W29k W12 W = L B % R Vol.29 No. 12

2007 4 12 H Chinese Journal of Geotechnical Engineering Dec. ,

2007

0

(K AR AR RS o i T8 A A R

== [B) 5 1R 5 BR I 4 SR A EAR T R

BEE, OB AER'

CLo D B A% LR OB, BTy fB1E 454001 20 WAL TAE BRI, Wid S fE 454001

W OF: PSR A RO W FORIIUIN A A A ) SR B I 2 g B, A A SR A S — e
{uﬂﬁlﬁswﬂﬂmtzﬁﬁﬂ\ AL T () 5 A SR R 256 1) TR DU B R B AR S BER  TEBR IR |3 el 47 2
LEZE LGB S R SUR R RS S SO R i i A P = R L BN BN N U Er R ah t o R it I
MO E SR

KBBIA: MRS, HEN MR, ek

hESES: TU4T2 HFRIAEE: A TEHS: 1000 - 4548(2007)12 - 1844 - 05

fE&E B 21976 - ), U, VL bLan A, Bk, WISz, AR E R S A A N F e M B
JURFSE. E-mail: luopingping@hpu.edu.cn.

Numerical simulation of grouting in space fracture network of rock mass
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(1. College of Civil Eng., Henan Polytechnic University, Jiaozuo 454001, China; 2. Library, Henan Polytechnic University, Jiaozuo 454001,

China)
Abstract: To improve and evaluate the effect of grouting, and to study and predict the pervasion law of grouts in space fracture
network of rock mass, a seepage model for the Binghamian grouts flowing in space fracture network was put forward
combining with the flow formula of Binghamian grouts in single smooth and inclined fracture. On the basis of the model, the
grouting was real-timely simulated. In addition, the deformation of fractures and its effect upon grouting were studied during
the process of grouting. It was indicatd that the grouting effect could be predicted and improred by the present model.
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Fig. 1 Schematic diagram of space fracture
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Fig. 2 Numerical simulation program of grouting in space fracture

network
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Fig. 3 Calculating model of grouting in space fracture network
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Fig. 4 Contour of the nodal pressure in section of z=2.0 at =60 s

ignoring the deformation of fracture
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Fig. 5 Contour of the nodal pressure in section of z=2.0 at r =300 s

ignoring the deformation of fracture
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=600 s ignoring the deformation of fracture
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Fig. 7 Contour of the nodal pressure in section of z=2.0 at =60 s

considering the deformation of fracture
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Fig. 8 Contour of the nodal pressure in section of z=2.0 at r=300 s
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Fig. 9 Contour of the nodal pressure in section of z=2.0 at =600 s
considering the deformation of fracture
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Fig. 10 Some nodal pressure versus time ignoring the deformation
of fracture
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Fig. 12 Calculated grouting quantity of every time step




1848 a b

B M 2007 4

bR CREVESEA, 2078 50 VF 41 M i 5 SR DI A

4 % it

C1) 1275 1) 5 A R BT IO 96 398 SR R TR e 0 e
E SRR LA S B 2 i s AR . TS AS
SR WA Y 55 ) AR5 AL 1 9 SR kg T o
BRBOCHR, RIEfI#ipan kg, gl riae.
MO ZAFAE, AT A vt 398 3R nT LGS BRI )

(2) B AL Z AT R 18 T 3
ML, 092 iR OB AT G $858 =H (&
W KA MRS RN RE . MR
A% 1 L BEURELRE 15 0] SR A B 5w, X el I A I
(RIS 5 Th)

S k-

[1] HASSLER Lars, HAKANSSON UIf, STILLE Hakan.
Computer-simulated flow of grouts in jointed rock[J].
Tunneling and Underground Space Tech, 1992, 7(4): 441 -
446.

[2] #6  4, Erik, A AR I T S LR

FE). L ORI, 1999, 21(6): 727 - 730. (HAO Zhe,

WANG Jie-giang, HE Xiu-ren. Computerized simulation of

crack grouting in rock mass[J]. Chinese Journal of
Geotechnical Engineering, 1999, 21(6): 727 - 730. (in
Chinese))

[3] SHI Cai-jun, DAY Robert L. Acceleration of the reactivity of
fly ash by chemical activation[J]. Cement and Concrete
Research, 1995, 25: 15 - 21.

(4] B, BEAAE, WA ME. 28 B A I 4% 3 AR B U AR ).
AR 244, 2001(7): 41 - 46. (YANG Mi-jia, HE Yong-nian,
CHEN Ming-xiong. Law of grouting penetrating through
fracture network of rock mass[J]. Journal of Hydraulic
Engneering, 2001(7): 41 - 46. (in Chinese))

[5] fRIEBL Gt arh Iy s B M), a2 1
L, 1993, (WU Fa-quan. Principle of statistical rock mass
mechanics|M]. Wuhan: China University of Geosciences
Press, 1993. (in Chinese))

[6] BINGHAM C. Distribution on the sphere and on the projective

plan [D]. Yale University, 1964: 93,

[7] SHANLEY R J, MATHTAB M A. Delineation and analysis of
clusters in orientation data[J]. Math Geol, 1976, 8: 9 - 23.

[8] PRIEST S D, HUDSON J A. Estimation of discontinuity
spacing trace length using scanline[J]. Int ] Rock Mech Min
Sci, 1981, 19(2): 183 - 197.

[9] HUDSON J A, PRIEST S D. Discontinuity frequency in rock
masses[J]. Inter J Rock Mech Min Sci and Geomech Abstr,
1983, 20: 73 - 89,

(10] @I, JF2=tn. FSAE R BER BRI R [M]. SRR 2R
Ab CE B I RRCEE, 1989: 55 - 79. (PAN Bie-tong, JING
Lan-ru. Probability simulation and application of rock mass
structure[M]. Northeast Institute of Technology Press, 1989:
55 - 79. (in Chinese))

T BREIE. BN AS A S0 = 4 (0 28 R TR AR 0, 2
+ TFESE, 2001, 23(4): 397 - 402. (CHEN Jian-ping. 3D
net work numerical modeling technique for random[J].
Chinese Journal of Geotechnical Engineering, 2001, 23(4):
397 - 402. (in Chinese))

[12] SRAM, VEANWI, SEGIK, 5. 3D S48 & B HLRLL B 3L
RS0, BAC BT, 2002, 16(1): 100 - 103.
(ZHANG Fa-ming, WANG Xiao-gang, JIA Zhi-xin, et al. 3D
Joint random simulation and its application to rock
engineering[J]. Geoscience, 2002, 16(1): 100 - 103. (in
Chinese))

[13] FFAe, KA =, i = A R R o 4 30 g 40
Jiid[0). HhERA R [ O 224, 2003, 28(5): 522
- 526. (YU Qing-chun, YUZO Ohnishi. Three-dimensional
discrete fracture network model and its inverse method[J].
Earth Science-Journal of China University of Geosciences,
2003, 28(5): 522 - 526. (in Chinese))

[14] KULATILAKE P H S W, et al. Joint network modeling with a
validation exercise in Stripa Mine Sweden[J]. Int J Rock
Mech Sci & Geomech Abstr, 1993(1): 1 - 23.

[15] 2P, Al ], Bukdy, 55, 5 A0 i B B ).
b TR, 2005, 27(8): 918 - 921, (LUO Ping-ping,
ZHU  Yue-ming, ZHAO Yong-mei, et al. Numerical

simulation of grouting in rock mass[J]. Chinese Journal of

Geotechnical Engineering, 2005, 27(8): 918 - 921. (in

Chinese))





