$39% 2 "= L T #M o #k Vol.39 No.?2
2017 4F 2 A Chinese Journal of Geotechnical Engineering Feb. 2017

DOI: 10.11779/CJGE201702012

SRR TR Q B SHHERS:

F/%X‘?‘%LI,Z, %ﬂé% 1,2’ % 7‘:‘{::3, ]K/ij %1’ 4:5] rpﬂ-tl’ % )9%1
(1. FARH T RS TR, BEFE Fi4 710048; 2. PP T RH¥PEFAE R L)% E TRE SSRE, P FHe 710048;
3. JbRHEIERMRMAEMRAR, Jba 100044)

B E G =R A FSE R AT AN RS KR E R Qs 3 R BT U, M 7&Kk, 1k
UG AR KNI NE T RBIORN, R T B R O & /KR 5 B AR S RO 3 RS R
R RERY: NS RIS SRR EAAEBE R KR EA YR MW, SR 5K R LR IR B A
(RISEMA BRI K 20384 (K RAER) RIS KFA (BAAZ) B RIRBE BB E IRNRAAR. A
A RS2 AF XS RS MRS R KR, BARBE B IERBUS R IR BT 2 1 F ME— (R e g s
AFEEKE T BRGNS 5% 5 BT R R g,  HA D SEEE S KA. 3 MRS R
B TR T 7K R R A 98 SR EL T P IERE 51N KA A AR SR AL EE AR O FE BB R B

T TR
KB UK QL BAREG BN SRR AEREAE
FESES: TU47 XEAFRINED: A XEHRS: 1000 - 4548(2017)02 - 0287 - 08

EE®BN: HRAEAL(1964 - ), &, BRVGA, WL, #Hox, WA, EEMNELREH) AR EDTS . E-mail:

chencl@xaut.edu.cn.

Gas permeability of intact Q; loess under isotropic stresses

CHEN Cun-li"? ZHANG Deng-fei" >, ZHANG Jie’, CHEN Hui', YANG Fan', WU Kang'

(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Shaanxi Province, Xi'an 710048, China; 2. Shaanxi Provincial
Key Laboratory of Loess Mechanics and Engineering, Xi'an University of Technology, Xi'an 710048, China; 3. Beijing Leading Software
Co., Ltd., Beijing 100044, China)

Abstract: The tests are performed to study the gas permeability of unsaturated intact Q3 loess with various water contents under
different isotropic stresses using the improved triaxial gas permeability equipment. The influences of water content, volumetric
gas content and stress on coefficients of gas permeability are analyzed. Three gas permeability functions are proposed to
directly and indirectly reflect the effects of change in water contents and stresses on coefficients of gas permeability. The results
show that the stress remarkably affects the coefficient of gas permeability as functions of both water content and volumetric gas
content. The water content and volumetric gas content slightly have higher influence on the coefficient of gas permeability
during wetting than drying. The relationships between coefficient of gas permeability and volumetric gas content at the same
water content but different stresses were different from that at the same stress but different water contents. The relative
coefficient of gas permeability versus relative volumetric gas content, coefficient of gas permeability versus modified
volumetric gas content for different stresses all can be respectively described by the unique power function. The relationships
between coefficient of gas permeability and normalized stress for different water contents can be expressed by the exponential
function, in which only one of parameters changes with moisture content. The proposed three functions of gas permeability can
well predict the coefficient of gas permeability as water content and stress change. The exponential function of gas permeability
which needs not to introduce the change in void ratio caused by hydro-mechanical coupling is more convenient for engineering
application.
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Table 1 Physical properties of intact Q5 loess
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Table 2 Schemes of gas permeability tests and void ratios and water contents of consolidated specimen

o p wo=1.5/% wo=8.5/% wo=13.5/% wo=15.2/% wp=16.6/% wp=19.8% wp=21.8/%

C KkPa e W% e w% e W% e w% e w% e w% e  w%

0 1.077 15 1077 85 1.077 13,5 1.077 152 1.077 16.6 1.077 198 1.077 21.8

50 1.066 1.5 1.064 85 1.058 13.5 1.046 151 1.048 16.5 1.040 19.7 1.037 21.6

1077 100 1.059 1.5 1.053 85 1.044 135 1.037 150 1.037 164 1.029 19.6 1.021 214

' 200 1.051 1.5 1.038 85 0.999 132 0990 148 0964 16.1 0955 192 0952 212

300 1.033 1.5 0999 85 0972 131 0940 147 0916 159 0910 19.0 0.896 20.8

400 0993 15 0959 85 0922 128 0902 145 0.885 158 0.873 18.8 0.859 20.7
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Fig. 2 Relationships between coefficient of gas permeability and
water content under different stresses
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