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Abstract: Underground engineering construction will cause local subsidence of surrounding strata,
resulting in additional deformation of adjacent underground pipelines. Once the additional deformation or
force of the pipeline exceeds its bearing limit, it will endanger the safety and normal use of the pipeline.
Based on a transparent soil model test, two types of foundation excavation construction, the cantilever and
internal bracing, were simulated, and the influence of different types of local strata subsidence on the
angle and opening of the pipeline interface was explored. The results indicate that the excavation of the
cantilever foundation excavation and the internal support foundation excavation will cause the
displacement of spandrel type and groove type, respectively. Compared with the settlement of spandrel
stratum, the rotation angle of pipeline interface is more sensitive to the settlement of groove stratum. The
rotation angle of the pipe interface induced by the internal bracing foundation excavation is 1.46 ~
2. 03times larger than that of the cantilever foundation excavation. The opening amount of the interface
caused by the horizontal displacement of the stratum is much larger than the influence of the settlement of
the stratum. Therefore, the opening amount of the pipeline interface caused by the displacement of the
spandrel stratum is larger than that of the groove stratum.
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Fig.1 Model box for transparent soil test
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Fig. 4 Transparent soil model of foundation-

pipeline interaction
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Fig.5 Surface settlement due to foundation excavation

for cantilevered enclosures
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Fig. 6 Displacement of deep soils due to foundation

excavation for cantilevered perimeter structures
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Fig.7 Surface settlement due to foundation excavation for

internally braced enclosure structures
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Fig.8 Displacement of deep soils due to foundation

excavation for internally braced enclosures
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Fig.9 Horizontal displacement of deep soil due to
foundation excavation for cantilevered

perimeter structures
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Fig. 10 Horizontal displacement of deep soil due to
foundation excavation for internally braced enclosures
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Fig. 11 Variations curves of pipeline settlements

EIHEMAR A 1,2,3 i, N FHP A ST R
FRIAS T TCRA 20 901 A 2,02, 1. 87, 1. 76mm , Tiif 2B =X,
Rl 4 25 # e 0 5 kS A A TE DU R 43501 o4 2. 11, 1. 98,
1.82mm, AR 1 88 E 3 FLhuiE ToE A
EIETTERENE R 13. 7%, F O, 88 2E i, 18 Y
RO IR T RS BN, B E a5
FEGTHTA e s ) A B B B 5 TR R Y 1S KT
/0N, B ARSI BE DT T PO s 22 S 88 ) 61 FS
BB RTFIC B SL A 18 P2, N 4 4 3k
YU TE P2 v A b 2 TR I 26 RHR K 4538 Pl
FRAEAL ., I, A58 P2 M2 RUIEK T8 P1,
3.3.2 EHiHEEORM

ST YU T 5 & 048 T UK, RN [A] 3R
B O, SRR, YU E 51 R
FEE B D N, EEMIR Y 1,2,3 B,
B S B & A L 0 T 5 R A 4 1 B R i o
0.54°,0.50°,0. 40° , ¥ A8 2 FLE 82 1 S iF I e
e (1.0°), BEARNEFE SIS 25
ORREN SN NS B =3 W R Ak (B S W (SN2
S F FE BT 42 5 R 0 45 18 B2 1 5 M B B K
TREAXFP AR, FEMEL R 1,2,3 i,
BIEE A R 1.33°,1.29° 1. 21°, Yyt B
L ARV IR AR (1.0°) .

FARIFAZIREE T, 4 X B 540 B 0 5 50
b 2R ) 51 7% L 2 L P 4 h B TN 24. 7% ~
42.5% M EMIR LR 1,2,3 B, R B4
FEYUIE K 048 18 12 11 o LR SR 9 25 4 JE 4
K 1.46~2.03 £, ik F2EH Ry ST 80
FAETCA I M2 0% ) {37 A% 1l 26 R MR AR, S B0 IR HE 0
AR TEE AR,
3.3.3 HilEEOKITE

ST WA SCHk R, Elhmadi 7 #2172
T PR TR T 2 285 P v ), B2 11 A 6 6 B K
Fe IR 50% ), ZE P4 AR R kAL, LT
PRI AL SRR FE T A [ B b R A3 42 11 5Kk
LK 12) , AT, N 25
FEHUIFE 5 R 0 Ok T B TR B A5 4
BT, 548 DA 8 SR, E ARSI AL
YERF 22U 45 4 B Ut T3 1 i 42 11 sk I
i T EI A T, AR 1,2,3
i, B S P A ST 2 5 R 9 8 Bk T
Fe R P s A BT 10% A2 4, RIA R4S 18
F2 05K T 5 B2 HE YU T 5 | A A K7 B 45 1l

Y - BER KRBT 651

WAL AFGBIE TRRR
£ o ~pEtEaEaE Bl
£ ~BBA:BaEBIE L "~
= —_— . = ~.
Iglﬂé{ 40 R Hg’mi 55 .- o
ﬂ]jé .\.\. ﬁ - - - \‘\.
“A\‘ y =
=Y i% sof Sl
————————— o
0 2 E 1 2 3
SRELHID HIRLH/D
a BRI RIKPALH SRR IT & b B K&

12 EnAZFLNRUEEEROKASE
Fig. 12 Foundation excavation-induced joint opening

in the flexible pipelines
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