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[Abstract] Taking the BT2 collapse mass above the upstream of the right bank joint intake of a certain water
conservancy project as the research object, a comprehensive and systematic investigation of the engineering
geological conditions of the slope was conducted by integrating various means such as surface geological
mapping, flat tunnel drilling, and high—resolution oblique photography. The study revealed that the long—term
soaking of the reservoir water led to the attenuation of the shear strength of the structural planes, and the
combination of this with the formation of the exposed surface during the previous cutting foot excavation was
the main controlling mechanism for the sliding collapse during the operation period; limit equilibrium models
under three working conditions of natural, normal water storage, and earthquakes were established to
quantitatively evaluate stability, and a non—explosive excavation, retention of the foot support, and a
coordinated support system of anchor cables and lattice beams were proposed. The results can provide reference
for the investigation and prevention of similar shore slopes of silty soil—covered reservoirs and have certain
application and promotion value.
[Key words] Hydraulic engineering; Slope; Engineering geological investigation; Stability assessment; Collapse

mass

518

KA TREJIOK 2 JEAE IR JE BN 78 1 (K P 72 X, R
e i L S B R IR U % 4x . ARG T 13
Hor o DA 55 T I Aty 1 0T AN DI, LT B “ A PEsh 1
RSy T A 75 ) 348 8 T 2 S B O B A, I s AT R AT
B o A SRR BUE KRR 41 TAEBT2 0 SR E M 7o 06 %, SR 25
K HWZIEE DA RT3, 858 KRGt s 45 Rt T i,
X HHEAT R AR E VE VPO, fER PR 2 A HORTHR T, St —FhaR
AN R ER AR BT 30, JSRALN P e i 35 B 5% PP BT VR 12
M MLIES T, Wk T UMEEREL, BB B .

1 TR R S BIBE S M

L. LSR5 2

BT2 3 A T FE K R 41 TRE A4 R B & bk 10 i
35785m+ HE KM 156mAk, J& & i F2 2 2576. bm, & H FE /K
(2506. Tm) £370m, J& 253 THHR A it 1 {5 18 58 2 6m o 12 2 A4 5T
EEEWA), E SR N30° T38° , BEKALIXS0° TT70° , i
RE — kTR /NI (5237 5m) , I K TR /N . HMNEFE, K
i T SRR B . SRR EE TG R XAR - (Q3-4e0l), JR5~25m,
gitEiRs . EECTELRE, JB TR L X R AR FRORAS 4
PR SR AR 8K Z AR, R R R U IR, N AR

4 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Hydropower and Water Resources

R IRFY)
10 % @5 8 WA 1.0€2026 4
YEHEA WIFE USSN): 2529-7821 / (HEFIE): 868GL002

e (PL2) BHR AN A, A A . BRI AR
Fi B 9 AR 5~ 8m, DR IR S5 A, 52 ST AT AL B 1
WIS 9T E10~16m, SRS WIS WU
s BRI F b 5B 5~ 25mAR Ak, 3 BRI 2 5 S RS
5 5 KA 1A AR A2 A58 AL A RIS SR AL, AR — R
WS IR, 55 1 b B AR IR o Bkt AN A A
O R G5, L AR BEYCZ BRI, T 8 i 2 K T B
TR A BT HE A -

B

K1 BT2W PSR R

L 2R A S T &

A A T SR IR, IR 50m, 7K DA 55 K 7 22 3 T0m;
2550. 3~2576. 5m ¥ 3T BL, 2550. 3~2523m A SR IE R )G
SRR, 52 WL S B IR BEBE, B3R R — ATE4 T 10m. &t
HRXGE B, AT WITHVETE AT 5 JAT B T 122650 (A1 #E10m)
HRAE I DI 2 Ak S 20 7500m® 5 BIARHRE RS A FROCIEE IS R0 5 &
K =R A LS N, BAR AR T580m® , I 22 /N T 1%,
FAF A S QU B T B 7R R, RS T DR G B 2
2 TR TR SHE IX P N T ) 2 RIS, 3 T B 2 e AT T 1 ek
S, WTUMERIB AT Esh A W B BRIk & /N T AT
75 1. 675w, Uk B AR K 2 X JE BT2 ey 4 Jo iR B0, FEA %
AR AR J5 2 BEIR A 48 HE 257 6miis T3 18 4 7 Ay vk T v 459,
HeRRWI AR e+ =5 P & it L AN A 3 B = AN
5 <P+ HLE—5L.

