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Abstract: Soft soil solidification has become a widely used foundation treatment method in recent
years. A key engineering challenge is how to optimize the design of solidified soil foundation by balanc-
ing safety and project cost. This study focused on the site of the Jingwei 110 kV Binhai Substation in
Taizhou, Zhejiang Province, and proposed a panel-wall composite solidified foundation treatment
method suitable for the load characteristics of the site. Through field investigation and laboratory ex-
periments, the physical and mechanical parameters of typical soft soil and solidified soil were mea-
sured. A three-dimensional numerical model of the site was then established to calculate the variation

patterns of post-construction settlement and pore water pressure under different panel-wall combina-
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tions. The advantages of the panel-wall composite solidification method in controlling settlement were

also analyzed. Based on an analysis of the settlement evolution process, the optimal design parameters

for panel-wall composite solidified foundation were determined, with the curing agent content at
4.5% , panel thickness at 3.0 m, wall thickness at 2.0 m, and wall depth at 7.0 m. The study found

that increasing the curing agent content significantly enhanced the uniaxial compressive strength and

shear strength of the solidified soil, but the maximum settlement was hardly affected by the agent con-

tent. The solidified wall limited the lateral deformation of the underlying soft soil, reducing the dissipa-

tion rate of excess pore water pressure and the post-construction settlement rate of the foundation.

Keywords: soft soil foundation; solidified soil; transformer station; numerical simulation; optimization
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Table 1 Physical and mechanical parameters of soils

HmEE/ R4 FE OBEEM/ BERA/

2 .
® (kNem?) H#/MPa Jj/kPa (°) (cmes ™)
wrE A 17.3 2.6 12.3 10.2  1.18X10°°
W IR T .
) 17.7 3.0 13.7 12.1  8.47X10
L 4
T e ot ) .
17.0 2.3 12.1 9.5 5.26 X10°°
i
I .
17.9 3.4 22.3 13.3  9.62X10
i+
it 17.7 3.4 24.4 13.3  6.47X10 ¢
w3 I 6
19.2 5.8 36.5 18.0  7.33X10
i+
! e O
L SN
i o /

(b) tusi e o U b L B A
K2 Humdla b AL R &
Fig.2 Schematic diagram of panel-wall composite foundation

treatment

Ao 28R T I i 2 R T o T35 i 2

PR T W K o e LB Ly N O i R 73
i 4 Y2 A A 288 45 4 o 2 A VR AR AR, 76 TR T 3
VLR T P o Bl s o 1 A 58, O kbl 58 20 45 =X [ 4k
o R L A Ak AR R AN 2850 DURE Y
I st I ) 6T A AT AR L A 1 AR o Pl [ 4
B AT E AR S TR A TR AR R A ) e AR T
Xof AR b 5 e o [ AR R AR A ) T B 2(b)
Jias , B P Oy [ AR AR R WO AR TR .
JEE T ML BE 6% A B 1 S5 R R B I Ak R 1 JRE B P
S35 3.0.4.0.5.0 m, LB TR EE W 43518 5.0,
6.0.7.0.8.0 m S RJEEE R K R 2.0 m AAE . PRI,
AN TR) [ fh Al JE J3E P A 5% R B WA AR 12 o B
A [T 58, R R 7 58 R FH I Ak B R JEE A [ Ak

1151



WERR, W P3WS RARRIE N 3.0 m BN 5.0 m
RIS

2 WEHAARENLHEREITE
ik

F 1 b 3 1 T 0B S R 3 Ml [ Akt b 3 Ak
FE EE H AR, H T JC B A 5% 41 A =X E R
M B TR WU TR AR SCHE T AR AR A 1 b
JZ B, 2R H Plaxis3D & 37 B A A 353 K [6] M
s 21 A 3 b A b I A B ZE A TR BURE

2.1 HEER

BRI 3 s A x K 306 m,y i
] 96 156 m,z J7 AR 120 mo AR¥E E 1FER 4 4B fL
15 57 14 b J2 43 A D A AR A A T 45 b )R = YA
B & 4 28R O B AR g 9 ME BT R, il A
Mohr-Coulomb B 38 #E W, 2R FI & 1 7R S 504 0y A
U AN S8 MRS AS R B 5 241 4 51 1 + i 3t b
5 %, AR AR 43 #8 i 69 000 A4 B IE FI 106 000
AT

