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Dynamic response of closely-attached intersecting underground subway
structures under vertical strong ground motion
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Abstract: It is important for subway approaching excavation and safe management to study the seismic response characteristics
of closely-attached intersecting underground subway structures. The finite difference procedure FLAC®P is used to simulate the
seismic response of typical closely-attached intersecting underground subway structures under vertical strong ground motion in
Beijing, of which the seismic response characteristics are analyzed carefully and compared with those of a single subway
station as well. It is shown that there are significant changes in the vertical displacement and the stress of structures between the
single subway station and the closely-attached intersecting subway station because of the strong interaction of the upper station
and the lower tunnel, which is also in connection with input ground motion, and that the monitoring parts have the same
variation amplitudes. As soils can filter high frequency component of ground motion significantly, the vertical displacement
difference and the vertical stress difference between the above two kinds of subway stations under vertical strong ground
motion rich in high-frequency waves are smaller than those rich in low-frequency waves, while they are not sensitive to peak
acceleration of input ground motion.
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Table 1 Parameters for soils

B LR JE & Im FE/(kN m ) i1 E/MPa AR EL %% J1/kPa NEEEEMIC )
1 Jedt 2.00 20.30 6.10 0.30 12.00 6.00
2 . 6.00 19.90 8.40 0.28 25.00 23.00
3 AL RS 5.00 20.80 30.00 0.30 35.00 0.00
4 o i 5.00 21.00 35.00 0.27 40.00 0.00
5 . 6.00 20.30 17.70 0.27 29.00 21.00
6 AL RS 10.00 21.40 45.00 0.27 40.00 0.00
7 ke LIRS 20.30 15.40 0.27 21.00 27.00
®2 HHEY %mﬁi@ﬁiﬁﬁyy 0.0670 0.03731 005 134Hz
=i VA

Table 2 Parameters for structures

B HF/KN M3  EMgEGPa RS
BEA 45k 26.0 345 0.7m?
ZEIEHIASC A 25.0 28.0 0.35m
Zeuh AT S5 25.0 30.0 0.70 m
Fis T AT HH S 4 24.0 255 0.35m
P TE — 4o S 3P 25.0 30.0 0.50 m
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Fig. 3 Dynamic boundaries of FLAC®®
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Table 3 Parameters for Rayleigh damping
S5 a B & min @ min
H—MERZENESEK) 0.0648  0.03858  0.05  1.30 Hz
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