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(a) (b)
3
Fig.3 FEM model
1
Tab.1 Physical and mechanical parameters of the materials

/(kN-m™) /MPa /kPa
@-2b4 18.9 51.75 11 5.4 0.47
2-3d3-4 19.5 46.97 8 323 0.36
2-4d1-2 N 19.4 47.29 8 31.8 0.36
@-5d1 N 19.6 45.82 9 31.3 0.36
@®-4d1 20.1 47.23 10 31.1 0.38

25 4.5x10* 0.2
2.2

Hertz 1oy
A , 170 kN, [4] o 60 kg-m™
, 2, C30 , C50 , 70 kN mm™,
80 km-h™, ¢ Y(GB 50299-1999) ,
2 mm, 4,
2
Tab.2 Calculation parameters of rail
/MPa E, 2.059x10°
/m* I, 3.217x107°
/(kg-m™) m, 60.64
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Fig.5 Dynamic shear stress of nodes around the tunnel in the section of L10-1
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Fig.6 Dynamic shear stress of nodes around the single—train
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Fig.7 Time history of dynamic shear stress of the maximum node when the first train passes
4 L10-1 (kPa)
Tab.4 Maximum dynamic shear stress in the section of L10-1 with different passing times of trains
/kPa /kPa 1%
1 5.52 2.33 57.79
2 6.17 2.29 62.88
3 5.48 2.29 58.21
4 4.96 2.00 59.67
5 5.25 2.11 59.81
6 5.64 2.10 62.76
7 5.62 2.04 63.70
8 5.70 2.00 64.91
9 5.66 2.02 64.31
10 5.43 2.15 60.41
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TableS Maximum dynamic shear stress in the section of L.10-2 of different passing times of trains
/kPa /kPa 1%
1 3.70 3.02 18.37
2 3.79 3.26 13.98
3 3.75 3.25 13.33
4 4.06 3.28 19.21
5 4.07 3.49 14.25
6 3.98 3.74 6.03
7 4.23 3.76 11.11
8 4.37 3.82 12.58
9 4.36 3.74 14.22
10 4.17 3.20 23.26
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Analysis of Dynamic Shear Stress of Soil Around the Tunnel under
Subway Vibration Load

He Tengfei, Zhou Shunhua, Xu Sihui

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China )

Abstract . Based on the large—diameter shield tunnel of cross—river part of Line Subway 10 in Nanjing, this study
researches the law of dynamic shear stress of soil around the tunnel under subway train loading. The wheel-rail
coupling model is adopted to calculate the wheel —rail force, which is used as the input load. Finite element
method is adopted to analyze dynamic shear stress change of soil around tunnel under subway train loading in
the working conditions of single—train and double—train passing and punching—shear segment before and after
scouring. Results show that dynamic shear stress is greater near the tunnel haunch and under the bottom, and
changes little with the train passing. The dynamic shear stress distributes unsymmetrically during single —train
passing, reaching a lower value in punching—shear segment with the decrease rate of about 17% while increasing
80% near the tunnel haunch after scouring.

Key words:subway train; vibration load; large—diameter shield tunnel; dynamic shear stress
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