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Evaluation of safety of buildings above tunnels accounting for spatial
variability of soil properties
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Abstract: Considering the spatial variability of soil properties, a probabilistic evaluation method is proposed for the safety of
buildings above tunnels based on the random field theory and the numerical analysis method. The elasticity modulus of soilsis
considered as the random fields, and the stress release method is employed to simulate the tunnel excavation. Then based on the
assumption that the surface buildings are treated as the flexible beam model, the safety of buildings can be probabilistically
assessed through the method of limit tensile strain. It is shown that the proposed method can properly evaluate the safety of
buildings in variable soils. In addition, there is a significant influence of coefficients of variation and auto-correlation length of
elasticity modulus on the safety of buildings. The higher the variability of elasticity modulus, the more scattering the
distribution of the maximum tensile strain in buildings, and the larger the probability of higher category of building damages.

K ey words: tunnel; random field; building; tensile strain; safety

0 Miro [

[3]
Huber [

[1]
Mollon STS KF}EW-STS-122

2017—08—02



2017

76
A/l
H 1
E G
t t=H
t=H/?2 & &4
1 gt & g & &
£ g
ﬂ:( Iy + 3 Ejg'bﬂ (3
Vanmarcke L, \12H 2, HG
&y
2
gV 1 W(X_Z_lj 4
(6] ox zg—z \i
U=—2"w (5)
ZO —Z
Zo zo=15m U X
2 w X
Jubilee !
[ L H
(8] gbr gdr
Ey =&+ & (6)
& Eqr =€ (]-__V]+ & (1_1/) +& (7
£y 2
1% 6 7
lhl th " Elim
ls 1 i 1 - ‘gbr ‘gdr
Mair [ 1 mm Elim 1
1 mm
1 [11]
Table 1 Categories of building damages™
%
0 0 0.05
1 0.05 0.075
2 0.075 0.15
3 0.15 03
4 5 0.3
1 3
Fig. 1 Sketch of building deformation
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