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Model tests on large-section and shallow soil rectangular pipe jacking
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Abstract: During the construction of pipe jacking tunnels, the simultaneous injection is a key in controlling the surface
deformation and jacking force. At present, the traditional researches on the simultaneous injection are mainly limited to those
on the slurry materials and the friction coefficient, while the researches on the flow of the slurry itself and its filling mechanism
are rarely involved. By establishing the pipe-slurry-soil system and the model test platform, the results of a laboratory
reduced-scale model test on the simultaneous injection of slurry of super-large rectangular pipe jacking are introduced. It is
shown that different slurries have different effects on the quality of the protective slurry screen, which contains the traditional
thixotropic slurry (consisting of bentonite, CMC (carboxy methyl cellulose) and soda ash) and HS-3 compound slurry and
polyacrylamide compound slurry. The settlements of different parts of soils and the pipe jacking forces are measured to observe the
influences of the protective slurry screen on the ground settlements and the pipe jacking forces. The effects of the simultaneous
injection on the ground displacements and the jacking forces of a large-section rectangular pipe-jacking tunnel with shallow
overburden are explored. The test results show that the jacking forces can be reduced by about 40% under the simultaneous injection.
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Table 1 Mechanical parameters and similarity ratios of soils
iR & o € . £ G
/(kKN'm 3) ” 1) ” /kPa ! /MPa
JFEA 4 17.2 15.0 11.0 2.9
B+ 17.9 096 15.8 095 10.7 103 0.3 07
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Table 2 Mechanical parameters and similarity ratios of Slurry 1

— SRR B

A v/l C, t/Pa  C. pPa C,
JATIRE 1 0.044 12.3 4
BRI T 0.041 L0775 95 38 109

3 RERE 2 SRR RAANIEL

Table 3 Mechanical parameters and similarity ratios of Slurry 2

SRR B
TN
v/l C, t©/Pa C, pPa C,
JRTN 2 0.027 42.4 9.7
AR 2 0.040 0.68 3.7 S ggp 103
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Table 4 Mechanical parameters and similarity ratios of Slurry 3

SRR B
TN
v/l C, 7 /Pa C, p/Pa C,
JRTRE 3 0.021 52.1 12.6
R 3 0.029 0.75 5.1 10.2 1.1 1.3
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Fig. 1 Overall layout of test system
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Fig. 3 Front pipe
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Fig. 4 Loading system
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Fig. 5 Injecting system
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Fig. 6 Injecting pipeline
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Fig. 8 Displacement monitoring system
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Fig. 9 S-type sensor
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Fig. 10 Miniature soil pressure gauges
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Table 5 Test conditions

A7y I 2%

T ﬁ;{é W /em  THE3EEE /(mmes ") E;iz
TH 1 ¥ 35 0.150 300
T2 HK2 35 0.150 300
T3 W3 35 0.150 300
T4 2 25 0.150 300
Ts5 FHK2 25 0.046 300
T6 FHiK2 25 0.150 200
TH7 W2 25 0.046 200
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Fig. 11 Friction values of pipe jacking
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