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3D numerical analysis and evaluation of the influence of tunneling
on frame buildings
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Abstract: Buildings on the ground surface are inevitably influenced by tunneling. This paper presents the results of a 3-D
numerical analysis on the deformation of a frame structure induced by tunneling using small-strain stiffness model for soils.
The numerical results are compared with those predicted by the Burland method and the modified Boone method. The

comparison demonstrates that the predicted results of Burland method are not reliable in some cases, and may seriously

underestimate the deformation of frame buildings.
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Fig. 1 Deformation of buildings
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Fig. 2 Deformation of a frame
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Fig. 3 Analysis principle of beam deformation
1 T HEZAE RN AT AR /N, FACY X HHESE I
S R AR TR A — B T A BE R 5 %2 3 i
HESFERI PR, JEA EREAE R AN R AT,
AR L SN AEBTAR T, RS AT — BT AR
_ 0w _6(A-L-tilt)x  6(A—L-tilt)x’

o I L - ®
N L =1
Nx= B I B WY AR f5 K
y. = %—I.Stilt , 9)

iJa B N AT RN e, TR R R

Eo
E.t¢€ E —& : :
e = X v + X y + }/max y 10

e, JHESRR B NS, o) W MESRLAEAN A

3 NN ARHIEE K FIGIE
3.1 R/ AREY

A 3k Boone 7 ¥ H i EER H — RS
RSN, DA S PN % 3 472 15 | kS R b T 25 4 A T
WG, SR SCY R TR0 1) S Rt LNy, L

LK 3 - AR R A — A 0.01%~0.1% 38 Fil g0,
[ AP/ 2 B 1M o ) = et . B AR T
DS 7T BRI AR /N AR o [ R I v FE
LRVE. RS A Simpson 25101, Jardine! *hE i
E A BT B T8 FNEE T2 48 S B TREREAT 73 7 K
P, 2 R8T AR/ N AR NI FER A B T 2 SRR,
M &5 R0, 1A% L8 A /N AR W R R N 2
R KW ZE o DAL, A T A BEHL T BE 18 2] by
JREEEE R, A R AR R A N AR I R
SRR N A it

A AR AR W (11D PR ws:
HOB A kT RN AR Py AR DI B DR = G,
(AR &, Z IIC R . %BALRA] H Dasari 42111,
ST R ARG TR N AR AR (18] 4D fH TRk
TR LA 1 AR B B 2 5 IR Y ) AR, WA
SN BE IR A T MR HE U DA% 1 A4 itk N BRI (1)
RF, MM BB L Hh IR PR 25 B T 3 AR AR B
T%YJE['A[”]O

Gtan = Ap ’gcfll (gq(mjn)<gq < gq(max)) ’ (1 1)
L, 4, n, Eqmin) * Eq(max) YR IN AL RN S P
APIIAT RN ST o

(;lilll (max)

I BI VIR Gan

d(min) a(max)
RBLZE £
B 4 PZEYIRIEMREZERXFR
Fig. 4 Relationship between tangent shear stiffness and deviator
strain
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Fig. 5 Dimensions of centrifuge test model
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Table 3 Predicted results of Burland method
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