240 B 12 1)
20124F 12 H

A 5% Ok 2 2 e (A & B o O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 40 No. 12
Dec. 2012

NEHS. 0253-374X(2012)12-1789-06

DOI:10. 3969/j. issn. 0253-374x. 2012. 12. 008

J& 10 Bk 18 B2 Jo i 3R IR R T B IR E i R A

kLG KR RN, FNE R
(KR WP S BT TO 44 B S SC00 % . BV PH%E 710064)

i S CONeRE o & AL L L A A R B L R ST E T
BRI T o W VU R ST AR A8 i 3R B A S 3R
X7 AR B AT T BE R A B TR RCE AR K
XA R P A R ) T L S AR S X AT T
JEHE RO FE IS A8 AN 25 P WORG JBE I A2 1 2 o 2% 1R 1 1
ST TEHE I I] IR HF R E | L5 28 2R O S
A BT TT B R R 45 B TR S 8 A e KL et
P SUREE QIPIRIR NS S C NI REE SR LIRS
I 52 T80 A 2 Pk 728 A X 348 7 BT B R s T ) 52 ) A 3% 5
S R IR g SN 8] IR SR TR SR OR

KEER . JEMRETE ; RES S RYEERTARYE ;BRI L
FESES . Uisl XHEkERIRAD . A

Half-spherical Surface Diffusion Model of
Shield Tunnel Back-filled Grouts
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Abstract: On the assumption that the back-filled grouts
should be viscosity degeneration fluids, and the grouts diffuse
with half-spherical surface, the grouts diffusion area and the
pressure to shield tunnel segments were derived with Darcy’s
law. As a result, the formula to calculate the radius and the
The diffusion radius and the

pressures to shield tunnel segments with different grouting

pressure were acquired.

pressures, grouting time, grouts initial viscosities, and soil
permeability coefficients were compared between the grouts
viscosity degeneration condition being taken into consideration
or not. The diffusion model of grouts pressure is also
acquired. The result shows that the grouts viscosity
degeneration has a significant influence on the diffusion radius
and the pressure to shield tunnel segments on the condition of
high grouting pressure. long grouting time, and big soil

permeability coefficient. The grouting effect can be improved
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by adjusting grouting pressure. grouting time and grouts

properties.
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Fig.1 Half-spherical surface diffusion model
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Fig.2 Relationship between diffusion radius and

grouting pressure
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Fig.3 Relationship between pressure to segments

and grouting pressure
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Fig.4 Relationship between intensity of pressure to

segments and grouting pressure
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Fig.5 Relationship between diffusion radius
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segments and grouting time
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soil infiltration rate
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Fig.12 Relationship between pressure to segments

and soil infiltration rate

& 13 AT 76 25 R AR PE RN 5 FE R AR 2
Tt S5 A 00 2RO B T RS R 1 0 5 A
BERBNCERMEILTEA . L 2K HE.
TG R B TR R I A 2 Bl SR T T e
JUT-AHE  BIRRf B 5 R k.

030

f=d

DN

(=T
T T

e e e
= =
W
T

(=3
T

—o— HEm AR
- AR

1 L 1 L | J

S5 020 25 30 35 40 45
—lgk

B13 MBEMERHENELHSERMXER

Fig.13 Relationship between intensity of pressure to

X B T AR
£ f3/MPa

0.05F

—_

segments and soil infiltration rate

H T 11~13 AIAL, K538 RBOTIERBCR A
BRI 1835 R BB R  IR BeER ik, X4
F7 A R A AR 15 W) T i A R R T R
Th ARA B R RR AN T 2200 30 55 2 6 I ) R T
Fhit 1 Hp R 12 B P ) AR A R R T 2 T S RN S T



1794 7 % k2 5 G R B2 D

10%

SR AR RIS i T e ] — D TS [
T EAE ) LS 2 AN ] O X R A

3 REENST

i 5E P, =0. 3 MPa,t=30 min, 3R i} 2 F 0T
B RORSZ R IR 5 IR RO AR R ORI
14.

e %R A
005k e AEEN A

B PSS K 1/MPa
(=]

