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Abstract

In recent years, natural disasters in China have occurred frequently, especially large disasters
such as earthquakes, floods and droughts, which have posed a serious threat to local public safety.
In addition, the geological environment of local mountainous areas in China is complex and di-
verse, and climate change is large. Considering the dynamic coupling effect of rainfall conditions to
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stimulate geological disasters, this paper takes dynamic risk assessment technology as the guide,
constructs a dynamic risk early warning model of geological disasters, establishes a prototype
system, realizes dynamic risk assessment and emergency early warning of geological disasters at
the regional level, and provides feasible technical support for targeted emergency disaster pre-
vention. At the same time, the investigation and evaluation, mechanism research and monitoring
and early warning related to the comprehensive prevention and control of geological disasters are
important tasks that cannot be ignored, an important link in the emergency response system for
geological disasters, and a key stage process to guide scientific disaster prevention. On the basis of
exploring the mechanism and catastrophic effect of rainfall to stimulate landslides and mudslides,
we will carry out in-depth research on disaster prevention countermeasures such as systematic
engineering disposal, monitoring and early warning.
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1. 518

FERIPERITS, W3 Je i I E A VE R A L DX B 3 ARy 2 — o T HA AR 3
JRIREE AT MU ] R il A, DX A AR A AR 2R, W W HBUF AR LR, A
S AE R RS e AR HAR R S AL O TR i, AL R SRR R[] [2] [3]. MRIEEE A
WERG W T AR BA BTl R SE TOR e T, 2t XA (7 B 8) 3 iH4) 620 Axid, JLr 80%LL 172
H S BT SR AT B, P o BRI B, T EL A Al T AR B K L E XN 22, 8 3R DA A A
PERIK AR AL ARXST S, AR e A2 e a i i B Z R —, AR e sh i £ 2
Jra, WA BT AT AT R VR R B ORTE IR A )

HuJs R FH AR H AR R B NIE S R e N R A an A 7= 22 e B AR i B T, Je it
S HTHTBRRE < MU R 55 55 1 BT/ E FI A SR 9 T [4] MUK T ARE B2 B BT sS E T, BROK
hHE MR ARMIIRIRIRE W, MEELUT AR . N DRI, MR ORCE BB O, K
BRI I E R AN S . HAT, SR FOE T B A R AL PR U XU
P SRR TTH[S]. HEMBF R EMEE L, A, SRR TS 2000~2012 £E (A3
KA R E 33.9 Fke, 1T 45,381 A[6]. Iverson i H Richards 752 BRI IE 2Pk AN R 15 190 T 4 Y
NEAE RIS R A WAL TRBERIE BRI, BRI 1A R ) FRUBE b A4 S i 7 3 B A %
R B RE 7], A PRI IX SRR T I R, BEAT VA AR AL VAN B B PR S A
s T REFERTAE T ¥ SR AL T e A i IR B s A FILIRIRIE T, 20 M7 8 s Ol e T A, PR
EREBIIA AT M BORTTI4([8] [9] [10]

1.1. EAXFER

MR IX Y AR T G R B 3 SRS PR AR L A pbva il 4E 2010 48 6 5 19 H 5 B RN 3 1)
KA AP, R ERERECR R U AR B NE KRR I R e R R R
W, R B S o ARV L SR K R B TR R KR K b AR T AN A R, TR Al
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M 51 e A i o [11]
12. MRFEER

WX AL TR R RRRIX, Bk T3, 24 P B s 7E 1900 mm BAE, SRR R & 2495.1 mm
(1983 1), N 6~7 H AR, 7 A a)~9 A v & X, SR RY & e i R & ) 70% 0L L.

PR RMAN TP R X, WIRTFEESRE LS FAEMIEM “5” R, FmiE 155~260 m 2
[B), Vidkm Z0E 100~120 m 2 [a], JAAVIEIRELE 50~100 m 2 18], FEHRIAE, ERMEER, K. bE
H, MXEZEL 70m, KPFKEZ 240 m, P IELE 350%0, Al S “V” B, kg wy ] LA AH %
fE ZE4E 50~100 m, RFEIEEELE 25°~40°, PR E —M, FUEA N XA SN R ZEAE 5~156 m ZJa], Bk
A R IR ARG, OB 100U, FEONM R EX

