33 3 Vol.33 No.3
2016 6 Journal of East China Jiaotong University Jun ., 2016

:1005-0523(2016)03-0047-07

1 2 2
b M
(1. , 410205;2. , 201804)
8 — ,
:U455.43 :A
DOI:10.16749/j..cnki jecjtu.2016.03.008
1818 ) )
( ) ’ ’ N
0 ¢ ) ;
[1-4
¢ ) ,
[5-6]
8 - 9 N N N
N ) mo
N N 4 ) 14 ’
:2015-11-25
(1976—), , , o

HERM  https://www.cnki.net



48 2016

o)
1 3 =
S
S < -
8 - [O\\ Ne)
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©) B 33 @ ~ Fig.1 Spatial position relationship between the railway
@?: @ A @2\ bridge and the shield tunnel (unit: mm)
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Tab.1 Physical and mechanical parameters of soils
/m /(kN-m™) /kPa /(%) /(m-d™) /MPa
® 2.1~5.8 16.5 0.00 8.00 - -
©) 0~1.6 19.5 23.25 8.64 0.02 5.48
33 1.7~2.4 19.8 0.00 30.00 6.00 44.00
@ 3.6~4.0 19.1 21.67 11.92 0.02 9.39
@3 1.1~14 20.0 0.00 30.00 6.00 25.00
@ 1.2~5.6 19.1 21.67 11.92 0.02 9.39
52 0~2.1 20.0 0.00 30.00 6.00 32.50
® 11~11.6 20.2 0.00 40.00 120.0 47.50
© 3.3~4.0 19.30 22.50 8.80 0.02 11.90
@2 0.6~0.8 20.00 0.00 30.00 2.00 32.50
@ — 21.5 0.00 45.00 200.0 45.00
2
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1) 0 53°, 22 m,
30 m, 10 m; 121.2 m,
s 3 , 20m, 55 m; 33 m, 60 m
b 2 o
2) o
6.6 m,
3) 0 .
Mohr—Coulomb , .
1 ;
2 o
4) o 2
s R Fig.2 Mesh of calculation model
2 . N
Tab.2 Physical and mechanical parameters of frame bridge, grouting layer and segment
/MPa /MPa /(kg-m?)
C35 17 500 13 125 2 500
( ) - 1.3 0.28 1 500
( ) - 333 153.8 1 900
C50 19 200 12 500 2 500
3.2
, K Y(TB10621-2014)
7K , 4 200 kN 64 kN+m™ LR
s " 4 ) R 20 kPa

HERM  https://www.cnki.net



50 2016

33
1) , N . H
2 ) b 9
3) , ;
4) 6 m :
5) 6 m 1/2,9 m ,
12 m N 4 o
34
1 ) o 3 o]
13.91 mm, ; 8.89 mm, o
2 ) o 4 ’ b
3 4
Fig.3 Figure of vertical displacement Fig.4 Figure of pore water pressure distribution
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Fig.6 Trend chart of maximum displacement of frame bridge during shield tunneling
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Tab.3 Static deformation control standard of Beijing—
Tianjin intercity rail construction

/mm 2 2 2 2 +2

/m 10 10 - - -

3) b b
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5) 80% o
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Fig.8 Figure of vertical displacement of railway bridge
with soil reinforcement

Tab.4 Static deformation control standard of Beijing—
Shanghai rail construction

(6.25 m)

/mm 4 4 4 4 2,+4
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Research on Influence and Control of Shield Tunneling Construction
in Sandy Pebble Stratum on High—speed Railway Bridge

Li Guyang',Cheng Panpan?®,Xu Qianwei’

(1. Five Iron Group Electric Service City Link Engineering Co., Ltd., Changsha 410205 ;2. Key Laboratory of
Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract . The shield passes through a bridge, on which Beijing—Tianjin intercity railway and Jingshan railway
are laid, during tunneling in the section from Tiangiao to Yongdingmenwai of Beijing Metro Line 8 with mainly
sandy pebble stratum. It’s a high—risk project for it’s easy to cause surface subsidence and collapse during shield
tunneling in sandy pebble stratum, in addition to the strict requirements of track smoothness for high—speed rail-
way. Based on numerical analysis software, the paper simulated dynamic construction process of shield tunnel
overpassing railway bridge, researched the deformation of sandy pebble stratum, distribution of pore pressure and
deformation of bridge structure caused by tunnel excavation. It finally put forward engineering countermeasures
and monitoring schemes to ensure the safety of bridge. Research results can not only guide the design and con-
struction of tunnel engineering, but also provide reference for similar project issues.

Key words: sandy pebble stratum;shield tunnel ;adjacent buildings ; construction measures
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