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Table 1  Comparison of calculated opening and linear density with measured opening and linear density

BIBE, WG : i) : : e :
RS S/ J % AT iR/ S/ T/ xR/
10°* 10 ~*

(% -m™") (% -m™1) % mm mm %
S101-DC1 —4.80 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
$101-DC2 -3.81 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
S101-DC3 -17.04 ~11.40 22.50 22.89 1.75 0.0240  0.0246 2.65
$101-DC4 -6.84 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
S10-DBI  -12.43 ~11.40 13. 40 13.73 2.45 0.0080  0.007 5 6.22
S101-DB2 ~8.79 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
S101-DB3  -24.59 ~11.40 43.00 44. 04 2.42 0.0280  0.0300 6.97
S103-DAl -8.07 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
S103-DA2  -4.36 ~11.40 0. 00 0. 00 0. 00 0.0000  0.0000 0. 00
S103-DA3  —11.98 ~11.40 40. 35 43.96 8.94 0.0020  0.002 1 6.92

6 %k

(1) WEPERDELER AN T, FOSAE B K B e — (R T A/ 24 (O 74036
WA SE ) 2R S I B R SO A, (R A B X
AR A ST REA R, FLAETE RE SIS S R B R A ST RE LB, AR RN T
10% | FEAM BRI AT

(2) BEEFLIRIEE SO HAE BBV, SHAU ARV, 21, X TR 2sE, AL
i SRR BURIE | JFRERICR N b =D, M FLUILEE, “HREN: ¢, = XbD,,.
MR AL EESBIRRAT, RAIT RN, JE S0 ReH S ik, i
ST A RV | BB i R R,

(3) BARBIBENA B2, B8 LT F O L R, 73
SEIENT , PRI REER S, TFEKIAE, FBMIERERI F e, R
TSR GAT L H ARG, T TR RS R, 48807 RS

£ £ x M

[1] Snow D T. Rock fracture spacings, openings and porosities [J]. Journal of the Soil Mechanics & Foundations Division,
1968, 94 (SM1). 73 ~91.

[2] Kranzz R L, Frankel A D, Engelder T, et al. The permeability of whole and jointed Barre Granite [J]. International
Journal of Rock Mechanics and Mining Sciences & Geomechanics Abstracts, 1979, 16 (4). 225 ~234.

[3] Power WL, Durham W B. Topography of natural and artificial fractures in granitic rocks: Implications for studies of rock
friction and fluid migration [J]. International Journal of Rock Mechanic and Mining Sciences, 1997, 34 (6): 979 ~989.

[4] Barton N, Choubey V. The shear strength of rock and rock joints in theory and practice [J]. Rock Mechanics and Rock
Engineering, 1977, 10 (1-2). 1 ~54.

[5] Barton N, Bandis S, Bakhtar K. Strength, deformation and conductivity coupling of rock joints [ J]. International
Journal of Rock Mechanics and Mining Sciences & Geomechanics Abstracts, 1985, 22 (3). 121 ~140.

[ 6]  Willis-Richards J, Watanabe K, Takahashi H. Progress toward a stochastic rock mechanics model of engineered geothermal
systems [J]. Journal of Geophysical Research, 1996, 101 (B8). 17481 ~17496.

[7] Jing Z, Willis-Richards J, Watanabe K, et al. A new 3-D stochastic model for HDR geothermal reservoir in fractured
crystalline rock [ C]//Proceedings of the 4™ International HDR Forum. Strasbourg, 1998.



54 1 AR RB B HREEALBE | BER 5N 8 BT 311

[8] Hicks T W, Pine R J, Willis Richards J, et al. A hydro-thermo-mechanical numerical model for HDR geothermal
reservoir evaluation [ J]. International Journal of Rock Mechanics and Mining Sciences & Geomechanics Abstracts, 1996,
33 (5): 499 ~511.

(9] BT, Wk, W, & =4ER R F A0 24K B MW EM AN SRR [J]. PEBE. E#,
1999, 29 (1) 82 ~86.
ZHAO Yang-sheng, YANG Dong, ZHENG Shao-he, et al. Experimental study on the physical properties of fluid seepage
in rift under the 3-D stress field [J]. Science in China: Series E, 1999, 29 (1):. 82 ~86.

[10]  RER, BUKME, WK, 55 JaerE8 20 ain 5 ih—3% BR A ki & A i 42 2 24 ae i [ M].
bt ATl L, 2001 12 ~40, 255 ~265.
SONG Hui-zhen, JIA Cheng-zao, OUYANG Jian, et al. Theory and method of fracture-type reservoir research; Fracture
prediction in carbonate rock reservoir in Tarim Basin [ M]. Beijing: Petroleum Industry Press, 2001 12 ~40, 255 ~265.

(111 ®gt. HERarshe (M. ) M TR L, 2002: 6 ~8.
LUO Jia-hong. Matrix analysis [ M]. Guangzhou: South China University of Technology Press, 2002 6 ~8.

[12]  JalBre:, #i, ®2aE. MEWEREE RSB R R BUR AR [1]. HekPlriieE, 2003,
18 (3): 398 ~404.
ZHOU Xin-gui, CAO Cheng-jie, YUAN Jia-yin. The research actuality and major progresses on the quantitative forecast of
reservoir fractures and hydrocarbon migration law [J]. Advance in Earth Sciences, 2003, 18 (3):. 398 ~404.

(131 MR, I, MRS R AU BOLTEN (1], RPSCAMZER, 2000, 24 (3): 82 ~84.
SUN Huan-quan, WANG Jia-ying. Distribution law of underground structural fissures and their forecasting [J]. Journal of

Daqing Petroleum Institute, 2000, 24 (3). 82 ~84.

THEORETICAL MODEL ABOUT FRACTURE POROSITY,
PERMEABILITY AND STRESS FIELD IN THE
LOW-PERMEABILITY SANDSTONE

FENG Jian-wei', DAI Jun-sheng', LIU Mei-li’
(1. Faculty of Geo-Resource and Information, China University of Petroleum, Qingdao 266555, China;
2. The Great Wall Drilling Engineering Co. , LTD, Beijing 124010, China)

Abstract: Aiming at low-permeability sandstone, based on the principles of geological mechanics,
using relationship between fracture parameters and stress field as a bridge, on the premise of
reasonable preference of fracture criteria, through methods of tests and theoretical derivation, this
paper establishes mechanical model between stress-strain and fracture parameters ( porosity and
permeability) to develop a set of quantitative methods. Results show that combining energy method
with fracture criteria is effective approach to confirm the relationship between stress field and fracture
parameters, after inner stress state reaching or exceeding failure conditions the fracture aperture,
density will increase with strain energy density. At the same time, it is found that fractures in rock
commonly formed under palaeostress field and their aperture and density were much larger than the
present. Consequently, we can understand that current stress field goes against producing fractures
and fracture aperture can be figured out through positive stress and shear stress acting on fracture
face. Finally, Great success has been achieved in middle reservoirs of the third Shahejie Formation
of Block Shishen100 in Shinan Oilfield by applying the program.

Key words: low-permeability sandstone; fracture porosity; fracture permeability; structural stress

field; mechanical model