0 20 40 60 80 100 120 140
FWY BeFEAR/em

4 BERZERENSERT HFEHXER

Fig.14 Relationship between pressure to segments

and grouts diffusion radius

PNCRYRIF IO B o SEREPIRE S e 3 4
TRORY B2 B AS PR RN 2 SRR IRORS FE i AR P 2 Fh 26
R R 7= A 0 ) #R R RIS A B % R
AP AR PR 1 5 ) A B 42 /N TR 25 ) AR P
BF o R R 77 10 2 BE R FBC P A28 1R 3G RT3 . T 0
SRR B o AR PR X 1 3 R T A A s ) A W L
JEIRORY B oy AR P R T A2 W SR R T B
P8 BN L e S O O R A Y
/N s BTN A e A B R S R OE AR

R30I 7 LS H 9003 R T 22 00U ) (5
A,
4 £k

(D FBY LA BT E R = AE w2
SRR B Bof A8 P s v B S, L S R R R VR
F A5 38 Z2 B 3G R ) ] A SiE K I ROR
%ﬁ¢:%h%ﬁﬁ$ﬁﬁﬁ%ﬁ%&ﬁn¥x

3 ORI Bt AR P R ).

(2) W BRSO re A i
FE RO B B AR R 254 R IR/ N T A S R
AR PR 2R BT B 5 S WO S A7 T RV R 1
T 2 FpEAE T BB A ).

(3) 78 JEFBE I v 3t T rp m] i o 16 KR R R
T3 HEAR SR R) R RO A T O G

RO (B 308 R T T g I o AR PR D 48 K 2
Ji 3 9 TR -t SRR T 17 O A8 1 B8 .

(4) TER R TR IR o Bl 5 0 1 1 0 fL L IR
Ji FIZE A D8N » D8/ N SR TR AP I S SRR T 0 A
EinmLiE.

SE 3k

(1] Z=kW, BB, R . G IR0 3 I AR AL e 7 43 A7
WgEl)]. &+ TR, 2010, 32(11); 1752,
LI Zhiming, LIAO Shaoming, DAI Zhiren. Theoretical study on
synchronous grouting filling patterns and pressure distribution of
EPB shield tunnels [ J]. Chinese Journal of Geotechnical
Engineering, 2010, 32(11). 1752.

(2] Z/hex, WHE, #i/hE. Jﬁ*’][ﬁ;i_‘i):ii”ﬁﬁﬁﬁ?ﬁ’rﬁﬂ
[J]. PEmEACilREE224 . 2011, 46(1):
YUAN Xiaohui, HAN Yuewang, ZHONG Xiaochun. Pressure
distribution model of simultaneous backfill grouting of shield
tunnel[ J]. Journal of Southwest Jiaotong University, 2011, 46
(1) 18.

(3] JEWAF. ShARE, Jr 0ok, 5 A BE 5 VSRR ) 20 A i B p Al
[J]. AMAsmBHE . 2011, 28(3) . 95.
FAN Zhaoping, HAN Yuewang, FANG Zhongqiang. Calculating
model of backfill grouting pressure distribution for shield tunnel
[J]. Journal of highway and Transportation Research and
Development, 2011, 28(3): 95.

(4] Az, sEE, RIBIs. 55, JE R R 20 3O
B FELT ], hEGERNE, 2011, 32(4): 38.
BAI Yun, DAI Zhiren. ZHANG Shasha, et al.

grout pressure dissipation mode in simultaneous backfill grouting

AR/

Study on the

during shield tunneling[J]. China Railway Science, 2011, 32
(4): 38.

(5] mh %, BB BRI HE T Lo X hil i oe [D]. -
T RPE R, 2007.
YE Fei. Analysis and control for upward movement of shield
tunnel during construction[ D]. Shanghai: Tongji University,
2007.

(6] &, RGH, (Ui, JE AL RETERE 5 V30 4 OB =0 B 38 R W
FEF5 0], E+ 1%, 2009, 30(5): 1307.
YE Fei, ZHU Hehua, HE Chuan. Back-filled grouts diffusion
model and its pressure to segments of shield tunnel [J]. Rock
and Soil Mechanics, 2009, 30(5): 1307.

(7] BsCZE. Ry MG R TRAMERMIRL ] & LT
4, 2005, 21(1): 69.
RUAN Wenjun. Research on diffusion of grouting and basic
properties of grouts [ J]. Chinese Journal of Geotechnical
Engineering, 2005, 21(1): 69.

(8] BESCZE. HeT IR BE A8 M 1 5 1R 2B 1 K 4 B AU [ ]
HA 1S TR, 2005, 24(15): 2709.
RUAN Wenjun. Spreading model of grouting in rock mass
fissures based on time-dependent behavior of viscosity of
cement-based grouts[ J]. Chinese Journal of Rock Mechanics and

Engineering, 2005, 24(15): 2709.



