4% e "= L T #M o #k Vol.41 No.8
2019 4F 8 H Chinese Journal of Geotechnical Engineering Aug. 2019

DOI: 10.11779/CJGE201908013

KB EATHE X RS A RS ALR I FT5T

B, F RS OBIFH, ¥ O, BETR, ERK, AgiE

(1. WHTRS TR AR TR, WL BN 3100155 2. LBE TR AR@EHER, 28 HEF 232001)

W E. HRENRBEE AR U ST ER T T EL, SEESRSENEIE. BN, fX R
JEMIBEERE T, RASEAGERN R, 255 RE N B BRIREL AL R 3 MEmRER, HFR3E
TEJERIBETETERD L Pt T, M AR DTS . AT R R UTRR RAR (. WSS R A Re R B TR,
B R Mk 2 Rl AT, BRI R S B R 2R A AL, BREEE M B, ORI RE KT AL
FREERLZEIE FJ7; BRI Tol Az iem b R B T oL oK, BRI, SR RE; S4%
) B AR R R N R AT, RSB ZR 1E b 7 7 48 8 v v 5 5 0 e R T 25 R B /B R A7 25 R kTR B AT
LR W A2 R REFE RN MR YTRE B2 AR RS K, DR EL 2 K

KR ARG AT LARR; Uik B

FE 5SS TU473 XEAFRINED: A XEHRS: 1000 - 4548(2019)08 - 1489 - 07

EE®N: 8 WA977— ), F, WLHUNA, 4, B0, HFT5 e BRI i T R I PR RE S AU A 5

{24, E-mail: weig@zucc.edu.cn.

Model tests on influences of quasi-rectangular shield construction on
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Abstract: Excavation of quasi-rectangular shield tunnels causes uneven settlement of soils in pipelines, resulting in longitudinal
deformation and failure of the pipelines. The indoor shrinkage model tests are conducted for the construction of
quasi-rectangular shield tunnels. The influencing factors of the relative position of tunnels, buried depth of pipelines and soil
loss rate are taken into account. The rules of subsidence, deformation of underground pipelines and surface settlement in dry
sand are studied. The results reveal that the vertical displacement curve of the pipelines is Gaussian, the reverse bending point
of the vertical displacement appears near the tunnel axis, the bending moment of the pipelines is “M” type distribution, and the
maximum vertical displacement and bending moment are located directly above the tunnel axis. The impact of skew conditions
of pipelines and tunnels is greater than that of their vertical conditions. The deeper the pipeline is, the larger the influence is.
The vertical displacement of the pipelines decreases with the decrease of the soil loss rate. The vertical displacement of the
pipelines directly above the tunnel axis and the maximum positive bending moment and two large negative bending moments of
the pipelines decrease greatly, and the both sides of the pipelines are less affected. The surface settlement is directly affected by
the soil loss, and the settlement value is larger than that of the underground pipelines.
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Fig. 1 Test device diagram
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Fig. 4 Grain-size distribution curve of sand in tests
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Fig. 6 Settlement curves of pipelines in each time period
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Fig. 7 Curves of bending moment of pipelines in each time period
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Fig. 8 Settlement curves at measuring points of pipelines
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Fig. 9 Surface settlement curves in each time period
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Fig. 10 Settlement curves at surface lateral measurement points
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Fig. 12 Settlement curves of pipe tunnel at different positions
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Fig. 13 Curves of bending moment of pipe tunnel at different
positions
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Fig. 16 Settlement curves of pipelines under different soil losses
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