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Grouting Influence on Seismic Performance of
Deep Foundation Pit Supporting Structure

LI Bing ,SUI Wen ,XIE Jin

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; This paper studies the improvement of grouting reinforcement method in subway deep
foundation pit engineering on the supporting structure affected by earthquake, so as to provide a
guiding basis for the protection of supporting structure in similar subway deep foundation pit
engineering. In view of various monitoring data during the excavation of deep foundation pit during
the field construction of Beidaying Street Station in Shenyang , MIDAS / GTS NX is used to model
the ground and retaining structure in a certain area based on the field measured data, and the
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influence of soil reinforcement on the reinforcement structure of deep foundation pit of main
structure of subway station is analyzed. In different seismic curves,the corresponding change rate
of seismic acceleration is different from the peak value of seismic acceleration,and the change of
steel support axial force within the influence range of seismic wave appears different changes;
Under the action of El Centro wave,the maximum axial force of steel support increases with the
deepening of foundation pit depth,and the maximum axial force appears at the fourth layer of steel
support; When steel supports are subjected to Wenchuan earthquake wave, the maximum axial
force decreases with the deepening of depth, and the maximum axial force appears at the first
group of steel supports. The use of soil layer reinforcement can improve the axial force of steel
support in deep foundation pit support structure ,but the displacement and stress at the junction of
soil layer reinforcement area and soil layer non reinforcement area change sharply.

Key words: deep foundation pit;earthquake response ; supporting structure ; grouting reinforcement

Mo ST B A AR SR U A HH S5 AR iR A5 e RO it T 05 2, %

R N A OB i B I S R T 2
BRI B H TR SR i a] K, A Al 42 XU
EAUR I it -] LI S Py e o
MR R S R Rt T R R e A i Y
KIE R, 237 T gk 1 Bk R T A i1 g A
Bz i TR S B RS A
PAR; SN2 A VA > 27 SN I 0 s o
P B Ak A

skt 2R S B g TR 0 RE O ik
FEJG R R IE 77 58, JT 4R 1 F Abaqus ifF5%
ANFEEIR T T B R DTS B AR TE
0, RSN 53X — i T 7 iR AGA TR, {5 H:
R A 18 ) b 22 A AR FH IR I [ /5 1)
SEFPERE AL R T AR T B s Bk A 1
TR T A TIESY, B T R b
B R X ] i G A UR SR ST TR IT AR 2 &
IRARS b TR MR KA ARl S S 45 5
RS G A5 A AR R, (HBLRY
BOGHAESRME Tk T IR ST T A9 52 bR
P DI A 5T, [R) s ot b 22 Aor 284
IZEE R A IE LD

g5 LR B B T AT IR ik
1) AR U5 2 AU R i il ARG R TR BT
TR AR L 235 g £8) S 5 0 A T R (A
U537, 3 3 MIDAS/GTS NX X H iR B b
J IR0 B ) i S A A AT = A A
S3HT HLEZAE FH T SR E 6 M AR R S B S

W R AT AN R IR T S S PEREA — 2
AR, Al LA R s L TR BE

1 T 5 P i A s A
PR IT o A A B 1 7 5 Bk

1.1 TITIE#HR

T BETT A U5 2 AU R 8 i 20 1Ak
TRIET TR, H TR BT Ak i TR 3 30 T
FEIY AL 6 A R IEAT IF4Z , A6 T 3 5 R Sk
SRR M 45 Kb )2 K P57 B8 W s S A
16 &b, Hig 5 h CX-1 ~ CX-16, [FIN7E I
Sl v T S 2 A S A A ) A
A, 78 3C PR 20 AN A, Herp ZL1 -1
FRFGZ NI 15457 A e B 25 s — )2
S 5 I 57 B 2 IR B IR JE K
AN AL A T A R DL IR 1, RIS
Ty S AP 5 4 v (8 A SRl O A5 i A
55t T DXl B 3 A R AR Ao ) A R R
L 2,
1.2 MESWEREL
1.2.1 HRESH

S AR AU R BRI A e T A PR
HEATE TR 2 AR 4BL i 2 v | SRR o 3 K
A - A A K 455 750 F] Mohr-Coulonb A8 #4) #E
W T HEATASEANL , I ST A A PR TR RS R
PN ) 2 TEAE () sl AR AL ) AR A T 59



44 by AL E IS N N S =

i (A & BE ) 55 38 &

@ ALY B3 244%
CX-16 —CXF1
b DCXE2
CX-15 HCX-3
cx-149 m
CX-130 = pex-4
4 &
1;11: DCX-5 24‘15#
CX-12¢Q = Py
Hi
CX-11
CX-10
BAIsE
2648% CX-8

1 KPR 7R
Fig.1 Schematic diagram of horizontal displacement

measuring points

= 0 00 wbh W=

(=]

S PEILIN ALR EI

&2

Fig.2 Schematic diagram of steel support

observation points
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Table 2 Parameters of soil layer after reinforcement
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Table 3 Designed part parameters of deep foundation

pit supporting structure
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Fig.3 Schematic diagram of finite element model
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Fig. 5 Comparison of maximum axial force at each steel support layer of deep foundation pit support structure

before and after soil reinforcement under the action of adjusted Wenchuan earthquake wave
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