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Fig.1 Geological profile of Zhegushan Tunnel
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Fig.2 Carbonaceous phyllite on tunnel face of Zhegushan

tunnel and bubbles on upper bench ground
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Fig.3 Regional geological structure of Zhegushan tunnel
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Table 1 Vitrinite reflectance and rock pyrolysis test

results of carbonaceous phyllite

TPURE b o5 HE b G5 Ry/(%) T,./(°C)
Fi-1 0.898 445
-2 1.353 438
[ 1L % ZEii-1 0.582 430
Zedli -2 1.271 462
Ze3i-3 1.613 446
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Table 2 Gas composition analysis of carbonaceous phyllite

SARZH 3/ (%10 mol/mol )
BUREAIE | PGS 0, N, CH, CO, | CH, | CH, H,S
Fiil-1 | 1036 | 38.41 | 12.33 | 38.83 | 0.05 | 0.02 | 2.58x10™
Fiil-2 | 4.87 | 1877 | 11.40 | 64.83 | 0.09 | 0.04 | 7.33x10™
FEESILBETE | A5F-1 | 9.97 | 39.60 | 7.51 | 42.85 | 0.04 | 0.01 | 2.14x10™
Zeifi-2 | 1024 | 40.05 | 6.02 | 43.63 | 0.03 | 0.01 | 2.14x10*
Zeif=3 | 10.04 | 39.96 | 6.90 | 43.02 | 0.04 | 0.02 | 2.09x10*
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Table 3 Carbon isotope analysis of carbonaceous phyllite -
gas 0 i 2 3 4
BRI | FEaaS | CHY(%) | CO/(%) | 8"C,/(%o0) ¥ /(mol/L)
[ Eﬁ—l 11.40 64.83 -26.3
Bt Feil-1 7.51 42.85 -24.8 B4 3 TR BT 2
Zcii -2 5.09 44.01 -12.5 Fig.4 Gas adsorption curve of carbonaceous phyllite
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Table 4 SDR fitting results of gas adsorption on

carbonaceous phyllite

FE N, /(mmol-g™") D R

FEM 1 0.073 01 0.108 93 0.986
FEih 2 0.068 36 0.113 6 0.989
FEih 3 0.059 19 0.111 84 0.999
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Table 5 Maturity boundary line of organic matter

Ry/(%) <05 0.5~12 | 1.2~2.0 >2.0
I <437 | 437~460 | 460~490 | >490

T,./(C) | T | <435 | 435~455 | 455~490 | =490
Il | <432 | 432~460 | 460~505 | >505
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Fig.5 SEM scanning image of carbonaceous phyllite
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Study on Occurrence Characteristics and Risk Prevention Measures of Gas in
Non—coal Strata in Zhegushan Tunnel on Wenchuan—Maerkang Expressway
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Abstract: Carbonaceous phyllite is a kind of metamorphic rock widely distributed in Southwestern China. Multiple
abnormal gas emission accidents have occurred in the tunnel excavatrion through the carbonaceous phyllite stratum,
seriously threatening the safety of construction personnel and causing a sharp increase in construction cost. Based
on the Zhegushan Tunnel on the Wenchuan—Maerkang Expressway, the carbonaceous phyllite stratum is tested and
analyzed in respect of the gas composition, carbon isotope test, rock mass maturity and adsorption capacity, and gas
pressure. The results show that the carbonaceous phyllite is in the mature—highly mature stage and has the ability to
generate organic hydrocarbons. The maximum gas adsorption capacity of the rock mass is 0.59-0.73 mmol/g, with
low gas adsorption amount and underdeveloped migration channels. The safety risk caused by gas desorption is not
high. In areas with complex geological structures, the gas distribution in the carbonaceous phyllite stratum is un-
even, and a large amount of pressurized gas accumulates locally, resulting in a high hazard degree. During construc-
tion, the measures shall be taken to mainly prevent gas outburst accidents caused by gases in the areas with complex
geological structures and air bags formed by high—pressure enclosed rock mass.

Keywords: Carbonaceous phyllite; Gas in non—coal strata; Maturity; Gas occurrence; Risk prevention and control
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