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Analysis of mechanism and optimization of control technology
for high slope collapse in hydraulic engineering construction
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Abstract

The stability issues of high slopes in hydraulic structures have long plagued the safety and economy of engineering projects.
Landslides on high slopes not only pose significant threats to the surrounding environment and structural integrity but also lead to
economic losses and casualties. The mechanisms of high slope failures are complex, involving soil mechanics, rock mechanics,
hydrogeology, and other factors. Therefore, the control and protection measures for high slope failures are a key focus in the design
of hydraulic structures. This paper analyzes the mechanisms of high slope failures, explores geological, environmental, construction,
and external factors related to these failures, and proposes optimization solutions based on the shortcomings of existing control
technologies. By conducting in-depth research on soil mechanics models, reinforcement techniques, drainage systems, and intelligent
monitoring technologies, comprehensive management measures suitable for different types of high slopes are proposed. The study
results show that scientific analysis of failure mechanisms and reasonable optimization of control technologies can significantly
enhance the stability of high slopes in hydraulic structures, ensuring project safety.

Keywords

hydraulic engineering construction, high slope, collapse mechanism, treatment technology, optimization scheme

KIBFFBFIBHFIIES TS RERARMLL
SREE
AR 2T S ARAT, PE - ik EiX 430000

=

KIFEH T HARARTEFE KRR B TRG LU ZFE, SAMORF FMUAA R BT i TR E
KB, BEFREFRRPARM T, AR FTONEESL, FREENF . 2hAF KA F SHEBRE, B
o, HEEA P HERAK TR PO EELS, KXW T SAMBFHIE, R T 5 HAYRAFTMXGT . 7T
¥o. HILBINFRFE, F4FRAAGEERGREFE THRAT F, BERANFR RN FHEE, mBHEK, HKE %A
HRRBMNFERAR, RETENRR RN ZHAKAEEGREL, LSRN, FHF 05 I 5 I o 52209 05 B H A
LR 2R SR DA T AR ORTE, RELELE,

KHEiA

KIER, S, BAINE, BEBEK, RFE

131z BT RS R, A Y
LR TR R b By, g P AR M TR DT
TR, Ik, RSEER, ehmRy OO PR RRMRRTRESIE TR, S P
LB SR A P ey PEORE. EMAATEIE, T . Rk,
B, AR TN TR, (LR PR, AR RIS .
I L S A by Ut MR SENEAT, AT,
PRSI HIY. TEEK, BRK Ty O ORISR |
IR KREATRIT, WA Ty oo DR IARA IR, A6 TR,
A BTSRRI, R,
RO AR . AR AT
AT DL O K TR P BB R, R TR
e T ik

[fEEET] k&\FE (1973-) , B, PEUFRFTTA, &
A, T2, MEBKAKEB 25,

158



IREFAREEE -£09% - £108 - 2025 £ 05 A

2 BB A HVES

SO R N ZRBLZRNE R TR, BN
FRITURIAE X . IR AT NERES, Y%
KAAEVE AR S ERTT RIS A . B, T
FEETURhER, bR RN PR HR A S AR
T IREISS T I RRILE], BEMMREA . IMERE
AR T30 24 RS TER B 0T o
2.1 MBS LN F R

i TE S H BT R B AR E IR R
THEECA RAOIE ) M T BRI RS E T, A
FETIRERER  BER). BELSCE RS, — Bk
Ui, EEELAREERO S, HIRMEErEEER, MR, HiX
SO R, NI 5 A A R

BRI R R B ERT, B
BRI KRERARRE BTN EEREINIER TEAES L
RS, U TS AR AR IELL T, S
AR (AnfER . MR EE TArEss ) SRR F,
VRIS &, B E U R R TR B e
W AR, RS INE e TC A AR B 5 1Y
FUENE, SRS SEINTIGIE R T AR R
SEFBR.

S RHER R TERAEAK M, KEH RK RS
BLSECHEENE, IR, MinBE R
AR AR IR B SRR, 7K A
INESAETBATEROKIES, S PREREIRARGENE, XHE
RRAD R B A 2 — .

