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Abstract

In order to solve the waterproof problem of joints of the shield tunnel of the high water pressure
gas pipeline crossing the Yangtze River, this paper analyzes the general situation of the shield
tunnel project of the China-Russia east line gas pipeline crossing the Yangtze River in detail. The
head height of the shield tunnel in the control section of the project reaches 74 m, which is the high
value of small-diameter shield tunnel projects. In this paper, a waterproof combination scheme of
setting an EPDM elastic seal cushion on both inside and outside of the segment is determined. Wa-
terproof ability index of the EPDM elastic seal cushion is determined on the basis of fully considering
the design service life, temperature influence, safety factor and other factors. This paper introduc-
es the numerical simulation method of predicting the waterproof ability of the EPDM elastic gasket
by ABAQUS, including material constitutive, numerical model, calculation process, result analysis,
etc. The waterproof performance tests are carried out on the inner and outer EPDM elastic gaskets.
The test results show that the waterproof combination scheme reaches the design index of water-
proof ability and meets the engineering requirements.
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Figure 1. Schematic diagram of the location and surrounding environment of crossing the Yangtze River
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Figure 2. Waterproof layout scheme for segment joints of shield tunnel crossing Yangtze River high water pressure
gas transmission pipeline
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Figure 3. Outer waterproof combination form (unit: mm)
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Figure 4. Inner waterproof combination form (unit: mm)
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Figure 5. Schematic diagram of numerical simulation compression process of outer channel
gasket (unit: MPa)

[ 5. SMEBEHBHEEMESLIERE(ERA: MPa)

DOI: 10.12677/ag.2022.128112 1162 HOERAL RV


https://doi.org/10.12677/ag.2022.128112

CESEEE

3.2. BUELR I

IO B IR TR, Bk E S G BB Hebr 2, N 7K AL B 5K
18, PRI AE BB AR AT S, W] B2 50 A =70 S AR 2 B B AE AR R 50 (A SCRISKIT 6 mm. 45 & 15 mm)
THIBI KRR

=0 CTRR R B R (R 7K A 5 3 Ak T 2 ) PR ok R A AROR DG 22, DRI HE T o B3RS B2 S5 ]
FRASII SR G 25 18, AN SO I ) b 9 2 e ] 2 T Ak s g ) A7 SR TR L i 7K s A

AN 55 4 TR S 6 s, ZESKTT 6 mm 455 15 mm I, S5 SR T e S /795 2 1.5
MPa B /K BTt xR

o AR AT T 02 2 THT B 7 77
2.5 —e— BK64E15RE AN /)

—=— TK6HE15HEINAK R AR 7

1
o
T

=4
3

KE (MPa)
\\ ]
~,
T
— _.:'/\-
{/> '\-\.
.\‘\‘\\(\.
L e _
I/././
—

/. A

0 5 10 15 20 25 30 35
BB (mm)

0.0

Figure 6. Numerical simulation results of contact pressure on the surface of outer channel gasket
(hardness 65, opening 6 mm, staggered seam 15 mm)
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Figure 7. Numerical simulation results of contact pressure on the surface of inner seal gasket
(hardness 65, opening 6 mm, staggered seam 15 mm)
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Figure 8. Waterproof performance test system of joint gasket of shield tunnel for gas transmission pipeline
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Figure 9. Partial flow of waterproof performance test of sealing gasket
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Figure 10. Water pressure resistance curve of waterproof test under 15 mm staggered platform
condition of outer road section
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Figure 11. Water pressure resistance curve of waterproof test under 15 mm staggered platform
condition of inner channel section
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