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Influence of Ji’ nan Rail Transit Line 1 and
Line 2 Under-passing High-speed Railway En-
gineering on Adjacent Bridge Deformation
and Vibration

TAN Shengyong

Abstract To study the characteristics of high-speed railway
bridge pier deformation that occurs in shield tunnel construc-
tion, taking the engineering of four tunnels on Ji’ nan Rail
Transit Line 1 and Line 2 under-passing a bridge with the same
span of Beijing-Shanghai High-speed Railway as example,
field monitoring test of pier top displacement is carried out and
the displacement data of adjacent high-speed railway pier top
during Line 2 metro tunnel shield excavation is analyzed. Un-
der different working conditions of isolation pile, tunnel posi-
tion and metro train operation, the distribution law of pile cap
vertical vibration displacement, vibration acceleration and their
maximum values of the under-passed adjacent high-speed rail-
way bridge is studied through finite element method. Research

results show that the construction of isolation piles could meet
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the requirements in relevant specifications for the displacement
of high-speed railway pier in shield tunnel construction period;
the vertical vibration displacement of high-speed railway pile
cap caused by the left line train operation on Line 1 and Line 2
is large, it is recommended to take rail vibration reduction
measures; the closer the tunnel is to the isolation pile top or
bottom, the greater the high-speed railway pile cap vibration
displacement will be induced by the tunnel.
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deformation and vibration
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different dates
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Tab.2 Maximum displacement statistics of adjacent high-

speed railway bridge pier top

. WA & A B/ mm
Y A7 T 12 [
103 =5 0.40 0.37
104 = 1.56 1.14
105 5 1.10 0.96
106 = 0.31 0.48
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Fig. 3 Diagram of model mesh generation
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Tab.3 Model calculation parameters

KR gtk i B ME
BFR JEE/m  BE/ R e }?ﬁa/
(kg/m>) MPa kPa

FIA+ 5.900 1900 99 0432 36 I8
@D+ 4100 1910 172 0421 43 23
@zt 9.800 1940 262 0411 47 22
O Fh+ 3.800 1920 606 0420 50 24
©, #+ 6.200 1940 650 0390 76 25
O R+ 2700 1940 1068 0.421 52 24
@, 7300 2120 1768 0.409 0 40
Q@ FEF+ 7200 1940 920 0410 61 25

®, FRIEAIKA 13.000 2000 2500  0.300 1 40
ARG 6.000 2500 40 000  0.200
T AR IR 42.000 2500 40 000  0.200
=9 0.300 2500 45000  0.200
JEFIREEE R 0.260 2500 40 000 0.200
b 5 ik 37.756 2500 40 000  0.200
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Fig.4 Time-history diagram of metro excitation load
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Tab.5 Maximum vertical vibration displacement of 104#
and 105# high-speed railway pile cap under each

working condition

e jﬁj:"érw[%fmmz/mm* A
104 5 m K & 105 SRS
1 0.018 0.013
2 0.039 0.039
3 0.075 0.072
4 0.057 0.056
5 0.082 0.084
6 0.024 0.024
7 0.047 0.038
8 0.061 0.049
9 0.063 0.059
10 0.074 0.062
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Fig. 6 Time-history diagram of high-speed railway bridge pile cap vertical vibration displacement
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Fig.7 Time-history diagram of high-speed railway bridge pile cap vertical vibration acceleration
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