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Classification of rock mass structure of dam foundation
based on 3D joint network simulation
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Abstract: Based on the 3D joint network simulation, the structure classification was carried out on the left bank dam foundation in
Baihetan hydropower station on Jinsha River. Firstly, the dam foundation was separated into several statistical homogeneous
subsections, according to the group distribution and density distribution of joints. Then, a 3D joint network model was established for
each subsection by considering the statistics and probability theory. Secondly, uniform angle rotating measuring-lines were arranged
on the positive, side and top surfaces of the model, respectively. Subsequently, a certain RBI value of each line and 3 rose diagrams
for each orthogonal surface were obtained. Finally, the mean value of these RBIs from 54 measuring-lines was defined as 3D
equivalent rock mass block index RBIlsp. Moreover, the RBlsp, as an evaluation index, was used to classify the structure of dam
foundation. Results showed that the integrity of No.10 bench in the left bank was relatively good. It was found that the ratios of the
whole blocky structure, blocky structure and sub-blocky structure were 53.3%, 26.7% and 20.0%, respectively. The analytical results
agreed well with the actual situation. Therefore, the presented method has been proven to be scientific rationality and engineering
practicability, as the space anisotropy of joint distribution was fully considered and a single quantitative evaluation index was
employed to determine the rock mass structure type.
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Table 1  Joint grouping parameters of No.10 bench dam
foundation rock mass
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Table 2  Statistical homogeneous subsections and
parameters of No.10 bench dam foundation rock mass
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Il 9.0 21.0 12.0 113 94
11 21.0 33.0 12.0 153 12.8
v 33.0 45.0 12.0 75 6.3

3 TWELZHUMREH

DL R THSR (X 4 B R, X %43 B
HTER S MUY BUFRSEIBESS, $IUS 4 B S
BRI, LU T BOVPIAT A, 4R



290 b A B - 2018 4
55 T BT BEGTUTE A (1 153 8 DR R 1 RN o555 2% 5 10 ¢
K, B oh 3 ditsdl, nASHIK 3. 0s L EEHTHHRI

@ o XHLIEA Sk
£3 B 1BRTESHSY Z 06p .

Table 3 Joint grouping parameters of No.l subsection %* 04 b
5 e 1) 0 R == I v () 7 v X7 ;i '
] /% /) /() /() /() 0.2}

1 75 26~92 76~87 50 80

2 22 132~136 44~52 134 50 0.0 ! ! ! !

0.0 0.2 0.4 0.6 0.8 1.0
3 20 134~166 18~36 150 27

3.1 WHEFIRMERER

KB Vg AT T TR, LS
Wk RE T WS OMR, g g
TEHURE 22RO, R, B AT U R ZE 2 1,
Kulatilake =Yg FIAL R H 77 2508 750 B ) HURE O
ZERHATAE I, AR 7 30 7] 5 00 B T A& R R
ARSI A RN

W (6, B,D,h,w) =[(cos*dsin? S +cos® B)"? +

nD . n D 1
——c0s #sin @+ ——cos @ 1
4 h P 4 w ] D

W (8, 8, D, h,w) =[(cos’dcos? 3 +sin? p)? +

EEsinﬂsimSHEEcosé’]’1 (2
4 h 4w

W WARREG 0 NTTELEIfA; BT
ME RS ZE, B3 b o 5% ER y
€ DATHER: h ANEEE: whllEKE.

FBGE 1 s Em gt i 7 By
TN MR B R (i 2212 1E J5 i m) (R G v 20 A BT
B, 15 6 ) ] B AR I 25 20 A B BE S 4y
fio B, MW ZE G e EdE, KA
MR BEXT 2 PGS A AT R e, A 2 P& 4y
i BIRE R ARG 5 P-P &, Wl 8 T .

40
35 F
0 F [ &R
o | o e

20 1
15
10

20 30 40 50 60 70 8 9 100
el /(0 )
B7 FI1RE1ATEMAST 56
Fig.7 Statistical distribution of the 1st group joints’
tendency in No.l subsection

R R SR E
(a) WA IEZS 53 A1 AT BUE RS 53 A K46 P-P

0.15
® EASMiAE I
W 0.10 | o SHHIES S Al R °
£ 005 8 N
JrE o
R ) i g
2 0 : 5 5%
“F‘- o ° o.
005 F ¢ *
o
,010 1 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0
SR LB

(b) fiirEa s LA B3 BUER M P-P

B8 f1BSE 1 HANEMEMES AR P-PE
Fig.8 P-P figures of normal and lognormal probability test
for 1st group joints’ tendency in No.I subsection

M 8(a)f 8(b)HH AT E i, XHEIE 5 (146 ) %
W, 2 B NS TR AT . Rk, 7
MR AE A 7 V200 78 A8 1E S ot e 50l ) B A 2R
o34, RAAESERE T A R A K-S &1
FERT ISR Bk 2 PR A AT RS A 3R . X TE
1 J& B e s, e 1E 25 40 A PR 0000 3 13t 5 2
P =0.17>0.05, iz izMZn MM, HEE
A0 A B XU 7 3k S22 1 P =0.07>0.05, Az
GMER AN ATB o AE 2523 (10U 57 3 4 3 14K
TS5 B E A 2 A RS S v, R T B 1
20 BRI A P S DR R A A R TS oA, HSAE
51.568< #nifE 2= 13.957<

HRAE 13 759 43 T 6 56 T B % 2045 342 119 451 1)
G BEAT 3BT, R RN 33 3 3 P e K A 2R
IIARAE B RNE R o3 A FH AR s % 20 AT ) N
A IR R R LS8, WK 4
32 THEHERBHREE

Robertson(?214E H 11 [ £ 455 784 78 FRAS A 50 F0 T
FERL AR RIZINAT,  BOR A R B A A SR A
HIEA.



TR PAE . T = 2 T o 2 AL R LI o A5 ) 73 S E T 291

R4 OF 1 BMEAETEL U TERREENSY

Table 4 Joint geometric element probability model parameters of No.l dam foundation subsection
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Table 6 RBI calculation results and rock mass structure
classification of each dam foundation subsection

RBI {8
- - - RBlsp A RGETY
RBRTET  AEBUUT R TR
I 17.36 22.35 18.40 19.37 IRYUIR
il 37.90 34.26 61.08 44.41 EEUSTRIN
11 27.52 32.94 28.04 29.50 Huk
v 55.53 36.09 45.86 45.83 EEUSTRIN

Wk 6 Fron, FESMEKREEZE A 10 BB
S NPt SEISEANEY T S N Y ARSI O LS UN o
RERBOR, WA AR e, 5
[ BAIE AR 1) RBI,, {9 19.37, AHXTEAK, X
HIE ARG R BN IRPUIR s 5 1T BORIEE IV B A
I RBI,, B 53 R 44.41 F1 45.83, FHXHHEr, Xt

IV AR ISR SR 2N N A 1121 S o N f]
RBI,, B/ 29.50, AHXAHAE, XA R 25 He S A
RNYUR . A B B, 1HEAS AR MEK s A
FRE 10 BRI ABAREOR &7 53.3%, Hulk 5
26.7%, XKIUIR 5 20.0%.
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