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Abstract

This study focuses on Yingtianjie Town, Zhuji City, Zhejiang Province as the research area to investi-
gate the formation mechanisms and disaster-causing patterns of typical geological hazards, specifi-
cally collapses, landslides, and debris flows. The research area is characterized by low-lying moun-
tainous and hilly terrain with complex geological structures. The dominant rock types are tuff and
granite, which are highly weathered, providing the necessary material foundation and topographic
conditions conducive to the occurrence of collapses, landslides and debris flows. The research find-
ings indicate that the formation mechanism arises from the combined influence of “internal condi-
tions” and “external triggers”. The internal conditions primarily consist of steep slope terrain, aloose
and fragmented rock and soil mass structure, and well-developed joints and fractures. The external
triggers are predominantly heavy rainfall, particularly prolonged high-intensity precipitation during
the plum rain season and typhoon-related rainfall, which leads to saturation of rock and soil masses,
increased self-weight, and a sharp reduction in mechanical strength, thereby inducing collapses and
landslides. Human engineering activities, such as residential construction and road excavation, fur-
ther compromise the natural stability of slopes. Based on this analysis, the disaster-causing patterns
are categorized into three main types: 1) In the process of geological hazards development in the re-
gion, topography and geomorphology, as well as the physical and mechanical properties of rock and
soil masses, constitute the fundamental geological conditions for geological hazards, whereas rainfall
and human engineering activities serve as the primary triggering factors; 2) Landslides in the area are
predominantly of the soil or rock-soil type, with rainfall being the dominant trigger, and the failure
mechanism primarily characterized by translational sliding; 3) Collapses are mainly classified into
rock falls and rock-soil collapses, with the former typically occurring through toppling failure and the
latter through sliding failure.

Keywords

Landslide and Debris Flow, Formation Mechanism, Disaster-Causing Pattern, Yingdianjie Town

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B g A i AL T, T TG - Wl - BB AR - BE - EN AR, WL SEET
Je T TG BB X, TA) A L TR 7, s JRURRIVE P 2 IR 2 A R RR ST Ji o 0 A B 35 S5 A 78 s 2R A
PO R RN 939 m, AREFEAK AN 18 m, M2 921 m, (L XD EIMIST RS, MR
H, HIEHE 15°~45°, TR L, SEIEM, M7, NEETEE TR, EZH R,
UG . NS SORENIE, BREZER, WA, WMERKASZ RS, MR ER, #
M 3~9 ARFKI, 4~6 HEARIK, 9 ARIRE 2 ARV KiK. SRS ILIEKE 47 i, H i
KK SEAR/KPE . RO L7k PE RN G I 7K

NLEFEE ATV RS H RO R, MBEFesE, WEEE booli i, AR, hAERME. X
PIAZ N e L I I AE B 5 (ep23) 1R B SRR AR 2 (AK 1), e L G 1AL B 25 (e23) 43 A 76 N A 8L

DOI: 10.12677/ag.2025.1512146 1574 HERE 22T


https://doi.org/10.12677/ag.2025.1512146
http://creativecommons.org/licenses/by/4.0/

MREmIR 45

MIEFER - ARG 55, B A BRIMBBE S MK 1) 70 A G AT vE ma ) A — 7, Hos sl DUt
A N E.

PR A 1 T Hh o o XS Bl 5 4eit, #0&E 2022 4 12 A, TAEX L5077 7 S5 5 3 e fa
86 b, FHR M1 Ab, B 69 &b, VAR 6 Ak, X TAE X P ST % E s G b, s
VAN R K FE T A R R 2R, 0 A SR M B o 3 S U S . SRR 2% 1. AR RE G sh A1 RE
IKEERI R AR, 25 DX P U ¢ 5 T8 LB R SR AR

2. ME#RRRERRIER
2.1. 78K

S5 A BT S AR R DR 2 A B T, L T RO A B R AR 5

X BN R A R, IEBOR AT, BRRIEEE, R AR KR, AR
R KRR ER, 2 by B N TR shaem, SRV Tiad, S8,
RO SR HATO, 2o PRI RIREm, KRR TRk 8 N 380, BiE R T KRN
FEROKIE T, IR B 15 TR fTT, e (i LB ) Ao B FRAR, AT IR B¢ 4E . AT LAk
BUNB/INRILR ARG — D R ROV I 38R 8 R HE T SO B0 38 U T SR [1] [2]
(5 1), ZSER R — R, TSR, Wah A L HER v .