2.2 AKX FE M EIMETL

K SCHB AR e FIRSE I A 4 2 ok B R §E M
HTFAKGIES) . BZKBBEUSOKEEKGINEN, #=E
RECNE IRIEME . BN, {E/KEE R IRl X s, 7K
=y VAL 2 P 5 G = el 7 & 225 N T G s Ne 7
B e XK SR SR RN, AR
BEJI R, BRI S XU .

AKSTHO RS AL IR S PR SRR AR (L B AR R
THRESREBITRT, Son R SFERA (g
oK) S IRE E AR BN AT TN . TR RUSF
SRRSUBOLR, MoKEREEYE, AodudsEs RS, #n
T IR AR R 3O S R 2RI,
WS E AR E ISR I, i 5 | AE9
FRERE R

BESh, KA EEEE R, Al R S R S
FRAFEE AN R R KB E R A, B
F MR RR AU R KA, 2R 8 R R A
&), R RIREEARRNESS. ACCHIRARHATE, L
HEMIOR RS E R L, ERAVIREIRT 1 —
MNEEER,

23 MI RN AAEER

e T RPN S T2 . SRR R E, TRk
BNEE LIRS, SRR ENE . BRI
TSR, R SFRE ST A INEE, TRES |
KRR . METINEORRE) . EENREREE. THEmN
BEEEERZR, AN LT S R T S

Bk, 5T WIAMIREISS L HE U IVEES,
EENREFAENBIRET, M5 | LU rmEeiE 5.
BEAh, HETTRARRORGIN, SCHE BRI RET, 2
MR AR IR, DRI PR FI8E R, SEhnve b A

RN, IO REPERZ, PRkt
BRI THE KRB PN, ATRES S s RIS A,
IR T RO RE P . T8 A R
W, R RBUR BN E S MR, §E T R
e eN 387 R EN R a () Dy VA Y €% S = 54797 SvAb S i =
Tk,

3 BiaRER AR S [

ENRATER R B R RSO RRaEE, Bk
W BAMRERENIA L AT, FPN S E R R
FFEDNRE . HEK . PP . X RAESEBRR F R
BREIMAL R, (BEFZEIHREIET, AR
TEAE—SEn, o sk mnady R Fa n i, DU N2 el
BEIETRR R BB DA LTIl ) — o 2 2 e
3.1 BEMER AR RS RR

ES S II INER A GG . BiahREE . £ T
WS, EEEFRIB A B2, WHS s
(REE, MImHRE RATEE s BRI =2 T4
SRV R EAIIREL, Bk AR + T RN a] DR EEs
R RBREE, Bk AR AR . RGEINER AR i i 1
SR AT BTSRRI R Y . B

PRI, (E—BSRRRM SR T, RN B FEs R
AR, Flin, EREEEBRRL B EERT, EYnER
REPEREERTE . EREHED, TR IR,
RIE (s ST, LR E s &, TERML B
AR, RGN R ERE RS, SEDIERCRT
FEREA, AR RER A DIE AR A RGN OMEs TS AN
AL, RIS &ETHRaE. Hit, 75— Lok mRast
N, BRI INESHE LU A AR AR AR,
ZRIRES | R 2 Aka i,
32 HIKRGHIARE

HKk ARG RS ATE b B, T HETEREK
ERRHIX . B EHIEEREK RS, B E R D /K S
S A SSERREE O SE A, B 1R UK A FREE S a0 b 2 e, s
i, SEIFEEGEHPK AGFESEIT ARG HACRESE
IR, E4EHK A0 R R A K R TIA T,

159



IREFAREEE -£09% - £108 - 2025 £ 05 A

200 T HE R /K SN, o R/ RIHesh . B K RS
IRJRE R R T B A Ze T HE K Ak

AN, V2 HEK A e LR rh A RE 78 2 re + 18
BB . I IH TR R KoK FRIIENES 2L, SEdK
Bz 1 HACEEAHE K RTREZ B LI . AT
FEFRE 2, SEHEKNG . SRR EHRS R AR
TERESNKIE, ESHHPK A EE R R bR T
K, RREMAERHBHER KLY, BESE | LH IR ey
AKIEDRRZIAR, [Kitt, EaiHbk Ao Emdia i
VERISZIR, MAURIEE A S T U st Rt .
3.3 BPHLAR B ERBA

