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Abstract: In 2013, the excavation of the arch abutment of dam of Luozha River II Hydropower Station caused many hidden
safety hazards such as local landslide accidents and wider loosening of the high slope at the right bank, which needed to be
treated. In view of the commonality of such problems and the characteristics of this slope, the scheme of “locking feet” by
prestressed anchor cable, “protection” by soil nailing + hanging net sprayed concrete, and “pressure reduction” by built-in soft
drainage pipe is used to reinforce the slope. After daily inspections and the monitoring of slope displacement, groundwater
level and stresses on anchor cables, the comprehensive analysis and verification of the rationality and effectiveness of the anti-
seepage treatment are given, and the management and maintenance recommendations are also put forward. The slope treatment
was completed in 2014. It had been affected by the earthquakes of magnitude 6 or above three times in the past five years, and
experienced heavy rains on July 18, 2018. It has been running well so far, which has certain guiding significance for the
treatment of similar slopes.

Key words: hydropower station; high slope; prestressed anchor cable; soil nailing; deep buried drain hose

0 3 B

7 g X 4% A K TR A 1 BE 3
Bl SR B BT MM SR P E R R i e e
Ge BRI IA TR R BN R ST R
WA S, REUEBUR) BUIATE S0t W B A
F9* 4 o JEL IO b B B ) B IR

EEBE AL AR REAR I 26T SR W
FEAT AMIRAELAG U R A 2 4
DA T T HE K R 5 TR R LA TR A

ARG EYG, TR E R M TRk
AR

1 TIIEHR
% ] 2% Bl SLHE A, T = B A W T = BT R
S PR A BESUR I 72,0 m, MLHEWR A

EL£WH MK A RFEIEETH (51979225,51679199)
rFm B H8.2020 - 12 - 15



172 w

A + T %

* i 2021 4F

BV R TSR A%, A I LA BE B TTIE A
BN BE N E S, B Jml Jm2 J
Jm3 B . DJml : N30°W/NE £38 — 400, 2%
050 AR 25 460 TR 0 1 9T DR U, BT 38 SRR A, R R H
FEINTH LA 1 1144 ; @Jm2 . N350E/NW 2750, J BEM A,
fir b, M S 935 m B AR LR WA b B
JE;@Jm3 : N350E/NW £650 fi [ b7, ky /Nt shim
B 20 ~30 em, KALIRFEIE, BRI R HERE T2, 2013 4
10 HRAEPIRERIE . 300 R DR, RIY %
W, NG, MR B AR e KR R+
KGR H T, 2 3eri @A 2N,

2 BESSH

WIIER LT el I E R e Ys B E
RAGLE D AR AR S RN ) RIS A
S IA A BT R 2 LR R E AR A R ] e
UAEVE, o3 A AN 5] IR 22 | JRyd DL ZS Il ey e
FERE 10 ~30 m, BRI EIGTAS SR, WY I
RERTE B RS TK T 244 , TEE 2 ~ 35 em ANAE, T
R A 1105 m, HUS LAR & b R e (R B, #5943
R IR ERR RSN, S EEA A A

N BE F2%, B BE45° ~ 500, HUBE T2 Rk
60° , X S IR IR ALK, AR el B IR R
R B T 2 R 0, 7 5 )2 R i R K R
15, A XL 7K S ORI SRR BRI Z
55 AU — i XUAb A7 47 2 B AR 46 ) ik 2R 1, Sy
BT o 59 KA —i KAk R B AT T i e S % I
FEARPESS, MR KO R, HRREER R

BURE T2 SR IG 2, A LR E A
TR ERT IS, EE2ENIIEM
SRR B R A BT R B R R R RRT
IS S f oy Y 45 4 THT 0 6 20, SO R A h Ik gk AR S
Heryiz s,

PRI, I I 25 1 A AR S5 R R AIE A2 T 7R i
K AR T R A I G 25 A BT, 300 kAR s 1) A
FIRASHASIE . W TR 2 W Bl B 52, (2 0 200 F AT
FZih Y LIRS R R e M A T BRI 2 &
AW SRR,

3 BEARKMIFLIE

FR A T2 55 5 A B 5 3= 2 @ S 6 G
F, ¥ (K HLK R TR 3 3 T BYE . DL/T5353—
2006) , A TRE 3 TR 2EH N A B 1 Fah by,
3.1 NA2¥EIE

B X SR SR LI o e, 0 e 0 D 1) 30 e A

%, HHERER,FER)Z , N FEE TAERME S, 47
VR | T AN HE AR U R 4 N 25

(1) Wiz

HRARE BRI 25 1 | DA TS 1 ] 33t I o 30U ¢
KA WA, 0T RE T 2 W B RE IR 3 5 b

(2) [EE

SE IR G , X AR U 24T T A S AT
— B B RGAAT X IHEIX 1037, 50 m EARLL T, 5
AR A 8 A A [T 5 — R ARl DU T vy A DL
il B R TR TRIE IR B AR
FREIR AT 25V

