Advances in Geosciences HUERFEIZE RIS, 2022, 12(8), 1048-1057 Hans i
Published Online August 2022 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2022.128101

ERAESFEKEEXIRR B HEE
R SRR MR

% FLoB W, ERMAL » P, 2 &L K OF
R P R BT F A A AR, L R

2o B R AR R TE TR R AT, L Y
SFEFRE LR TR, i

Weks . 20224F5 H9H: FHEM: 20224F8H4H; KA AAHM: 202248 H12H

HE

FRARGRRVEETEANKER (10.23 km). KEF(A0 m)KILEHRBEFBRTE, SBRIMEE
EHRAEFEF, FEMNFESMARIANEERRT EXNZEMRE, NEEREHGTHRET
TERENR. AL T -5 SRR v 5 2 0 A 58 B S RS A R B Py 413 ) 1 280 o e S 3
H RS L R B E B R R R E, AR T T AT BRI S R p <
REHEAT T EBMANBI. RIERRY, BWINEFEHEAKTES.6 mm. H5EE15 mmif,
BiRE/142.03 MPa; 7E0.125 MPaBRTEHIER T, REMBIMSSHAMIE. 256 ENRLEN
TRENEFUEERENRESRTT O, o CCABERC Bt kT, SERRinERE T, T
REWRERERT EBHRIARES FUARERNBR RN [ER, RS TRIERE
WESHIR RS R R, BEE G KYIGMRE LT ROE AR R RARAO RSN EE, RATH
SRR VST BRI RERE T S5EE R4.

X 5in
JEHIREE, B, THE, KKK, Ptk SR

Experimental Study on Gas-Proof
Performance of Shield Crossing Tunnel
Joints with Long Distance and Large
Embedded Depth in Stratum Rich in Harmful
Gases

Yu Hou?, Fei Xue?, Chenglin Wang?, Ye Hong3, Yue Wang?, Lei Zhang?

XEFIH: FEFE, B, TR, B, EE, K& B S AR AP B KRR E o R R Be a2 B S M AR IR
ISHTFE ). HERBLAATUS, 2022, 12(8): 1048-1057. DOI: 10.12677/ag.2022.128101


http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2022.128101
https://doi.org/10.12677/ag.2022.128101
http://www.hanspub.org

'National Pipeline Group Construction Project Management Branch, Langfang Hebei
’China National Petroleum Pipeline Engineering Co., Ltd., Langfang Hebei
3College of Civil Engineering, Tongji University, Shanghai

Received: May 9", 2022; accepted: Aug. 4", 2022; published: Aug. 12", 2022

Abstract

The China-Russia eastern gas pipeline project is a long-distance (10.23 km), deeply buried (40 m)
Yangtze River shield tunnel crossing project. It has been surveyed that its stratum is rich in harm-
ful gases such as biogas. The existence of harmful gases has brought huge safety hazards to the
construction and operation of the project, and higher requirements have been put forward for the
gas-proof performance of tunnel joints. In this paper, a model test device consisting of two loops of
inner and outer gaskets with the same dimensions as the actual tunnel groove and gasket height
and width, concrete members with grooves, and embedded pipelines is designed. We conducted
direct testing and research on the gas-proof performance of the elastic gasket designed for the
project under different working conditions. The test results show that the short-term gas-proof
capacity of the shield tunnel outer gasket is 2.03 MPa when the opening amount is 5.6 mm and the
staggered seam amount is 15 mm; under the action of the lower pressure of 0.125 MPa, weak gas
leakage can be detected. Combined with the investigation and analysis of the highest pressure
measurement value of harmful gases in similar stratums and projects in China, it can be judged
that under the condition of meeting the design acceptance criteria for opening and staggered
seams, the joints of the shield tunnels project have sufficient resistance to the rapid or explosive
escape of high-pressure harmful gases; however, the test results of the weak leakage of tunnel
joints under low air pressure show that it is necessary to be alert to the risks and hazards caused
by the accumulation of gas concentration in the tunnel under the condition of long-term micro
leakage, and to formulate targeted and feasible control measures in advance to ensure construc-
tion and operation safety.
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Figure 1. (a) Shield crossing line; (b) Outer gasket size; (c) Inner gasket size
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Figure 2. (a) Test apparatus; (b) Double joint simulation apparatus; (c) Single joint simulation apparatus
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Table 1. Test plan conditions
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Figure 3. Air pressure-leak rate per meter curve of the segment outer gasket
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Figure 4. Opening-leakage air pressure curve of the segment outer gasket
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Table 2. Test results of the segment inner gasket
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7.3 2.1 2.2 6.7 1.45 15 6.0 0.65 0.8
9.4 0.9 0.95 8.0 0.6 0.7 8.1 0.375 0.44
104 0.5 0.6 10.0 0.19 0.31 10.5 0.06 0.22
124 0.31 0.375 12.2 0.06 0.19 12.0 0.05 0.06
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Figure 5. Opening-leakage air pressure curve of the segment inner gasket
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Table 3. Linkage test results of two gaskets
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