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Model test study on the influence of train load on shield tunnel

LI Yanmin
(The First Engineering Co., Ltd. of China Railway 18 Bureau Group, Zhuozhou 072750, China)

Abstract ; In order to study the influence law of ground line operation on the shield tunnel structure, an indoor
large-scale test model was established based on the similarity ratio theory to simulate the stress deformation
process of the soil layer and its internal shield tunnel structure under the upper train load, and the deformation
law was summarized. Results show that the model test can better reflect the stress and deformation characteris-
tics of the soil layer and the internal shield tunnel structure under the influence of external loads. During the
transfer of surface train loads in different soil layers, the earth pressure along the surface line is greater than
that on both sides on the same level, and the layer far away from the line is relatively less affected by the train
load. The amount of earth pressure change in the same vertical section gradually decreases from top to bottom,
that is, the external load has a greater influence on the shallow soil layer than on the deeper ones. During the
running of the surface train, the shield tunnel is pulled in the circumferential direction of the back, and the
bearing surface is compressed, which is obliquely flattened. The longitudinal strain gradually decreases from
the middle intersection to the sides of the shield tunnel, and is concavely bent. The smaller the buried depth of
the shield tunnel is, the more significantly it is affected by the surface load. Doubling the buried depth corre-
sponds to a decrease of the maximum longitudinal strain of about 44.5%.
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Fig. 1 Plan view of relationship between surface

railway and shield tunnel
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Tab.1 Soil layer parameters

VYRR, EE BRI WEE RS

= m (g-em™) kPa  ff/(°) #/MPa
A 11.70 1.64 104 5.8 1.83
it 4.50 1.96 296 132 5.63
WPt 15.05 1.74 18.0 11.6  3.23
JAGEY 30.00 1.81 175 10.1  3.18
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PR A 0.50~3.60 m, IEAFa g /KA HE 40.80
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Fig.2 Typical geological section
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Tab.2 Similarity ratio of each parameter

i H HXRZSHL AHAL L
NI 1/20
TS 1/400
RoF A
VS ¢ 171
HEL/NE AT 1/1
TN o 1/1
W p 1/1
7B EBS Bt m 1/8 000
AT ¢ 1/4.47
B v 1/4.47
W& E 1/20
N o 1/20
PIEZ P i1 ¢ 1/20
NiAE & 1/1
EhIF 1/8 000
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Tab.3 Orthogonal design scheme of similar soil materials

%
K205 A/700 B/100 C D
1 20 10 8 12
2 25 20 12 15
3 30 30 16 18
4 35 40 20 21
5 40 50 25 25
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Tab.4 Model soil and prototype soil parameters

TH W, BBN NEEEM/ AR/
’ (g+em™) kPa (°) MPa

R 1.62 1.38 9.13 0.75

JRH 4 1.81 17.50 10.10 3.18
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em, BEJE 1.3 em, N4 29.5 em, J&5 4 Bk 38 45 44 Ji
R SRR HOT & 5 i
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Tab.5 Shield tunnel model and prototype parameters

i H AMZE/ em JEJE/cm FPERR E/ GPa
Y 31.5 1.30 1.38
SRR 620 35.00 35.50
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Fig.3 Layout of measuring points
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Tab.6 Model test conditions
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S cm =33 cm P B/ cm
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Fig.4 Earth pressure distribution curve
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Fig.5 Stress distribution diagram of tunnel

segments caused by train operation
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Fig.6 Longitudinal strain value curves of the lower side
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