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Abstract

This paper simplifies the vehicle load and puts it on the top of the numerical model established
under the optimal conditions. By changing the expression of the vehicle load, we study the influ-
ence of the traveling speed of the vehicles passing over the tunnel and the vehicle load on the sur-
face settlement of the tunnel project, and the results show that compared with the no-vehicle load,
the increase of the vehicle speed within the study area makes the surface settlement increase by
38%~123%, and the influence of the vehicle speed is greater when it is increased from 20 km/h to
40 km/h; with the increase of the vehicle load, the value of the surface settlement is greater and
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the influence rate of the vehicle load on the surface settlement is greater. When the speed in-
creases from 20 km/h to 40 km/h, the influence of vehicle speed is bigger; with the increase of ve-
hicle load, the value of surface settlement is bigger and the influence rate of vehicle load on sur-
face settlement is bigger, compared with the speed, the influence of vehicle load is more obvious.
Therefore, in the actual project, the speed and load of vehicles should be limited to ensure the
range of surface settlement.
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Table 1. Soil mechanical parameter
#* 1 Th¥EsH

+2 +2 +ZEE FPER R FEI/N B RN EEA HEE BERN WL
%' E2 S Edm  E/(KN-m?D v ykN-m?)  c/kPa o) HEMKO  KO(m-dY) L e0

1-2 I+ 3 6630 0.3 19.71 5 6 0.43 1.74x107 0.67

1-5 WAt 4 34500 0.2 19.61 0.5 25 0.25 0.00058 0.50

9-2 '}'E}Xuj?l)ﬁ 8 93085 0.17 23.63 0.58 45.6 0.20 0.000463 0.42
SRR E

9-3 rhWch‘/)E 55 138000 0.17 24.03 1.07 37.3 0.20 162x10° 0.50
A
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Figure 1. Schematic diagram of tunnel section
E 1. e ErEE
Table 2. Supporting structure parameters
2. TIPEEBHE
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ATz 1.33 0.17 24.6 0.68 46.93
LSS 230 0.2 220
TAIRAS ) 325 0.2 25.0
[ 230 0.2 22.0
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ENEIE S Qi) 230 0.2 220
T 2100 0.3 785
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HARBRE) (TG B01-2014), #RERFEMISMENFREZERWE 2 i, L=12m, FIREMKEMSEE N
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Figure 2. Schematic diagram of the outside dimensions of a laden vehicle
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Figure 3. Numerical modeling of vehicle loads
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Figure 4. Surface settlement curve location map
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Figure 5. Comparison of three-dimensional settlement displacements at different travel speeds
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Figure 6. Comparison of surface settlement curves without vehicle loading and at different travel speeds
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Figure 7. Comparison of three-dimensional settlement and displacement of vehicles with different static loads
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Figure 8. Comparison of surface settlement curves under different static vehicle loads
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