(3) Hk

S5 G B ABE N 43 A U R R I A UK A
AR RN 7K S M VA Y e X3 SR FH 9 ) B G A 7
Prok 2 aE |k G K B R KB AV 7E T 2L T T
KB

(o) WS BT 58
1 BEERE
Fig.1 Original landslide
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Table 1 Mechanical parameters of geotechnical materials
. Eﬁy/(kN-m'S)
2 c/kPa o/ (°)
S T n
1010 m ERELLF 17.9 18.2 16. 47 33.7
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! ~ m 75 17.6 18.0 15.65 32.3
(+RE) o
1050 m SR 17.0 17.5 15.22 30.8
i XL 2 20.0 21.0 100 30.0
FRALZE 21.7 22.9 220 45.0
WAL 2 23.6 24. 1 350 50.0
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Table 2 Safety factor of slope under different working conditions
T R E T R B IR E R 2R TR AT
-1 0.95 < SRR LA R (F0E, Y
A S TS ,
=1.24 1.2 .
1 12 \ X 1025 Bt
s B () FR
13 =1.29 1022 EREAA (I 1-2 BEIR)
JEH A S FFAE R *
1.41 1.3 .
e :H-l 5 (=E0)
2 BB + IR (A EFF T IR EELLL
3 s L1 TR 2587 (3 2 o]
BEIKAL + Bl 7° Hb 7= (AEIEH BT T M)

(4) W

X G g 0 s H R H I SERE IR E
BRI ER TR S N o < W 7, N fab 9 = s i W 1B
AbFRE B HHEA R BTN RS, BE AN A TE i B
A e Ll A AR T I 57 &5 s a5, 28 S AR TR Wi
(e S 2 i s VAT AT S VA 1 7S]
W BEATGE , A= T it TR A0 08,
3.2 kARE

SN S TR B IR AT, o B AR AR v i 4
I NER A SR R GE I 7 R B AR A

(1) &AL

BSOS M S LR %28, £
BT AT AR AR AL AN = R, R AR
YIH S S RO s B A IR R LG 2 |
S, BT TR R AR BN, S T A b Ak
AT R 12 28 TR 1,

MG, 28 TRES LL, FEAR I 8 IS e RS A
FF, b IR T2 R G AT + N IR S BRI
TFARDBIEHET S AU T FE 2 S Hr e it A S
i BR , HT Morgenstern-Price 1573087, W 24 T 8 1
SHERMEFLYORE A5 . WY 1 3 RIPH THIE 3
Fp 0L T A28 . O W G R LBk S 2 % A

G PSR 35 K A SR e R AR R 4 sl SR
JRE TN S 3 s OBF G I , LR e bR KA X i 3 5
B2 SCAP it AN PRl R T 38 7 B MR | 7K Ao B
R AU KL AR H R KA, BEAG S 5T XUR: BE

SER R A LY OR RE R R — A T
K AT SCAP AR B s S A TEAZ RSP R L
FE LA IS B A L R 1. 24 125
129,820 T 4% 1 & BB 2K ; Sk AR LW
WAEIER 217 s T T Z e 28 Blneik sl 1. 41,
115, R TFHEESRAY 1.3 1.1, ANt i on 5t
AT ZEHE v, PRI ¢ 1 f(tang) M TF K A7
T FE AU E YT S ¢ AR IR A R, LR R K A 2k
B FRRCK f Ry, BTEEBE 53 AT R Mont Carlo 5,
X MR AKAEZ bR ASIE 5 m $EAT T 5000 R AR TS
L IER BT T 95% MR L2 RERT 1.3 T
WIEF 100% MR L 2R BT 1.0,

(2) JrZsit

HRAE LA 98 R $ R A Py . O & T
FEHEBR B 7 vl AT HhE Xt T AR ; @HHE [ -
I N BT E R R /Nt Tas Iy gk,
T /INKT 1 (4 1 — 25 B 5 DI 4 4 K AH &R A B Rl
FI ) ) B, 110 555 28 T 38 ISR, Xof AN e R Bl R %



174 LL-

= + T &

* i 2021 4F

AN ; @RS 3 m KEEHLAFT K 4.5 m, 7]
B 2 m (9 R G ; R 5 i SR, Ak 1 245
WAL RR B, KA SR TN ) #5284 T s
K EAGEFTHFLRA TB, B2 1030 m UL ERITR S
FET P, B 1030 m BL R SRR GHAT S, 760
21000 m DA i 3 N 146 R, B R RS
@15.24 mm RARSHI AN ZLL, BifL A4S 150 mm, 4%
1.05 ~ 1. 10 fE it Wy A s sk P gie . RK
R BS54t L R R B SR, R B 2 KUk L o
FE AR R —E R HKEA/NT 40 m, 4
KA i, AT A AR AR R SR A
DN100 mm ML HAK A, [HHE 5 m, LA 2% A9 3% LE
0 i) 3 A1, A AR B AR /N T 30 m, BRI 1k P
KA,
FiR SRR D

H72987~1002 m

+ BRI + +

2013-10-09 3353 Fl

E2 EEEREmEE
Fig.2 Landslide body and affected area
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Fig.3 Main sliding section and support plan
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Fig.4  Monitoring results of multi-point displacement meter
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Fig.5 Monitoring results of anchor cable dynamometer
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Fig.6  Monitoring results of groundwater
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