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Abstract: A numerical analysis model, with an oblique crossing of 60°between horseshoe-shaped metro
tunnel and ground fissure, was built with ABAQUS to study the dynamic response of the oblique metro
tunnel in ground fissure area under vibration load of metro. The results show that the soil vibration near
the tunnel is stronger, and the acceleration amplitude of the ground near the tunnel are greater than those
far away from the tunnel. The area with strong vibration response is within 120 metres along the metro
tunnel, 15 metres under the tunnel in vertical direction, and 20 metres in both sides of the tunnel.
Ground fissure has a strong barrier effect on the propagation of subway vibration in the soil. The vibration
of the soil below the ground fissure is stronger than that of the upper soil layer, and the vibration
acceleration on the ground level of the soil nearly reduces to zero.
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Fig. 1 Schematic diagram of test model (unit: cm)
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Table 1

Formation parameters of typical ground

fissures in Xi’ an metro line 2

HE/ O OBERCE/ NI BERA ONE HR/

1R (kN/m?) MPa i kPa A m
it () 17.3 1.2 0.35 16 TN
#+ (05 18.6 3.5 0.35 24 19° 4.6
#t Q) 19.2 4.0 0.30 30 200 13
HHE (0D 19.6 4.5 0.32 35 23° 16.4
#E Q) 19.6 8.0 0.33 40 26° 20
MR+ (Q5)  19.6 10.0 0.30 40 26° 50

(Qi) 220 MPa, ¥+ (Qi") 274 MPa, 7 + 1 304
Pa, #+ (Q') 305 MPa, #}J5i ki1 322 MPa, %
RS ZeBT40.273, # 4 (Q)) 0.271, #+
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Fig. 2 Schematic diagram of infinite element
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Fig. 3 Computational model of metro load
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Fig. 4 Layout of each measuring point and line
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Fig. 5 Time-history curves of vertical

acceleretion of monitoring points
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Fig. 6 Amplitude curves of vertical acceleration of

monitoring line 1 and 2
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