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Deformation Law and Control Measures for
Existing Metro Tunnel during Newly-built
Metro Tunnel Small-angle Under-passing Con-
struction through Sandy Gravel Stratum in
Beijing
LIU Bo
Abstract Objective; The impact of newly-built tunnel in
sandy gravel stratum on adjacent existing tunnel is significant.
To control existing tunnel deformation, it is necessary to study
the deformation law and propose effective control measures.
Method: Based on a metro interval tunnel project under-pass-
ing the existing one at small angle and close distance in sandy
gravel stratum of Beijing, a combination of numerical simula-
tion and field measurements is used to study the law of structur-
al deformation caused by the above construction. The accuracy

of the numerical model is verified. Through numerical models,

.04 .

the influence of the intersection angle between newly-built and
existing tunnels on existing tunnel structure settlement is ana-
lyzed. The deformation control measures, including deep-hole
grouting, pipe shed, grouting uplift, and horizontal jet grou-
ting piles, are compared through the numerical models. Result
& Conclusion:; During tunnel under-passing construction, the
impact of it on the vertical deformation of the existing tunnel
structure directly above is significant. The impact decreases
with the increasing distance away from the under-passing sec-
tion. A smaller intersection angle results in wider settlement
trough at existing tunnel bottom and larger vertical displace-
ment values. The grouting uplift measure has the best deforma-
tion control performance, which is suggested for similar pro-
jects in stratum reinforcement.

Key words metro tunnel construction; small-angle under-
passing; tunnel structure deformation; sandy gravel stratum
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Fig.1 Tunnel location relation diagram of under-passing

projects

2018 4E5 A 17 B, 7 it bE 18 RV T 2 B A g
i, RN RE A BEIEAZ I S A 21 HIVER P oA

ZebEiE;s A 26 HIVA T o e 4kizif 6 H 11 H
BRSO 2258 WA ROH , BT iR E A2 T A
FEAE A5 R M. A2 R 200 H b B e Rl S BE
A BB B AS A 2 470, T 2 4.0 m,
HTERRIE T o B R B TR MR . AR G
LR FH I 20 T SRR L TR SR AR 25 6 1 7 vk % L4k
PEAT I o

2 TREME

2.1 BEIaFERE

MR Z 4544 , 38 iF MIDAS GTS # {4 #:r F
ZEIH B E AR, WA 2 iR . AERAL b2
T KR FH SR BT A4, B S R R B 4 B
JURLALL . HiLJZ 2 BORR 4 1 o B 48 W R o AR
FIAH AT B S B R AR LR 1

K2 R R R R R

Fig.2 Numerical model of under-passing project
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Fig.5 Actual monitoring value change curve of vertical

displacement of existing tunnel structure
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Fig.6 Curves of field-measured and simulated values of existing tunnel vertical displacement
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Fig.8 Curve of existing tunnel vertical displacement under different overlapping working conditions
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different deformation control measures
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