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Numerical analysis of grouting radius and grout quantity in fractured rock mass

WANG Qiang' FENG Zhi-qiang' WANG Li=xiang’ TANG De-hong’ FENG Chun® LI Shi-hai’

(1. Beijing Mining Branch China Coal Research Institute Beijing 100013 China;2. Institute of Mechanics Chinese Academy of Sciences Beijing 100190
China)

Abstract:To predict the grout spread in fractured rock mass a two-dimensional Bingham grouting model was employed
based on orthogonal fracture network and a cell-centered finite volume method was used for numerical analysis. The
grout spread was numerically calculated under different grouting parameters. A grouting radius formula with a grout
quantity formula was put forward with the consideration of those parameters. The study results indicates that the grou—
ting pressure the viscosity of grout the shear strength of grout the aperture of fracture and the roughness of fracture
dominate the grouting radius while the grouting pressure drilling length and the aperture of fracture dominate the grout
quantity. The formulas can be used to predict the grouting radius and the grout quantity under arbitrary parameters.
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Fig. 3  Cell—centered finite volume method for grouting
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Table 1 Calculation conditions

p/MPa 1.0 2.0 3.0 4.0 5.0
d/mm 50 70 90 110 «
L/m 57.510 12.5 15
p/(10°kg * m %) 1.2 1.3 1.4 1.5 1.6
w/(mPa * s) 100 150 200 250 300
r/Pa 510 15 20 25
b/mm 0.50 0.75 1.00 1.25 1.50
R, 01.02.03.04.0
5 o
5 N N

R;=5.4m R =14.1m R =14.4 m
Q,=29.6 m’

o

4.1
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R 1.0 +0.21In(p/p,) (u/u,) 0.4 x 2
1.0 - 0. 231n(7’/7‘0) (b/bO)R;M (25) Table 2 Grouting parameters
i Tt el ol ol ot ot et ot
R = R(r];fde]i)fﬂfobe = ! 2
R! 1.0 +0.08In(p/p;) x 0.7(L/L)) +0.3 x p/MPa 0.3 0.4
(w/p,) 0.1 1.1 =0.07In(7/7,) 0.7 + d/mm 59 59
0.3(b/b) R™* 26 H =0 >
3(b7by) R, (26) p/(10° kg * m ™) 1.4 14
! Ll el el plopl plo el ol
R* = R,rﬁ;fdeﬁ,fﬂfrfth = w/(mPa * s) 70 70
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