T 55 A 7y Ml Y1 P Tt o e 2, HG b % A A 4%
i 3 2R Ao AR L, KN R 22.75 KN/ m, B A far 2R
T [ Sk 38 A o7 3, KN4 5 kPa Fl40 kPa, 1
30 [ 2 Ca) A 5 400 T A 8% 22 T 7 - A e 1
P ) A5 0 J B L x Ly F 2 = AN T 2 A% T s R o
S TR A0 TET DA i1 0k e 6 RS R b 3R TR H O

(a) HERY b ) 4y
¥ J"x
(b) kL2 &5+

K3 ABRITH SR

Fig.3 Finite element model

1152

WA TR R R 3 M R, TR i
N HEK S Fefs i B AN K 5

AR S Bt WU A0 BRI T

(1) BERIAE ) FE AR T 35 2000 6 -4 5

(2) AE 25T WO [ 4k )2 | it i i 1 2
IR A 28, BEALUNE 8] 28 60 K 5

(3) 7E B &5 80T, B4 [ 25 B2 35 51 9026 i,
R 4 T 1C I 5 R L B K 3 G R

22 EBEHESH

o T EE L 12280 83 R ACS AL 2
YNGRy o B A A [ A+ H ) 2R S
BEBERE WG FE LT 1.0~1.5 mab i+,
il [ AR 7048 52 R 2.5% 3.5 % Fil 4.5 % [E 4k 1
AR . il A R I JE AR R A A B i 40 58 R A5 [ 4k
FB G EAFIE RS EERIRA B AT, # AR
AHRL AR SR 40 14 K o 38 3 8 45 e 46 F0 7 59 52 595 43
oI 00 A5 4 S R B 9 R SR, Gl e AR Kk B
S A B R AL

4 7 7R i AR TR 7 R FLBR EE AR fk Hh 26 Cep iR
). KR, BEE FE A 42 0 3, 1A+ 6
W46 FLBR oA i 3G K AR R 4R PR AR . B FL B L AT
T8 TE 71 4 100~200 kPa {0 F 89 JE 46 i i

1.8
— 2.5%
16L ——3.5%
S o —a—4.5%
~—_
14} e
T
X
12 P
" | =,
e L.
1.0 \ .
H""ﬁ-\.
“%—.._q____ >
08} —
T
06 : ; i :
0 100 200 300 400
&5 F7 / kPa

B4 ORTR [E AL 45 AL 1Y ep SRR
Fig.4 e curves of solidified soil with different curing agent

contents

Kl 5Ca)~(c) Brm i 1) 1 323 531 2 50 kPa il
100 kPa i [ 1 T3 5 56 ih 26, Bl 3 [ 40 550 8 4 1
G, - A2 B IR I A B R ) W R . 2 Al
B R Dy 4.500 F, 55 IR 7 H BB A 0 06 R A A
SR RE AR o K 1 ) 07 g U B U0V ) 2 T AT S
(d) i i 485 AT LAAS 2 A [8] 1050 42 6 18 4 1



FPT BT 3R SR Ak 3 P S e T 2 R S
TR KR 2 MY 2% 284y Plaxis3D

140
—=—50 kPa
120 *— 100 kPa
100 +
o
&
= gof
R
2 e}
=
= ’f.f"l
40t
20}.—‘—-
0 L . L . L L . . L
0 1 2z 3 4 5 6 7 8 9 10
BT / mm
(a) [EfERIE R 2. 5% 9T U R J)— R 7 ik
140
—8— 50 kPa
—— 100 kPa

BN 77 / kPa

6 7 8 9 10
B [ mm
(c) [ k)32 B 4. 5% BT H R f— K7 7E ih 28

B {E AR A b [ AL 1 A S8 TR AU 2 S T
A M L B 5 UK, IF 08 [ A R 8 B Y 2 0

140
—=—50 kPa

120 —e— 100 kPa
a]l]()"
&
= 80f
=
= 26
=
=

0o 1 2 3 4 5 6 7 & 9 10

B / mm
(b) L5 B J73. 5% 941 RE fy— R 7F il 2k

140 u EfLAIER2.5%
o [E{LAHER3.5%
120F & E{bAlER45% =500 kPa

tang = 0.6154

2 100F
i
E 80 /E=20'8 kPa
= tang = 0.5077
= « i
40 ¢=1.7kPa
tang = 0.5423

20
0 L L L L L L
0 20 40 60 80 100 120 140
HI ]/ kPa
(d) FLBYRREE BRGNS E R

PS5 Al 5T S il £ S 4 0 B 24

Fig.5 Direct shear experimental curves and shear strength parameters of solidified soil
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