.00 Very Soft Clay 1.50-10.75 tuai

[Hi[25]

Soft Clay 10.75-14.75 1@

Medium Suff Clay 10.75-14.75 1uA3




0o v w < a
2.1 fﬂﬁ\iﬁ‘llLlﬁﬂlaﬂuellf)\uﬁ%‘lmﬂu@muﬁ 294.20 kN/m’

Y
2.2 %1 Weathered Crust ANAN -0.30 D4 -1.5 (UAT

- MAIT UL URN DU 12.90 kN/m’
o <
- syavlaneuaE vy -0.30 1IAT
Y
- 520291191 Weathered Crust 1.20 AT

[

1 S
- qa‘uumﬁaumaﬂiumu Weathered Crust

163

S X Area +S i) X Area ggi
s, = [ u(SCC) (sce) u(Soil) (5011)] Depth
Total Area
_ [294.20 X 1.70 4+ 12.90 x 14.05] 1.20
v 15.75 '
S, =51.84 kN/m’
2.3 ¥U Very Soft Clay AIAN =1.5 04 -10.75 13AT
- MaS LI UROU 12.90 kN/m’
o < Y a

- szavdaeuuauin lusuau -1.5 1UAS
- 5zoedaluTU Very Soft Clay 9.25 1WAT

H Y
- MassuusauRownae 1usY Very Soft Clay

_ [294.20 X 1.70 + 9.80 x 14.05] 95
u 15.75 '

S, = 374.02 kN/m’
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Y
2.4 ¥U Soft Clay AINAN -10.75 D9 -14.75 1UAT

- MAIT UL URN DU 24.99 kKN/m’
- szavtareuuaudnlusuau -10.75 WA
- 5202l TudU Soft Clay 400 1UAS

v o

v Y
- MassuusuRoundelusy Soft Clay

_ [294.20 X 1.70 + 24.99 X 14.05] 400
us 15.75 '

Su =215.95 kN/m’

Y
2.4 ¥U Medium Stiff Clay A914@AN -14.75 D4 -15.30 (AT

- A uLIUR e 45.13 kKN/m’
Y] I g’/ a
- syavtateuuain luyuay -14.75 LUAT
Y
- 520z A9l Weathered Crust 0.55 AT

H Y
- MaesuusuRounde Uy Soft Clay

_ [294.20 X 1.70 + 45.13 x 14.05
Y 15.75

]0.55

Su =39.58 kN/m’

2.5 MAFVUTUROUNNIT Weighted Average Shear Strength

_ [51.84 + 374.02 + 215.95 + 39.58
u 15.00

Su =45.43 kN/m’

2.6 MAITUUTUNDUDINIT Model shear box test

H 'model test
S

-0.154In(10.77) + 0.882

(45.43 kKN/m’)x0.516

u Model Test

S 23.44 kKN/m’

u Model Test
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