ADCHZ A M BN ARG LS (Ko) B K DL DY AN ERHERR Y o LR R A R 1 K
BORSURIGE B S, Yok, MEEEP o8 E, WTERBERE —R, ARG e, 5
WX BT HEARR GREE, SREMEBEERZE, s - mRLZE EREE LI TR R, R
f£05~1.0m 4. IWARZEESKE G, LR OSERAMTR L, SR, wEIR, PR,
TEALE 10%~25%/ 4, R —MRAE 1~5cm Aify, REBRE Ik 5~15cm Aity, JEE—MKAE 0.5~1.5m
FoAi, MUEEA A JEEAE 1.0~3.0 m /24y, R N X AR AT IA 2.0~4.0 mo A FT 0 AR %
My A gt 2, A AR (L B SRR FURE L, JEEAE 3.0~5.0 m 2 [H][12] [13],

2. RAFREARFHER M
2.1 SEXEFRFHE

Te A TRV A /N R, IR AL 0.025 km?, [ JE SRR ZE e Figig DX, B
PSRBT AR, phya s T by, BRKATTE, NIRRT BIX F 2 ERE X, T
[V IX b 34 AE KR S R0 T e s Y8 A S Aa B A IR HERR . BRI 5, YA X2 — e U 120, R
R FBONIEW, X —E R .

1) FBRX

T X AL T 8 L bR 230~240 m yuEl, /KK 20~30 m, AHX % 10~15 m. AWK
AR AR “2011.6.197 sEBERTHAIN], TERUX RIZMAECE LA R AEFH (A 1(2)), HEHX % 15~25 m,
W RHE 20~30 m, P IEEIFL 300~350 m?, HEAERE 1~3 m, W IAT U5 & 450~500 m®, £ 71 1407,
NN A L I, RREAAECAE LA (LA W A0k ORG-S mb 155 0 ) W L P 8 7 B 1) 78 55 T B
5T ARFE e fd 18 & A 1) BTl 2 07 18] O BT U0V A BT (] 1(b)), VA IR TE RIS SR . H TR )
WX AT A A TR JE R 1.5~3.0 m, 45 &M HRIX 58 15~25 m, HHRHS 20~30 m, “FIH HIFR 300~400
m?, 5B B A5 B 550~650 m®,  H: R AR T 4 AT A A P U B A TR S Bh AR

2) MEX

YRR BobR i E 170~230 m 2 8], XTI ZELE 60 m i AT, VATERK, BONIRE, KTKE 160 m,
I FETE 350%0 /A7, REWTTHI R V7 AL, Ry LA AR X B ZE7E 50~100 m, R ETE 25°~40°
Fedi o FERRIX R AR I I DUJG 6 235 K B 3 /K IR v ) 5 i@, KR A A B3 PR B X G4
) A T Ui S 1 IX s AR, A R R FE DLRIEON T, R EI RS . TR TR 3 B AL R
WA IRb 155, R 2 W5 BRI RIS E, A4ALT0E MR oI 1, RT LRAA IE JTE E E  A PE FRRE (B)
F IR

DOI: 10.12677/aep.2022.122044 326 SR AT T


https://doi.org/10.12677/aep.2022.122044

AR PR
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Figure 1. Overview of landslides formed upstream

1. BRI SR

3) BRI

HERR X bR i fE 155~170 m 2 J8), HIXF 2 4E 5~15 m, B4R 29 Ib s R ik, B EE 10°LL
W, FENMEEPEEX, BRI RE LA mZE B, XN BN .

g BT, PSR A R T R R E WO I RS — MR R BN Btk 7
BRVRATI, MR SHLE] o3 e T S A B A R [14]

22. BEREETFM

T ARSI A, 56 LIR XA BOE AR S Fa B S A R BRI 0 A, 72K
B BRFRBEREAAAT, KEICREEPHZRKFRIE w2 X 5 AR Bk e A 4
T3 FREMRK B A SRR WS E 85, AT A sh ki F 8 3h A AL T A AL
ARV AT B AT S A o KIEFE SR G VRN R, 19018 TR B K it

23 REEEREE

Je A iE Bl fa ks DXV A AR X I XCRIHERA X, i HERR X2 YA i 1 B BUR AR AL . AL b
T RS IX AT B B W S e B AR A e AT R O AR, s B R VR R FROR AR BPT S— UOR UR e
Wi, SEHEREEERRBRL

3. IR EERA R ENIERERE

AT OR s R TR SR M MR R, TR RIX RN HICS - AAAE T K B R KRR I T
AR TR B P P T B R AR A BT, AR B B R A A K AR KR A A [ R 7
TEANHEM, DL R Shie AT K R [15]