(a) 2 KHMWE. ERERIER, (b) # REFFI L R A BEA T3
P RBERERE, &AXLER.

(c) TEM BN RFERMIEAT, KERKTSE, R s .
LA, RERK, WEEMIR, BN IR, (A} AR HIEEET: BEAERES
WA S R FHE,

Figure 1. The schematic diagram of the disaster-causing pattern of small-scale landslides
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Figure 2. The schematic diagram of the disaster-causing pattern of large-scale landslides
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Figure 3. The schematic diagram of the collapse pattern
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Figure 4. The schematic diagram of the debris flow
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Figure 5. Lateral margin fracture (self-photographed, Jun. 2021)
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Figure 6. Posterior edge fracture (self-photographed, Jun. 2021)
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Figure 7. Bulging at the front edge of the slope toe (self-photographed, Jun. 2021)
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Figure 8. The cracking of the retaining wall (self-photographed, Jun. 2021)
8. WHMIEIETR(BRT 2021 F 6 A)

RS E “ERCR” (K8), WIS EIUE, 4 6 m, WFEL+54 m, BIZEL) 10 m, 2L
+48 m, HXEZEL 6 m: KEL 8m, WHREEL 2m, AR FHEPUAL 50m’, T T7E 777, HEMR
(DA RNE LS

RT3 O e A B, 1R B IR A - 70 I + SR + B — K SR h B It

3.1.2. B RRHE

(1) HJEHER: 4 AL TR Pk I e DX U1, RE A BETE 25°~40°, AHXTA R TR K AE,
NI DR Y SRS G A T, AR AR TN R R SR A T A R SR A, R R SR E A
ERERZ —.

(2) HiJZ e MR T A b i 56 U 2R A M ST PRI R, ¥ AR R B DU R BRI - A Ak T
VR L L JZ e KA S 2R RER, SEMRaE, TR MEEGR, BK S8, RSN, i T
TR R A R R SEATIR K R se R, W g e R HLR REROR, TR R 5 A e A
U, BmKPERGER, EPIKER. 206 BIREE, XS 58 AR T RO 2 SR S AT, TR
TR S EZENAER R Z—[10].

(3) B&ERY: WEHATTE AR AR RKI KR, FREEPEN, KENAKNBEME AT, —FHEE KT
ARERE, FAR T AR, A A RBORIIKE S, SR AR, IR S R 1]

(4) NGB (LRI R B R S i I o, TR BRI 2 TH, TR LR SR A PR A . 3
Ak B R R, B A ER R EA R, AT BRI ZE ™, R BN HEKE

313, BERRAER S

AR B M M R B0 1 B ROV O S AT GE VR AT, I OB T el
PRFFA B, MG S, (eI T, KRIFANS, SEUN (A TR, Rk,
UK THOH 1, SRR R RS T, AR R P SURIMAE , ST 06 th I,
MRS, TR .
3.2. BETNEHESENEE

3.2.1. EXER
2021 7 H 24 H 12 B 00 247, BT NS AT SEAE R A B ARM R 42 22 12 5 R A 9 it
KEE 9). KIS HiAE, BTN 27, K4 16m, %4 3m, FHEEZ 1.05m, HEZ 96 m’.

DOI: 10.12677/ag.2025.1512146 1579 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.1512146

MREmpR 45

FAYRAARE O P 1 Rk RN AT, RN R, U IAIR L 1 7 4 N5 T N B AN
&, B2 50 Fi 75,

Figure 9. The collapse site (self-photographed, Jul. 2021)
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Figure 10. The collapse after governance (self-photographed, Aug. 2023)
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Figure 11. Location of debris flow (self-photographed, Jul. 2021)
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Figure 12. The debris flow after governance (self-photographed, Aug. 2023)
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