B R BRI B BATRE  R L RE  ArI IN E
H BB IR, WD R E R RSN, X
BEARBEIEER D>+ A%, (EHACR E R, R
BEMHRAS ki pRa e R, EmEErEE T, Bk
FER AR BT NREREEA A S E R0, KIDLR R
TR R E AT R

Biltn, PEEIEFIR NS e 2 R, i, S
AR RN, WEN RN, HanlaesE
SRR, SEIEE N, Birisith AT eE T T
R SN AR S RN R RIRR, Pk =i
THEE. HEAh, BRI R TCIE R R N T R T I )
8, plint BEEERES  HFKE DS, RIESbR
R P R TE IR R SR S A

ZEERTIR, MEI SR AR OR RARTE B AR
BUS T —E R, (BRI EIF 2 AR fEEINEROR
HEK RGNS R FE T & Fe b R S AR S PRI,
EAETEAFIRERE, THEMER R AT A
B, Fi, FEESFEART I, B RerEEL
HHIETEENE, DI SaT fs R ANz a it )
4 FiLEEERARNRUAR

R M EAER R P EENAL, AR T — 5k
(N, SRR RIRaE M, BRIRHE T R b XU
4.1 ZEEME AR R A

MRS IR, IR R A IIER A, Flhn, 2
AEEE . BEEHEEEE A TSR, B R nE
FIVER, DS sR i 4sminil. [T, aIRiss&Hmiss
P, e CsSFFOBET, R T57, R NERR .
4.2 BeEHEK R EHIIS T 5526

EHEHEK A R AR S IA N — MR R, il

160

WA RREFEOR, SEI S 7K SCEHE (i oKL
BEKESE) , HilEd BaMUERIRG DK RS M TIRIR
T, AILIARdREHEKER b, R RSl Al LR
EARRR R AC R T EE R EE, 38D B THEACR Bk
ANEHE R SRR NS o
4.3 PR e R B Re L S AT HR A

TERSFHEHE TR, RREISHT RGER AR A AR AR S o
BT 2R ERRES . SR ARSI REIRE RS, ILMER
A= SR RN SRR B, BRI SR AR R,
PP PN B A A AT A1, an, fdE ]
[P BMARISASEERGSE , DR/ DS R B T R0 o

5 451

S R E e R — B K TEERA AR TR
FHAFFRAE, CHAEA S A, 2o a Raass;
AVEFRIIG KRG A TARRARIEkGR . — . mii i RFan
DUEINE FILINGE 224, R PR R™ B AR AN
ST B, BRASHTEILSEE S R E AT
R, HERHIUG%E, BRI EZL

ASCBE S HTEILE AR, SEEAREROR,
BT =D RS ERE Teatt, SEenERE
K. ZBFFEEES DT EAHT; AReHK RS0 e s
DURTETTHETHE KSR B REA T b N R HE R
KA, B S R R B Sl T R R

BEERTREM ORI R, AR G K = =
FARER S0, RAZMFB TamEsH], FEHaTEs
SRS, TRAGNAREINR RS, &t RARRR
SEH, HIEYSR I TIORRR TR, BT EER . RaE
HACE, HREENRIRE SR TR E A R, M T
Rt . MRS a .

52 ik
[1] 221, MRk B2 AR i THORIFR[CL/ i THAR)

AL 2024 £ FH + A TR THRAR RS E (K

W) o AR —fira T TR TR F;2024:75-78.

[2] JHENEE, IR SIE A BT H K AR FF M. A KR R il
£1:202411.223.
[3] JEME By SN s AT TR T 9t S 07 FH M. HR

FEZKRZK L HH R k:202410.558.

[4] MRS K TR AR T A5 M T RAN T S SRms [1].55

TR S 7T (L 1-i),2025,(09):155-157.

[51 BEFFL0K TR THORMA BB R TRES L,
2023,37(04):1285-1287.



