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Influences of twin-tunnel excavation on settlement of shallow foundation buildings
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Abstract: Based on the centrifugal model tests and numerical calculations, the settlement laws of the upper shallow foundation
buildings and ground caused by twin tunnel excavation are studied. The results show that the settlements of different
monitoring points in the shallow foundation buildings increase with the increase of soil loss rate. As the soil loss rate increases,
the uneven settlements of the upper shallow foundation buildings increase, the vertical displacements of the soil above the
tunnel gradually increase, and the range of the settlement trough gradually increases. Under the tunnel spacing of 1D in this
project, changes in the excavation sequence of the two tunnels have a relatively small impact on the settlements of the upper
buildings and the maximum ground settlement. However, the ground settlements at the tunnel vault excavated first is greater

than those at the tunnel vault excavated later.
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Fig. 1 Schematic diagram of tunnel excavation equipments
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Table 1 Soil parameters

T2 HE BES WEE R4gitiE R/
A (KN-m?) kPa A1) MPa mm
¥ It

B+ 18.8 3.2 22.8 8.2 217
bt 19.5 0 36.0 10.9 100
¥ It

Ef- 18.8 3.2 22.8 8.2 173
bt 19.5 0 36.0 10.9 225

B&IE 5 I AR IR IEREE S, KRR R
i B RON 15 KN/m? (3R 7 8, R4k 8 mm JE4X
B s Bk o SRR A o 25 AT, AR AT 2 mm
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Fig. 2 Schematic diagram of shallow foundation building
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Fig. 3 Layout of centrifugal model tests
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Fig. 4 Settlement curves of shallow foundation buildings
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Fig. 5 Numerical model for twin-tunnel excavation
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Table 2 Soil parameters of numerical models

ZH 5 RBEL -+ LXDA
MRS Model — A&filifh, L fRmg{l —
Hik K4 Type Hezk Hezk —

HE ¥ sat 18.8 19.5 KN/m?

SELBIEE Eso™  82X10°  10.9X10°  KkN/m?
BEMENBIEE Eed®  7.3X10°  10.9X10°  kN/m?
SEYEE BT 492X103  44X10°  kN/m?
FE Crref 3.2 0 kN/m?
P R A ok 22.8 36 °
TERA L voref 0.3 0.1 —
* 3 HIREESY
Table 3 Structural model parameters
, ME R HE, PRERE
A KA m (kN'm?  (kN'm?) HIREe
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Fig. 6 Settlement curves of shallow foundation buildings
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Table 4 Comparison between centrifugal test and numerical results

BRRES  BUETHE S wE/

I S A

H/em H/em %
K 5 2.16 2.31 6.94
J 1.44 1.51 4.86

N Eb B O ARG S BB T A R, WIS AL K
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Fig.7 Curves of building settlement with soil loss ratio
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Fig. 8 Contours of ground settlement in non-shallow foundation

building areas
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Fig. 9 Ground settlement curves caused by tunnel excavation
Bl 9 AN [ AR AR R 40 2K 2R 18t T 07 P2 32 A
o MEREFEREN 0.5%0), BEEFZ 50+
PR B OR T BRIE R A SR DTSR, BREE BT+
ERbERS, RORFEREN 4 mm. LAERHIASR
N O1%EE, R HITTRE . BEAE LA AR R ) 3

m, FEE 7R AR R B K&, Ht
RRFRIUR AR, SRRE T B . iR R
AR A P HE TR AT, EL A (0 B T Bk TR AL 4 b
YRR T e M BE TE BETTUAL TR

5 FHZIGUF X TP RO S
ONHITFURE TE T2 A 0 R FE Al 22 SR M T T V
MU, AT FZ A MIBEIE, RO I24 M BEIE
77 BUEAE, AT DR
5.1 FHZIRFF3T & SRR S0
M 10 /LR Y, 235 %u?EW%L Al K
SRR LA FE T IR0, 32 24 M RE3E
J RUEEARZR, SIHEAMBEIE ST 122 M BE
ERTIREREM R, RRKERON 2 mm. A4S
W, ATUH RBERE RN | fRGEMET, EhEPi%
BETE 1) 58 5 A2 o b A SRR i s o

~0.01 -0.017

—a- ST AT
B 002 —o-ZMSIHE 1 —oZeMTFE
& &
= 2
l5-0.03 g
§—o.o4 g0.02
# #
00505 10 15 20 25 o5 o TS 20 -
LB AR A%
(a) KAVIRER (b) JEUTMER

B 10 BALRIES FHZIRFR X 5

Fig. 10 Relationship between building settlement and excavation

sequence
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Fig. 11 Ground settlements caused by different excavation

sequences
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