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Abstract: A forecasting method is proposed for the high rock dope sability of Longtan
hydropower station, based on the matter element model as deduced from the theoriesof extenics.
The elements in clasical and sectorized field are defined usng the sability classfication and
influencing factors on rock dope, then an extenson forecasing modd is developed for
comprehensve evaluation of the classfication of rock dope stability by the correlation function of
matter elements and extendon sets. The forecasting results are thus obtained through such an
evauation. An exemplification shows that the method proposed can forecast the classfication of
rock dope quality more accuratdy and scientificaly , thusproviding a more reliable bas sfor taking
economic and reasonable supporting/ reinforcing measures.
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Table 1 Rock mass guality classfication with single factorial index
R/ M Pa 120 200 60 120 30 60 15 30 0 15
y/ (kN-m’ 3) 28 30 26.5 28 24.5 26.5 22.5 24.5 0 22.5
E/ GPa 33 60 33 20 20 6 6 1.3 0 1.3
8] 0 0.2 0.2 0.25 0.25 0.3 0.3 0.35 0.35 0.5
C/ MPa 2.1 8 2.1 1.5 1.5 0.7 0.7 0.2 0.05 0.2
o/ () 60 90 50 60 39 50 27 39 0 27
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, No2, ¢ 0.30,0.60 |
(B1, B2, B3, Ba, cc 0.88,0.93
Bs) 6 , 2 cs 0.33,0.56
Roz = ,
2 Ca 0.50 ,O. 60
Table 2 Parameters of Longtan wall rock dope cs 0.19,0.26
B. B B B Bs cs 0.56,0.67
R/ M Pa 100 80 50 50 20 _ )
y/(kN-m'® 27.3 20 15 15 5 (t=3): )
E/ GPa 22 20 15 15 5 Noz, ¢ 0.15,0.30
V] 0.24 0.25 0.27 0.27 0.3 C 0.82,0.88
C/ MPa 2.45 1.96 1.48 1.48 0.50
o/ () 56.3 53.5 47.7 47.7 30 Ros = ¢s 0.10,0.33
cs 0.40,0.50 | °
2.3 cs 0.09,0.19
1 2 cs 0.43,0.56
3 4 (t=4):
2.4 Nos, €1 0.08,0. 15
cc 0.75,0.82
3, cs 0.02,0.10
Ros = ,
.6 Ci1,C2, Cyq 0. 30,040
C3,Cs,Cs, Cs. cs 0.03,0.09
(t=1): L ¢ 0.30,0.43
[ No1, o 0.60,1.0] (t=5):
C2 0. 93,10 N05, C1 00,0 08
R = cz 0.55,1.0 c;c 0.0,0.75
ot ¢ 0.60,1.0 |’ s 0.0,0.02
Ros =
Cs 0.26,1.0 05 ca 0.0,0.30
L Cs O 67,10_ Cs 00]0 03
(t=2): I ¢ 0.0,0.30.
3 ( )
Table 3 Rock mass quality classfication with single factorial index (dimensonless)
Re 0.60 1.0 0.30 0.60 0.15 0.30 0.08 0.15 0 0.08
% s 0.93 1.0 0.88 0.93 0.82 0.88 0.75 0.82 0 0.75
E 0.55 1.0 0.33 0.55 0.10 0.33 0.02 0.10 0 0.02
V] 0.60 1.0 0.50 0.60 0.40 0.50 0.30 0.40 0 0.30
C 0.26 1.0 0.19 0.26 0.09 0.19 0.03 0.09 0 0.03
(0] 0.67 1.0 0.56 0.67 0.43 0.56 0.30 0.43 0 0.30
4 ( )
Table 4 Parameters of Longtan wall rock dope r 7
(dimensionless) P, a« 0010
B B, Bs B, Bs cc 0.0,1.0
Re 0.50 0.40 0.25 0.25 0.10 ez 0.0,1.0
Yy 3 0.91 0.91 0.90 0.90 0.89 Rp
E 037 03 025 025 0.083 ¢ 0010
M 0.52 0.52 0. 46 0.46 0.30 Cs 0.0,1.0
C 0.31 0.25 0.185 0.148 0.063 i Co 0.0.1.0 |
[0} 0.63 0.59 0.53 0.53 0.33

2.5

(B1,B2 B3 B4 Bs) .
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i N, €1 0.50 | [ Nso, €1 0.10 ]
c, 0.91 C 0. 89
C3 0. 37 R C3 0. 083
Ry = 50 =
10 & 0.52 ¢ 0.030
s 0.31 cs 0.063
L Cs 0.63 L Cs 0.33 |
i Nzo, C1 040- 2.6
& 0.91 1)
) . 7
C3 0. 37
Rzo = 1 9
Ca 0.52 S.
¢ 0.31 1 7 3 5 6 §
- Ce 0.63-_ 17 1 5 1/3 12 2
N3g, C1 0.25 S - 1/ 3 5 1 3 5 6
;.  0.90 |lvys 3 w3 1 3 4
s 0.25 Y6 3 U5 U3 1 4
Rao = & 0.46 | Lys V2 U6 U4 U4 1
s 0.185 2)
i G 0.53 ] A e = 6. 444, ,
- _ W = .4 . 051
N40, C1 0.25 (0 56’0 05 ,
0.254,0.128,0.079,0.032) .
C2 0.90
2.7
C 0.25
Ra = : , @ (5,
Cs 0. 46 (6)
Cs 0. 148 Wi,
L Cs 0.53 | 5.
Table 5 Calcuation results of strata correlativeness of rock dope
k1 ko k3 kq ks
B1 -0.1748 0.1577 -0.2003 - 0.3894 - 0.4568
B> -0.2232 0.1777 -0.1266 -0.3709 - 0.4485
Bs -0.476 0 -0.1391 0.2418 -0.3251 - 0.4050
B4 -0.4873 - 0.1545 0.0271 -0.2615 - 0.4156
Bs -0.7492 - 0.606 2 -0.2624 -0.3049 -0.2157
(7 : ,
Maxk;j(B1) = ka2(B1) , Bs B4 B3 , Bs
Maxk; (B2) = k2(B2) , , , ,
Maxk; (Bs) = ks(Bs3) , B, B3
Maxk;(Bs) = k3(Ba) , ,
Maxkj(Bs) = ks(Bs) . , ,
3
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