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Fig.1 Location map of the study area

1=Study area;2—River system;3—Main road
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Fig.2 Kachugin graphic method for predicting the scale
of the collapsing bank
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Table 1 Results of prediction of semi—inundated soil bank slope collapse

o ” YT 3t
FRBRE BB B B B km B 2 Gy AL KB %
ERGEEm AV (10'm°)  EHEm ARV (10°m’) | AiKAL 380m KA
1 HE 0~233 5.27 320 168.64 25 4216 267 15
2 R 0~172 5.08 450 228.6 20 4572 300 17
5 HiE 7.07~1547 8.48 420 356.16 30 10 684.8 420 24
9 HE 19.13~23.84 439 280 122.92 35 43022 327 19
18 £k 36.87~40.58 432 350 151.2 30 4536 350 20
21 AF 40.68~44.16 3.35 300 100.5 45 45225 450 26
38 5/ 80.61 ~85.56 7.14 290 207.06 40 8282.4 387 22
42 R 87.24~8957 2.50 330 82.5 40 3300 440 25
43 ik 94.84~98.28 3.42 270 92.34 45 41553 405 23
46 B 95.94~99.55 3.62 310 112.22 45 5049.9 465 27
N 10 B FK 47.57km AR 53621.1 x 10°'m’
e 2 Y RO LI 2K B T A %
FRESS B IR R AN REKE/m
SERGEEE/m A (10°m°) SERJEREE/m ARV (10'm’) | KiKGE 600 m K{i
77 IR 187.69 ~191.12 3.53 370 130.61 40 5224.4 493 11
80  fE 196.79 ~200.34 3.59 330 118.47 40 47388 440 10
105 FER: 272.66 ~ 278.60 5.96 290 172.84 40 6913.6 387 8
NE O3B K 13.08 km 1AFH 16 876.8 x 10'm’
&t 3B B 60.65 km BUARL70497.9 x 10'm’
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Table 2 Calculation of the cubic capacity of the sliding mass falling into the river according to 1/8 of the total volume

; VLW (5 32 K T 1) 9%
MR BRI m' UBARBYT m' BIZRTIEm ALY
MKz 380 m K{L

H2 G R A 2108.2 263.525 1597 1650.125 55 3.14
H3  R&SHEH 1100 137.5 763 1 802.097 60 3.43
H6 AT 1403 175.375 / / / /
H7  FRIEEEYE 61275 765.9375 1140 6718.75 224 12.80
HI2 SRy 1466.4 183.3 500 3666 122 6.98
HI5 BRI 1500 187.5 320 5 859.375 195 11.16
Hi6 KR 1067 133.375 / / / /
H25 T 2160 270 / / / /
26 X HE 1728 216 / / / /
H28 BTN B 2349 293.625 / / / /
N 104 SATTARTR 2626.2625 x 10'm’

H35 RN 7624.5 953.0625 710.2 13419.64 447 9.74
H36 S khEst 7891.4 986.425 558.5 17 662.04 589 12.82
H38  FFEEEFigs 2396.8 299.6 1152.3 2 600.017 87 1.89
H39 AWM 3919 489.875 205.8 23803.45 793 17.27
H40  ARIEfEA 912 114 1246.8 914.3407 30 0.66
H41 25 IS 1340.3 167.5375 191.5 8 748.695 292 6.35
H42  JEFPTIBYE 1334 166.75 198.5 8 400.504 280 6.10
H43  JRMLIE IS 3668 458.5 741.0 6187.584 206 4.49
H44  SSRFRRE S 3159.5 394.9375 4937 7 999.544 267 5.81
/it 94 4030.8125

&it 19 4 6 657.075
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Table 3 Calculation of the cubic capacity of the sliding mass falling into the river according to 1/11
of the total volume
; N TLIBTIET 328 7K T 8T ) 9%
i AR 4 B SBAERBOT M VBT m' BT /m AL A/m
Atk AL 380 m 7KAii
H2 [ G AR A 21082 191.65 1597 1200.09 40 2.29
H3  KR&S5HK 1100 100.00 763 1310.62 44 2.50
H6 W4T 1403 127.55 / / / /
H7  FRIEEEE 61275 557.05 1140 4 886.36 163 9.31
HI2  FriEE 1 466.4 133.31 500 2 666.18 89 5.08
HI5 BRI 1 500 136.36 320 4261.36 142 8.12
Hi6  REEZEWEY 1067 97.00 / / / /
H25 A 2 160 196.36 / / / /
H26 XU 1728 157.09 / / / /
H28 T 2349 213.55 / / / /
/it 10 4~
H35 4RI 7624.5 693.14 710.2 9 759.73 325 7.08
H36 5 TR 7891.4 717.40 558.5 12 845.12 428 9.32
H38 T EFF b 2396.8 217.89 11523 1.890.92 63 1.37
H39 R H I 3919 356.27 205.8 17 311.60 577 12.56
H40  AEIEfES 912 82.91 1246.8 664.98 22 0.48
H4l & iy 1340.3 121.85 191.5 6 362.69 212 4.62
H42 T 1334 121.27 198.5 6 109.46 204 4.43
H43  JRRHh IS W b 3668 333.45 741.0 4 500.06 150 3.27
H44  HSEFR M 3159.5 287.23 493.7 5817.85 194 4.22
/N 94~ 2931.5
At 19 4 4841.33
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Fig.3 Chart showing the calculation of the surge wave height at

locality X from the sliding mass falling site
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Table 4 Statistics of predicted surge wave heights in the Xiangjiaba reservoir area

