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Tab.1 Model parameters of the calcolation croes sections

Wi [F B/ m HE/m HHEE/m WA /m
1 3.0 19.27 60.0 33.0
7.2 16.15 60.0 30.0
7.2 5.32 60.0 30.0

¥2 FNEIARDTETEEN
Tabk.2 Soil parameters of the calculation cross-sections

BR/ RKER DHBEH &H/ PY R

¥WE BE 1R%EH o E/m  R/MPe kgm HsL =4 8/ ) -84 4
1 xt 3 3 86.4 2000 0.30 12.8 0.15
2 WAL 3 6 54.0 1870 0.23 25,1 0.20
3 PEE4EL 6 12 46.8 1840 0.29 20.3 0.16
WEL 4 cRAEAE 12 24 56.4 1010  0.25  21.6  0.18
5 WNtkERE 9 33 58.2 1910 0.26 19.2 0.19
6 WRENE
1 L 2 2 86.4 2000 0.30 12.8 0.15
2 13 5 7 100,51 2010 0.28 35.0 0.21
BT 2 3 ERAEHL 14 21 54.0 1870 0.23 25.1 0.20
4 BRALEHE 9 30 58.2 1910 0.26 19.2 0.19
5 MR LM
1 X+ 2 2 86.4 2000 0.30 12.8 0.15
2 BEREL 2 4 54.0 1870 0.23 25.1 0.20
W 3 3 £R4iEkE 16 20 56.4 1910 0.25 21.6 0.18
4 WBWRALERE 10 30 58.2 1910 0.26 19.2 0.19
5 WMALERE
¥ RIENDEHBERENPHENSH
Tab.3 Parameters of the tunnel llner and the foamed aluminum
ifvA 8 BB/ MPa TE# b ®H/kg-m >
Eog ) C40 HEL 32 500 0.167 2 500
L 3 s 1200 0.3 1200
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Fig.7 Radial acceleration time-history at the tunnel liner in the eross section 1
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Fig.8 Stress time-history in the cross section 1
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on the stress in the tunnel
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Dynamic Response and Blast-resistance Analysis of Double Track Subway
Tunnel Subjected to Blast Loading Within One Side of Tunnel

LI Zhong-xian, LIU Yang, TIAN Li
(School of Civil Engineering, Tianjin University, Tianjin 300072, China)}

Abstract: This article investigated on the dynamic response of double track subway tunnel subjected 1o blast
loading within one side of tunnel, and analyzed the blast resistance property of the subway tunnel by choosing
foamed aluminum as the blast protection measure. An integral calculation model comprising of two -way sub-
way tunnel and its neighboring finite stratified soil and the far-field semi-infinite soil was established by using
the coupled finite and infinite element methods to investigate the interaction between soil and structural dy-
namic force. The finite element model of soil was established on the basis of geological exploration data of ac-
tual subway engineering. Through numerical simulation for the actual subway engineering and the compara-
tive analysis on the calculated results, this article revealed the influence of the explosive overpressure, the em-
bedded depth and the spacing interval of the double track tunnel, and the soil condition around the tunnel on
the stress field of the tunnel lining. The results show that the foamed aluminum is of desirable cushioning ef-
fect and energy absorption property, which could be used as an efficient measure to improve the blast-resis-

- tance ability of the subway tunnel.

Key words: tunnels; explosive loading; dynamic response; blast resistance; foamed aluminum