ELHEABRFEXRLRE

HRAE 7341, HERR Bl oA T AP sA 18 b R BICA AR R 52 2 R A2 D) 1m) A0 70 /e HI[16], s
HH ) AR L 2(a), I AR RIEAME E Qi F -

1) AR E P i) R 1 1 A ) AL

2) AL I (RD T A7 (0 o 22 e 1 B 39 55 1) b AR R AR — R ME, mptiE AR
(B AEORRE SC, 1 EL AT 7 4800 5 0 238 T Ra e LRI O
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3) MM AT A LANERN, RERECE TSI EGI A 128 F AR AR E 2, JFH
FAAEMRARL, T R P R ) R AR S (KD 1 4

4) HUTRKFBRTTEAXS BN, SRR AST S, 1 ELRE R N o 77 52 B e A B
LEAEAS TS

@ (b)

Figure 2. Generalized calculation model of loosely packed
soil layer mechanics

2. BRI ENFEH T EER

AR R BEA, RO EATE EAABCE LR RIETNIE T o N
v=Wsinag =yhsinea (3-1)
Arb: WRHEBVAE & o RARHEEUENA; y ST, h ZHEPUKEE.
F BB RS SR LB At oL, BTy
U:h[;/d (1—n)+;/wfyen]3ina (3-2)
ot pg RIERVE LA T RS TR EE: n ZIEBURILBREE: p KA EE: p ZRILBIIAKRE, 4
FLBR e KA AN 1.
X FRABOER MR PTEER 1 ¢
r=Wcosatanp+C =yhcosatangp+C (3-3)
r=h[y, (1-n)+y,mn]|cosatang+C (3-4)
Wt cRIBERB IR T o ZTELETEFE I N BEE A o
SREEFIVERS, MBOERUAIZET oK AR B, It BAEGRE AR, R NED
B R EE d FERLE 2(0)), JFABHERA R RES T 71 0

v=(W+y,d)sina=(rh+y,d)sina (3-5)
U={h|:}/d (l—n)+;/wn]+;/wd}sina (3-6)

e WORMK G ROHERR IR BB,y RAMKE HIMERUA R d RARKIR.
FAREH, 5 B RN A PR AR CHERR R MR B VR 0 « 0

7=(W+y,d)cosatang+C =(yh+y,d)cosatang+C (3-7)
rz{h[;/d (1—n)+ywn]+ywd}cosatan¢+c (3-8)

R AR FSCHERR AR I AW A8 TR A DU AR 0 « ARG I8 77 0, ATRAE SR RE AR I R BUIX AR A +
REREC T R KA
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K=1X (3-9)
19

BT AT © M K <1 (B o< o), 7E3RBERT VR A R RSO R (A SR Ra B 5% U Bhile A i @ M K >
1 (B o> o), FAHOEBURL FREAFERE: @ M K=18, MHELFIEFRES.

SRR, G5 G A EOERUATEA Y ) = RS HUN G, ARSI SRR R, AT X
FABUE EATE R KRR I A B S R AR BL R, H IS A M SO A R Rl 3,
JRJR B AT I KA R TN

T [h[;/d (1-n)+y,n]+ 7Wd](:05a tang+C

K:__ -
v {h[yd (1‘“)+?/wn]+ywd}sina (3-10)

4. ARBEEXER

MR LR e A I A R RIPE FIALA], 3 T ORI R B e A I I i 0 SREL R A T

1) MEYIEX RGEEHK

FEFVE T R X AR TR T I X S M s B K R 48, HEA

O fEJRGAEEBUKA, BT AR, ARSI KR 55 51 Bk 23 X DAL, Gl N

FEH X 5
@ e MR RV, AR AT E “WECIR” HK RS, DR IR K s RS ATE A
WAL

@ HERR e P 3 Hb T 7K T LA R B P o R ) A R AR e O Ry, IR AR R, TSR
FAHEAPAL. HEKE s, BN AT 5 A B 4 & 16

@ BTV HE KRR AR T K R, T8 ZE V8 X 5 4 B AR B AR K, 7E
R 7 VAN AR s AVl TSR K T B T K P R B R R itk TS
T 5 B ALK R K I 5 A 1M X AR VA 2
5. &5

ZR AT, AL T IR A R Bl e i R BE R PSR DK B R A R s B S R A
PSRRI, A RIS KB AN HUBT R L s DL B AR IR IR,
TSR AT TR 3 B PR I, SR HOCDIR X 2R G K b e 15 51 A R OB shile it it s 1=
PG KRS S A IRAE P a X 5K, T B (e R I S A Bia S gt — A B, WEEHATZ A
R o BB R A T

E&UH

AR TR AR FU A G R 4 100 H (2021CX2009)
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