B HOIRE HUHE B BT I A TR TR i /m
W, o . . - L TRYR =1/m -
i WA PR m A 5 /m WTREEIEAAS W/ (ms™) Bk | pEE I -
eI BRI | B4 | Mk (UL B KA
OO [ZM| 56 | 484  7.00
FHNERIS : : ‘ 1
H2 [ IR 44 23 25 20 6.10 1276  7.48 X 5| 85 0 sag
x| 107 | 0 6.48
=5
H3 K&5HH 48 27 20 21 7.35 1776 9.60 K | 105 0 672
M| 17.62| 0 6.325
H6 T 55 37 130 21 27.99 50.05 40.7 |#H M| 16 0 7.425
Bt 9 0 9.35
3| 20.65 | 0 5
H7  FREES 50 12 50 11 6.61 1525 925 |#H M| 14 0 7
Bt oli| 8.5 0 75
| 400 | O 0
HI12 CHTMER I 53 22 30 20 552 14.84 848 |# VI| 15 0 6.36
okl 05 1325 742
ZEM| 60.0 | 0 0
HIS BRI 40 13 100 11 12.95 26.8 14 |#&% | 45 | 56 8
o] 10 0 6.4
H28  HriE 48 20 200 18 14.86 34.08 19.2 | M| 127.75] 0 0
x5 EFEEXERMMNEITR
Table 5 Statistics of predicted surge wave heights in the Xiluodu reservoir area
RS /m Ik K B 3 A A TR TR 5 Am
267 JN TR WA . WEEEEA M
o AR . i /m . o o
=2 /m / / (ms™) 114 AT
I | R i o SR
o . BOKH Bk
ik R 523 0 0
H35 AR pkTE Y 75 13 70 11 10.83  39.75 16.125 L o1 0 10.88
R 525 0 0
H36 ZTRiEE 71 13 39 11 8.08  27.69 13.135 e 51 0 0.5
FHIET -
H38 ﬁ%;ﬁ‘{% 26 20 120 18.5 992 1248 533 R 9.5 0 0
H39 KWW 76 22 320 20 18.03  63.08 28.12 RIEUE 97.0 0 0
H40 A#EESESE 90 17 180 15 1521 66.6 27 RIEUE 110.0 0 0
H4l B 70 18 60 15 10.59 357 15.05 R 117.0 0 0
H42 T 80 30 210 26 18.45 68 30.4 RIEUE 135.4 0 0
RIEUE 180.9 0 0
H43 RIS 55 19 100 17 1076 286  11.825 woE 5 7.15 11.28
X B 20 0 8.09
0B gl BRIKE 185.7 0 0
H44 BSERES 82 25 442 20 3242 779 5658 e 0 719 56.58

(3)%5 1k J5 ™ TN SR 2% 90 4. ™ B 7E T Re 2 A A Rt
Wl 5 S DR G RN 2 A S A AR TR X e
T 42 JE 14 3 0 A JU) 2 J G T 2% T B0 s A0 O P 46

(4) B AR N & B S8 06 3 . A2 LRG3, 5k
7SR A IR AN AT 200 ISR R A1 7K LA B %
FHAL TR B IF4E 3 RSl 45 sl o 7 SR E TRk
— Al IV R AL AN BR AN BTN TR I Bl e R
3 % RN AT 4] 1R R R RS R R BR 7R 5 A 1 26 T
(EREEsIN

(5) LA IR HL AR AP VETT & L BT IR X PN R M e A

L v R B M A EOT I - MR IR 2 X Y XETR 9 #%
RORBHE I B0, N 5843 T AR (EL A2 “ AR P P T e ¢
) 2 o R M 22 R 22 Y B, DA B B 3R DX R - b )
AR IT e, BT R 5 PSS & AT ih B,
TSR S T HE K B 1k B R R 3 K R AR B A B K R K
=l R T LA A0 0 R 2 B B OR Ay A Ak LR (RN A1)
ALAZ (R ) 5 15 B A8 TR 828 25 f B X B R 45

4 45 &

S AT 5 S RO A4 2, R S =0 TR I
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Risk evaluation and precautionary measures for bank slope instability in the

hydroelectric project area on the mainstream of the Jinsha River

XU Xian—ning, LI Sheng—wei

(Chengdu Center of Hydrogeology and Engineering Geology, Sichuan Bureau of Geology and Mineral Exploration and Development,
Chengdu 610081, Sichuan, China)

Abstract: On the basis of a full investigation and study and an integrated analysis of the geological setting and rock —mass mechanical
environment of the bank slopes of the hydroelectric project area on the mainstream of the Jinsha River and by combining the
qualitative analysis with the quantitative evaluation, the authors calculated the instability of the sliding masses according to 1/8 and 1/
11 of the total cubic capacity of the materials falling into the river and the surge wave heights at the falling sites as well as at the
Xiangjiaba and Xiluodu dam sites and in adjacent townships according to the calculation method of the surge wave diagram given by
the American Society of Civil Engineers, made the risk evaluation of the bank slope instability with respect to the operation safety at
the dam, safety of the cities and townships around the reservoir and safety of the reservoir operation, and put forward precautionary
measures for bank slope instability. The evaluation indicates that the collapse of the soil bank slope, falling of sliding masses into the
river and surge waves in the Xiangjiaba and Xiluodu reservoir areas will not affect the normal operation and long—term effectiveness of
the reservoirs.

Key words:Jinsha River;instability of the sliding mass;cubic capacity of materials falling into the river;surge wave;risk evaluation
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