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Case study of tunneling-induced settlement and damage of masonry buildings
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Abstract: The excessive deformation caused by shield tunneling can easily lead to deformation and cracking of the above
sensitive structures. A masonry building orthogonally under-passed by metro shield tunnels is studied. Through systematic
settlement monitoring and comprehensive inspection of the building, the tunneling-induced settlements and crack development
of the building are obtained. A finite element model is established to study the interaction of the building and the soils. By
comparing the principal tensile strain and the measured crack distribution of the wall, it is found that when the principal tensile
strain exceeds 0.05%, cracks will occur in the wall area and the development angle of the wall crack is perpendicular to the
direction of the principal tensile strain there. Finally, the damage degree and level of the building are discussed according to the
maximum principal tensile strain of the wall. The case study of masonry building damage caused by shield tunneling is of
certain guiding and reference values for protection of masonry buildings during subway construction.
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Fig. 1 Relative position of building and metro tunnels
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Table 1 Physical and mechanical parameters of soils

= 4 4 ¢ Ey K
/= /(N-m3) /kPa /(°) /MPa Ko /(m-d")
i+ 19.0 7 12 475 035 2
BT 20.0 30 20 20 0.52 0.05
MmN S 226 15 30 100 — 0.15
R KAk
i 22.5 18 20 50 — 0.10
KRR E

Ty WRAREE, ¢ NEEI, o WNBEESM, EoNESiR
&/, KoNFE LR R K BB R

e P E R BEAT RSB M T, e 2R 2k
M. AZJER S d a5 Yy, Rk fR A
WA o 7228 JEHE 8 d I 8] 2 I 3, S 1A R ATLAE
YT I 32 he LEAARBERS, JERHIAERF T
JrB RN P I, JEINUAERE N XE . AL i Ty
HEELAEL, BT E R E ST K, B
BB, FEURTEIANUIEBORELE, MR KL
AL T P

2 BEIUYIITRE R AR AR ST 4
2.1 SMETREER

A 2R AN £ JE o L I 51 R IR A ) A e AR
SEVIRRAEWE 2 fror. ARG, @Rydnss i
oS4 PR KUIR#E 6.35 mm, FHFIYIFEIHE W sk
S11 I KUTFEAE 9.2 mm, EEFMIUTFFESAREL N,
FHH RSN BA HINREE R IAR B T& . 7o
LFRE, BRSO UTE mE R 2 AT S2,
N 29.42 mm; BT RE BE OR DT U RS 2 s D A



128

BRI, S RIREIE T 7 51 EmRSE M SRS SE BT 5t 2303

S12, 936.98 mm. 7ZoZ&JE M4t 5] r) R i b
mRTF A

H i

vV GRERAEVIE  ---- ARELE VRS L
-50 v ZERFHEVE — EKFLEVHEA L

1 1
20 30 40

1 1 1
-40 -30 -20 -10 O 10

BB AU e K B B8 /m
(a) JLpushis
0m$“§m1§9\~ 9 S8
o T s~ S 3107
_ .
E-20f
&
_30_
B
-40F BSRIE
v GRENETE  ---- FRESEIIRIA %
_50F ¥ ELRENRIE — AXSSE TR E
-40 —3IO —2IO —1I0 (I) 1I0 2IO 3I() 40
BB AU e K B B8 /m

(b) Bafushk

2 SMEITREE N E SIS B
Fig. 2 Monitoring and fitting curves of external wall settlements
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Table 2 Parameters of fitting settlement curves

Jefil  Sr/mm  ir/m dr/m Su/mm ii/m di/m

AN 6.3 9.2 +6.1 28.2 10.4 8.8

MO Sr/mm  irR/m  dr/m Si/mm gv/m di/ m

AN 9.5 9.7 +6.1 33.7 10.1 -8.8
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Fig. 3 Crack statistics of internal wall
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Table 3 Corresponding relations between damage level and description
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Fig. 4 Settlements of external walls and cracks of internal walls
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Table 4 Physical and mechanical parameters of model soils
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Fig. 6 Comparison between settlements of external walls and FEM

results
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Table 5 Corresponding relations between damage level and

maximum principal tensile strain
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