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Table 1 Strata classifications of the running tunnel

RS HEAR | R %T?f% E;fﬁ
B TR =TEREE 1
2 | mEmL AT pRak% |
3 Bt s HEdE | I
s Y M aE | FEEAE | 1
s | mEt | hEmomm | gRatEz | I
6 | BALEDE |WeHUR B | IRtV
7 AR R Rk B | | Y

323 m) A4 £k 4A % v 22 FLAR YDK28+4 15 BEH i Ao
M, AT ZRAD BN A A b2 BEEORA HEYE % BE X 5
BRIE IR A 14 ~ 16 o (Xt 2 00 H & A 554

Gt B R P P I A A M2 Xk
17 RS FLE SR T [, B FLEAR R 90 mm , IREE N
11~ 18 m, B &7 2 5P A =58 A, 3K T
ZONABEAE (PVCAS ) TR, MR AL AR 6 mm, 1T
FALBIEESY 0.5 mo Al IE 5 R H K Je Az iE +
Be e, KK HER 121, KPR A+ He i R 1 1.5, 132
AR R K e FIK B3 BURIK , K P AK L R 121,
IKVEH S K BE SR N 101, K BBV h 15\~
20 Be' , B #EHITE 0.15 ~ 1 MPa Z[H,

FENE Tad R, Skl B4 2 o R A il 1)
8P Hh RS BE R 4 m, AEAR T R R A 22 (]
KR 20 em () PVCERE 2, R U-PVC A 7
B HRE . FFESERFR S ~T7 d, HIRE A F]
0.13 ~0.15 MPa DAJ5 W5 I N A 55 XU IE A8 34 42 4
— T A ARG, P AR R ARGRE IR
A o S P 2 ) R SRS R S i, X
EEFREALT 1~2 L/min 80733 K 1128 025~ 1
MPa B 452 13 3%

5/ SR BRAE G LSRN, FE AT 2 B T E 4 7 b T
LI o T A b IR A 25 b 2 Bk 2
KATHERE AL S A XSG T, I 22 S
R M )2 A8 BT . 7R KA HE R ) (B R YDK28+
780 ~ YDK28+685) X 35k (N &l fLIBI#E 4 1.5 mx1.5 m,
ZHATAL 504 REE N 9 ~ 12 m, MRS 222k %
T T AR IR o 8 KA AR, A5 FL AT 4 2 mx
2 m, fRIE b5 B BT A B S NI L B LR
R ~18 mo FEFFXNMER T LR S AL
SER I
33 EFME

X [A] [ 8 222655 901 ~ 935 1, 47 2k 4f5 883 ~ 937
PR AP R BB A I A1)
H I 3 2 A , il T s e SR RS B 264 m
AbE R b BRAE R UE T2 IR B R 50 m, H
R o146 BEE RAIME A N 28 A nh gL
Sk b AR BT, — R BR E I T R R
DU £ B2, DN 58 O M Bl , e Je B FL TR, Al
LREWRE 1,

P A A b e LR
Fig.1 Scheme of impact drilling in pipe—roof reinforcement at

receiving end
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Fig.7 Variations of shield thrust and advance rate between ring

890 and ring 930 after stratum pre—reinforcement

= —— HFLE
E PR

=

& 4

g mth]\wuvﬁww
X

® 2

E2

890 960 9i0 920 930
3

Pl 8 2 U 55 890 ~ 930 PR A1 AR AR AL L
Fig.8 Variations of shield torque between ring 890 and ring 930

after stratum pre—reinforcement
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Pre-reinforcement Technology of Shield”Tunnelling in Compound Stratum
with{Sand and Gravel

HOU Ceyuan CHEN Tian XUE Hongping
(Shanghai Construction Engineering Consulting Co. Ltd, Shanghai 200032)

Abstract It is often to encounter deterioration of tunnelling parameters, decrease of advance rates and so on during
shield tunnelling in compound stratum with sand and gravel. Pre—reinforcement techniquesy-which are composed of
two—component grouting on ground and pipe—roof grouting in tunnel, were adoptedyitiphase Il of Chengdu metro
line 1 in compound stratum with sand and gravel. The results show that cugterh&atl térque and thrust decrease and
advance rates increase significantly during shield tunnelling after grotnddpre~reinforcement, these two pre—rein-
forcement methods both can improve shield tunnelling in the compoundistratum with sand and gravel.

Keywords Stratum with sand and gravel; Compound stratum; ‘Metro engineering; Shield construction; Pre—rein-

forcement; Grouting; Pipe-roof
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