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Study on unsaturated hydro—mechanical coupling model of fractured
rock mass based on DDA

LIU Xian-shan
(College of Civil Engineering, Chongging University, Chongqing ,400044,china )

Abstract: Unsaturated hydro—mechanical coupling of fractured rock mass has important influenee on the strength and stability of
rock mass. In recent years, the research of saturated hydro-mechanical coupling has achieved some advances, but saturated flow
can’t be adopted simply in many practical projects. Based on the mechanical theory of DDA and fluid flow analysis of fractured
network, unsaturated hydro-mechanical coupling analysis model is put forward naturally. And then taking a reservoir rock slope for
example, the stability of rock slope is discussed when water level of reservoir falls. And it is shown that the safety factor is lower
when the water level falls quckly and when considering coupling; it is consistent with the fact.
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Fig.1 Flowchart for unsaturated hydro—mechanical
coupling analysis based on DDA
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Fig.2 Generalized model of a slope(unit: m)
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Table 1 Seepage characteristic of rock materials

h(m)  -1000 -20.0 -3.0 -1.0 -0.5 -0.1
k. 0.0 0.05 0.108 0.112 0.115 0.118
k. 0.0 0.03 0.11 0.14 0.18 0.23

h.(m) -0.02 -0.005  -0.0032 -0.0013 0.0

k. 0.122 0.126 0.13 0.136 0.14
kr

0.32 0.40 0.88 0.96 1.00
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Table 2 Mechanical parameters of rock

R S5 Hik Wi 2
W Kgm® 2650
BPERLE/GPa 12.0
R J1/MPa 2.0 1.0
JREEF © 45.0 35.0
VAR L 0.24
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Fig.3 Water head contours when water level is 70.0m
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Fig.4 Water head contour when water level is 60.0 m
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Fig.5 Water head contour when water level is 50.0 m
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Fig.6 Water head contour when water level is 40.0 m
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Fig.7 Water head contour when water level is 30.0 m
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Fig.8 Water head contour when water level is 20.0 m

ENE, BARBITHESOR IR 3. 3K 4 s, HAR
TOUNITH R RS, B KA REAR, b
2 R HOZHT I, BOKALI PR, Il 24

RPN AR 21, AN REARANS LY. )R
FOROL T AL E R BB T5 8K S I (1
JIREE RE, IR TAER RO T, 45k L
Sty FHY 16 28 1 R T A5 45 2R B P O AT 19 (1
e, HIEHEN, USRI R AL T 4k
& GRS I AE R — I 2 2 A 1 i,
AT IR E M il 7] — I 2R A oL T
JE KAV B 8 v=0.5m/d IS 30 AR e 1k KT
v=2.0m/d MIFENE. TTELE Y BBV SBER AT
LR .

£33 EKMREER 0.5 m/d MiE SR LERR
Table 3 Comparison of stability factors when speed of
water level falling is 0.5m/d

T
IR/ d
NG Egr5s ey
10 2.805 2.803
20 2.805 2.802
30 2.743 2.739
40 2.604 2.598
50 2.526 2.521
60 2.411 2.405
80 2.290 2.282
100 2.243 2.232

R4 PEKRLFEREN 2.0 m/d HFRERZERELE
Table 4 Comparison of stability factors when speed of
water level falling is 2.0m/d

5 10 15 20 25
] /d
NE MG 2765 2214 2110  2.041 1.945
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