2 BEWIBESEE ST

2. 1A\ AT HE 380 it 15 09 b 5 J A

Xif DIk B 843 SNBT2INIRE ) 1 = AN B 3628 . AT W)
BB B« H 8 1% s A TSR L 2RI, R WA IR R 10~
15m, KB — MU AT F 3T HE (280~310° SW.L45~65° ), fli
R4, 6 Am® Er T K P 98 BE 10~ 15m, YO B SRR R
FasE, UAIREAE, REBATEN . #i T (20154F): +=%5
#% (2500m 7= FE) FFFZUTE, PD21F-3F F 35 0 B T &6 2535m 7
35mI R AR I HI300xm® , FE AR L5 P2 17 (L17L4) H A5
o IBATHH (20264212 ) « BIKIEIRZIT500m® o =B BX I “ )
— VI —AL” = A FRsE EfE: JR CABh” 4
WG T PIITFFEXE T 8 B A a7 A B R, AR B E
KRR, i R R SRR IR . EAE RN, 20154E 0 T

HIE R A300%m, (HARH] T 20254Ek %] T 7500%m° , &4 1
B2 R 1 4 SR U RN 25 R 7K A B BUA Mg B8, T T
TE T EH R A8 D9 DHIR I, 0 mr — A 0T A e B P A T R AR
k.

2. 2B 7K A — ) I 2 i B AL

BN AT LS “SEVI. JREL. TG e
o + =5l LE2500mF & YIH, 45 T & a A K iln =
THEAN S 37, A5 24 K 52 e V) 0SB A 42 1) FF) 25l 2 25O 1) 20 3R, L
IR B, KPEE R IR BI/KAL (2509, 0m) 2 )5, HIHIE 74
KRR, FUBBUK R IR A 20R39k ), 4546 T i BY 2 i B
A (AT 2 500, 8570, 90) . T K iggm e T k&2
MU, P 77 Wi sk /N B 22 S A o Hb K SR A e 5 i 5
SR T B 9 ik TR, D) IRNIG 25 SR A AR T 25 6], P R A A A
I R E R A ; 1 AR T R, XA T IR T R
FEKRZET A RE AR BRI RN, BEK R E TR
B 78 3DV A « S5 HE T B AN BT 3 0L, 25 b e e o) 28 ek A
K AR RESs 3k LAEBR B IE A T 0 B 2]
B, ZRORRIR R AL SN, B SEURE, BT
GRS R R,

3 R EEEEEN

3.LMHEBH S 2 Tk e

IERRMAI -1 FITH SR N AR PRSP A, W T AR R
ST R T &5 5 60 1 £ 1 DA B SED AT 5 300 SR A o AR A BT 2 B9 K
WURA 156K, SEUTICA K A4 2, FIFH TIIPD10 PD14.
PD21. PD23PY4&-TFARFIZK35. ZK36THI Ak FL IR k) S i i Ak
SERIFNRA 53, I b A TR 248 B 00 W7 JE 1T B R AR T A
T, TR H R & B 2 IR 48 4 . A /K U2 5
RIRIEFBR, Wb Y 2 4 e 3k, TUg A€ 24 REIR
fHFs=1. 15 CRA) 5=1. 06 (AEIET) o A RPTBY 38 B AR 48 -1
15 78 1 1R 2L 0 5 1 AN 55 AL B SE R I B 4 A TRE, T RN T
0. 85~0. 9047 98; HhjE R P 777% 7K HbRE RERO. 20.
BT 3 R AR AR B KB AT 1, AT LA T =X R pPIRES B4
AT IESRRAS, RS E e & BT R, i H S50 #%
T TR S e R A 0, B 1 RS = P R P A ) R G
M2 B = L0, Lol — R RER, UK E &, T =N IEH
B K AL2509. Om, % [EHE R KA FIEE 7, LI =8 IEW
BRI R o AKAE LU R BUR EEE, TR ERBEA RS E R
73, R E KR K B Sz A4

3. 23T int b BB AT

FAfai4kB1shopik ([E IRV 2118 %) A JanbuiZ (VR 17 BL IV 37)
HATHBOTE . —H MY E A, BishoplB ik 5 H J17KF
A [ S T, Janbu AT LLAk 23 B 9RF 85 M T 30, (2215 2
gE R E R — 8 BUE T, ARG TSN 4 R E . 4518
WEE, = TSR T —RIRIRA FBishopikl. 35, Janbu
1. 28, Wi R AVE(H R AR Tl E/KIRAREFIL 05
L 0L, B AVF PR RIGFARE, B AR EIEEKiE

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 5



Hydropower and Water Resources

IR IR F)
10 % @5 8 WA 1.0€2026 4
YEHEA WIFE USSN): 2529-7821 / (HEFIE): 868GL002

TR s TOL =R RS B 210, 98A10. 93, K5 RASHIA | $T
AR IR TR, FEAR AR E KRBT BEL
22%, FEFEHIVEF N, R A QU P BBk A . TOL—Fsiil
TBR, R SR IS S, T =S RRISUR B
{1 BB 7 W 5 AR MR K ALK P Tk A STk B3 K, J& T4
I PERRURR A 7, HURRBE J) RS I 0 R B L5, M E B A L Af
SE TV I 2 RO/ LT K B B B
Rl YR ENER S (Fs) THELRE

