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High-level collapse risk identification based on oblique
photography and InSAR technology

WANG Pengwei, AN Yuke
(Gansu Province Transportation Planning, Survey & Design Institute Co.Ltd., Lanzhou, Gansu 730030, China)

Abstract: Collapse risk identification is the basis of collapse disaster prevention. High level collapse is
characterized by sudden, hidden and large height difference, which brings great challenges to information
collection, disaster identification and risk assessment. In order to solve this engineering problem, this paper takes
the Jiulongxia high slope in the Bailong River basin as an example, Based on the 3D model of oblique
photography, the establishment of high-level collapse identification index and its structural plane information
extraction method, proposes a collapse risk assessment model combining stereographic projection qualitative
analysis and InSAR quantitative analysis, and forms a whole process model of high level collapse identification
and risk assessment combining collapse identification, stability analysis and deformation monitoring. The results
show that there are 22 collapse dangerous rocks in the study area (including 7 high risk rocks, accounting for 32%,
11 medium risk rocks, accounting for 50%, and 4 low risk rocks, accounting for 18%), with a distribution height of

37 m — 640 m. High risk dangerous rocks are mainly concentrated in the prominent mountain mouth in the south,
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the eastern slope and the western slope toe. These analysis results are consistent with the historical data of

highway disaster maintenance, which verifies the feasibility of tilt photography and InSAR technology in high

level collapse risk identification. The results provide a basis and reference for the application of this technology in

collapse disaster prevention.

Keywords: high level slope; collapse; tilt photography; InSAR; risk identification

1o 7 A3 DX A A T L e 7 1 3 R, A
F14) = M T R o A S L e A RNV 3, VA b
T I A7 MR = s, BT — o 1 et T L
FIT A A B 5 v, A A g R v iR N B G I Bk T
BB 22 (A A% Gt Y ARk I T IO R 4 O vk X
R FIFM B, FORALT L REUE EAE2mE . AT
AR fER T,

U AE Ok, Bl A (00 R 52 H R T InSAR AR 11 &
JE&, Ml TR A A G I T AEAR U5 3 T AR K et
A FIHEh T MR e FE R A A 5T R b TR O A SRR
SE AR KRS, F AR H R B« 2 A
O3 BRI B BRI B, AR I F AR B S R . SO
K AR S i B bR 2 T DATRU LA A ¢ 2 R R 2
[ 43 A 0 a1, B8 18 9 T R A R R %, A b T K
T BB HEA PR AL S PEC Y [E I, AR R R R
B = 4 JLAn A A 4 B R OGRS S K E
PEAS $ HERCE S 519, InSAR FEA LIA P 1A A7
25 AR 5 52 B 1 3R OE A8 B rp K I, B 2 AR
A W INRG FE R L 2 SRV AR . 7R A
TR ok LR SR B Y e B R VT B B
iy L VT TO0 A T 3 P DA R L U R A A
TS B LR H

SR, 76 S bR T RE W v, 0048 5 R M i
T 2 g 2 PEVE O A 55 0 B fa vk, X T 35
PUIN . R E EEARIE R R N L& 5, H e 45
SALAE BT 5, AR e A U PF A s InSAR AR
AR BB S DA 25 AR 4 D A8 7 Sk ) B X ¢ 5 e 6 1 2
AT VPAR, ARG T 85 BE RV, 32 A8 57 2 AR T FRE 7 i 26
S5 R R WS, AT R T AR B AR S IR T
& HH T 2 ™ T R e A AL R 28 1) 1T RE M AR RS
FERA LT, AR SCRL PR VL IR e e 4 X
R 3 U R, B AR Y 5 InSAR R A 45
G 1T B, XA TR AR i 358 16 AT KU T4

1 HAREXHEER

F e VL S8 T T ke e 251X 7 B e I 2R R A
GR IR L LI DK -5 PG 2 06 1L PRSI AL, e 7 2 460 BE 22

) ARk, AL m kb, w9 Sk (151 1)

PUZRIR L LK

N
- A
~J Al "

R A
‘L\

2000

2200
AN W L1 LLH Pk
I 1 000'm \ 2400 N N
E1 SHRXHmE
Fig. 1 Landform map of the study area
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Fig. 2 Historical records of disasters in the project area
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Fig. 3 Working method system for high collapse risk identification
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Fig. 4 Collapse identification index system
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Table 2 Risk assessment index of collapse dangerous rock mass
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Table 5 Slope dominant structural plane information and damage evaluation (W4 and W7 as examples)
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Fig. 12 Analyses of the stability of the collapsed body
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Table 6 Risk level evaluation of dangerous rocks
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Fig. 15 Assessment map of collapse risk grade in the study area
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