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Study on Design and Construction Parameters
of Grouting Curtain for
Ultra-deep Foundation Pit Adjacent to Shield
Tunnel

PANG Xiaochao

Abstract The descending of underground water level caused

Waterproof

by surrounding engineering activities is one of the main reasons
for the deformation and damage of metro shield tunnel, and
waterproof measures are key to ultra-deep foundation pit project
adjacent to shield tunnel. In-situ test, curtain design and con-
struction of grouting curtain in fractured granite layer of
Shenzhen Evergrande center project are systematically sorted.
Through analysis of original position data, the statistical rela-
tion between fractured granite stratum permeability and grouting
volume is studied, and key values including the grouting water-
proof curtain permeability design value and grouting volume are
discussed. Research result shows that: the grouting volume of

fractured granite layer increases with permeability. With appro-
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priate grouting technology, the permeability of grouting curtain
of broken granite layer can be controlled below 1.0 Lu. As a
result, the grouting volume of 12. 4% grouting section meas-
ured is more than 500 kg/m, and the grouting volume of 10%
exceeding probability within 0 ~ 20 m below moderately
weathered rock surface is 1 381 kg/m.

Key words ultra-deep foundation pit; fractured granite lay-

er; grouting curtain; permeability; grouting volume; metro
tunnel protection
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Fig. 1  Relationship of grouting curtain, shield tunnel and

fracture zone
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Fig.2 Section arrangement of fracture zone and grouting curtain
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Tab.1 Design parameter of grouting waterproof curtain
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Tab.2 Proportion of permeability of granite layer in Evergrande Center Project
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Fig.3 Main result of water pressure test

I 2 FIE 3 AL, %3 B O < )2
R S 375 7K 26 A AN R RPAE

Wty IX DL 55385 7K 2 8 32, 520 B K 7K R
15. 8 Lu; AEE R IX DAIGE /K )2 8 32, 258 K %
/NT 1.0 Lu, WEREAT X B4 )2 0 /K 3 00 s Tk
TBERARHT DX, T DX WA S S i SR TOXUAR A 11 38
IRE R . WA TR EE IR, A 2 18 K S 3 {E 22 3%
TR P, FE I v Rk TR SR B B
VER M 1 K A X B, B R A DX 2 38 7K R
PHE S XA m DL E SR A 4R W
X(1):

g =6.5300 —0.3990d +0.0124 d* -

0.0128 x107* &’ (1)

A

d—R b XK A 2 T A 8 ) PR S, m

g—iB/KFE , Lu,

AR H 90% T X (8] - R Ak 18 5 A8 <

TR X 2

BEYUTZ
+75

WP X
=

HiBRE
[Z3¢S

K4 Plaxis 3d F/FiT AR
Fig.4 Calculation model of Plaxis 3d

TR, A28 K R E 90 % T X 8] L FR % 7k
R R R e K Sk A oKk B R A R
AOKBEAR o THEARE AN N AR oK R 8045 6 i
POSE R, A — 12 Ry 1 — 4 1] [ VAR, 9046 R
IKOE AN % 24 A e s & K2 .

MR Rz 8 AT TR 20K % 5L
AR R T R 5 KA T RER BE AR IME Y 6 m, ARSC
W T 9 AN Ir %, BRMERR TR IR B 435 10 m
20 m 130 m, BRIy il i1 55 T W T 2 TR 430k
10 m .20 m 130 m, 7EMEZEHE /KN 1.0 Lu A9
OUF & kT, 2 B DU AR 5 O S B 1
AR S s

£ 199 -



7.0r

E 65t k22 AR AP X KL

" T REIR BRI 6.0 m

K 6.0

= 5.5

5; ST KA T B B 1

® 5.0} HArME 4.8 m

iEl

2 45} (20,4.3)

< 40}

e —— S MR SRR
3.5} o Fg%%g,{ﬁ i

£ sl & gg;{{%g 30m g .
“s 10 15 20 25 30 35

LGRS IR B /m
BS  BEBUIERMER S HOT R AR
Fig.5 Calculation results of key parameters of foundation pit

grouting curtain
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Tab.3 Length and pressure of waterproof curtain section
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Tab.4 Main result of grouting test
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Tab.6 Grouting volume and permeability performance of all

grouting sections
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Tab.5 Proportion of grouting volume in fracture zone
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Tab.7 Relationship of permeability performance and grouting

volume
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grouting volume
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