Tt Tt Tit=
ST TS VTR T
R (B (k&)
1-1 Bishop % 1.35 1.05 0. 98 5 9IS & A
Janbu i% 1.28 1.01 0.93 PARB I ELITT)
VG R [Fs) / =1.25 =1.15 =1.05

4 MEREARSHEIES

4. VRBBIFY2 5 AR i it

BHELDL “ BENER . T aE. CREEI” RS E .
B BRI DXk AR AR R R 2 A TR IRARES, — B33
R L S ISR T R, B DA R kAT
F o AEIZ, IESK 3Bk G R0 . A R TR S
T, AN RERATREAE, SR FH XU SR/, JF4Z 21250978 H T
RIFFIREHCA AR BT K, ME R R, ORI R A I
LIRS R 28, WEE BRI ), A OB 55 1 S
B 1 0. 753 HLIEARIETFIZ 3 A R RO AL L H Tz B i,
B b DR Rl 7 $Eh Ok s R B R ] T AR 4 A
T, M LART R 5 9 7 T e e e A, AR B “ B /N9 1
WHET N, L E L2 BER Y, AR A
AN FHT B VIR, WAL L VI sk 6, seBl & & A3
Gi—.

4. 25 R —IE R B F B A R

B Ko AR TR 5 A PR (TR LB 250D, AN EEEAT IR T, AW
IR LA M2 (BRIT0. 4mX 0. 6m. WA ] FH5m) 1243k, #1243
BRI 8] R R T PR A 240 TR, 08 4 Rl T A8 st R A
2 B VB 76 VS B 1 £1 S PD21-F16 IR AN Fa & 5 B =578, K
35745m; W 15, 2mmAN LR TR . B4 /71000kN/ TR . Jifir
AINLIO® ~15° B, M4 BRI M RN, HIH LRI
AN & AT ~5° , fRUERHA & ¥l BhH 2 J5 ik AN Fa e
HIE . FeAnsHE (251572535mm i) X 64R=304%, Tk 1% 1HE
90%95%. 4 2% S FH AT L ol [ R 24 Al ) 00 2 AR 47, 8 6] B = 6m

WHERESRE L, PR E BRI, 8% 1395, 4
SO BRIREE AR AR R T, ANl S 5 FLIEHERE R B 5 1k, fRIE K
T A o 124 ZR FELMS H 240 R 3 2 R 2R 0 T IR T PR R L ) 45
ke, B RE R AT 20 SR S 5% R 70 T T

4. 3EIKAL T 1 55 10 0 4 )

it T BT AE 2 7K A AF T 2500m (13 < 2497m) [ 7 11 1A,
KA R T 2500m b 13# I I B 2x 9, vk yy s IKEE1341IE
i 2% (£92500m) F02% 7L W 18 6 % 422, i T3 R ek
NLECE /NN 5 TFRRaE . R4 A3
W2 W JeAR B3 &I T (A-A" BRE KO F &4, B-B
FHT C-C' THIRED &2~3MN A, 85A % NI, 156 AR 8
ZRIBE I I 2L A AN AR o I i W DL B AR T Sy e e, 24 g

B PETE R Sy TR TEREHE Y, [ 58 B e e N K3

BB A5 K A B B T, 28 B MR SOR F1) K 1 22 4 s
BRPRE . TRESBETEM N336 57T, EEE#HRM+
FJTH R, LRI T R AR 2, AR I AR DA B 22 4
MR,

5 4ig

FKFINKA LAEBT2i B A 42 51PN 45 SRR B, TEIR B R
O LB 3 TR EIAT AT . VIR . KA = F R A AE
R, A7 BA 2R 1) 32 B 5 DR gh /2 JE 7K IR VAL 3 B M THT B B o
P BEARG, DIRIIG 25 Sk 1 A8 T 10 23 8], 9 385 28 0 50 5 £ i 1T 3 v
T, AAREMETEA 45 R T LR, B KRR E R B R AR
1. 35FFFIG S A1, 05 HRE THL T BEF0. 93LL T, AL S BT
22% 757, BUBE 73 Ml & IR K AL i dIE R 1. ARSI 3R
SRR S SR TTZ L OR BRIl 2R - A B I R A 2R Sl 22
525, v LCNRISEE B FN AG B AL nT HE (1
Y0, WAL T BT R XU LA WM 2= L.

(5% 3CHf)

[(11EFW. TRGERAREDEHFTLETF0 oA
[J1.E ,2026,(1):199-201.

(20891 &, K A T A2 2 34 3 A4 M o A LI D K Al A M
#.,2026,(2):249—251 +318+330.

B3Ik A8 A E TR R R T RERS &
1,2025,(18):55-57.

EEE T

* EAR(1984—-), B 10 ik #7152 B & R F ALK R
W TARWG LS KRR,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



