FRARYRE BB FI  ommnmn oonn

Caj = Cdmlm%{“
THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

T “D” BIFILIAILR SIS S AL B e 7 EEBTSE

Mo, XuRl, # F

Study on the method for determining the position of landslide slip surface based on “D” type inclinometer curve
CHEN Hao, WU Honggang, and CHEN Qing

TEZR AL View online: https://doi.org/10.16031/j.cnki.issn.1003-8035.20221003 1

L] RERRGBR A HAN S

Articles you may be interested in

SUPTLAS G o SO AR I F B AU R S s 25 A
Remote sensing dynamic analysis of chain characteristics of long range and high position landslide in Jinsha River junction zone: A case

study of Baige landslide
PR, ATRME, T4, RTEAE, RBE, XISC hEH TR F S5 PR k. 2021, 32(5): 40-51

B SRR L TR AE S 5L T MEMS BRI P i B AR 74
Evolution of deformation and monitoring techniques of surface tilt for soil landslides using MEMS technique

XGeTe, B 5, RaE T EHLBUK F S PAR. 2020, 31(6): 69-77
et TR0 A B o XU 2 S A 3 T sl e i

Influence of rainfall on sliding modes of cutting slope of weathered granite stratum: Taking Yunxiao section in the Yunping freeway in

Fujian for example

FEoRmh, JUAMT, BRARE, WIRTL PR F S BA . 2021, 32(2): 27-35
ST EAUS 5 BB B TR R RE AL RS Wl RGBT 5B

Design and practice of high precision landslide displacement monitoring system based on VRS

TRz W O, AR, 2R P R BT R FE S BRI, 2020, 31(6): 54-59
FF IR TS 5 D-STESR il & B R0 1 A AR R AR T Jr ik

A method developed for early warning of under ground rock mass instability in mining area based on Cusp catastrophe model and D-S

fusion evidence theory
X 4, ZEHAHE, ZROL, SR R EHUBKCE S BRAAR. 2020, 31(5): 60-69,78
FL T RBFFZ W25 5 B SRR B0 1 2 RN

Landslide susceptibility assessment by the coupling method of RBF neural network and information value: A case study in Min

Xian, Gansu Province

B, R B, AR, IR, BURER L BTR F S BG AR 2021, 32(6): 116-126



http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202210031
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.05-05
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.09
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.04
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.07
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.05.09
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-14

KHEMAF AT, PAFHEZEENLEE



%5 358 5 4 0] e [ 5 UCE 5 B IR A A Vol. 35 No. 4
2024 4F 8 H The Chinese Journal of Geological Hazard and Control Aug., 2024

DOI: 10.16031/j.cnki.issn.1003-8035.20221003 1

Wi, SRELNI, 005 BT D7 BUGAL IR 2 A4 8 et sl 2 A s D7 i WE S, vh B R S B A 74, 2024, 35(4): 93-105.
CHEN Hao, WU Honggang, CHEN Qing. Study on the method for determining the position of landslide slip surface based on “D” type
inclinometer curve[J]. The Chinese Journal of Geological Hazard and Control, 2024, 35(4): 93-105.

EF D ERANK LN B BN EAE
WE T EMR
B2 RAR Gk

(1. ZMEIRFERIALSRR, HF 20 730070; 2. P HIAHFFHTIEAH RS,
i 2 730070; 3. EN @ AFERIAESR, HHF 240 730070)

2« AE S B B TR AL AL RS M T b, 00 i Y 2R A A 2 2l T MR R A OC B AR A0, BTN S A O Y BT S S AR T B T

G ER AR ST BT, DY " B LR, o X D I A il 4 5 Sk il 2R A B A R S A
S Y h A 0B, R 3Rl 7 1k 28 5 32 S0 AT ) B A A A O LB ) R, A L T A B SO T M L B R
SE R IR) B . R T BEAS A Ak T IR e fpl R T I ARk T R 0 S TR R o A, T D I A it £ 8 AR R AE o T
TG vl T Bl A T Bl X R LA R RN Bl AR = AR A AR A T ARG = S W Y 25 R S A B R A R RO R
PR R TR G W A2 g B P R TRDVR B AL R AR TR N . BRI R U, B T DR R N B I O R e e B,
o A5 A A T VR B 1) A 9 9 52 G 28 AE , 7 S AR R o R R TE G0 A A 4 A AR AR I il 2R KT LR R K AL, RE 65 S I Bk
T 0k 728 0 R A5 DL R W Bl T A R K b A BT B B Ak M AL RS, DU DT R AL I Al 2R AR Ry T ST BT i B I BE
Hhgk, H«S” M il 2k 0 49 o5 55 W S T A% 7 B R G0 5 A A 4R BRI P S [ UR B A AR 4 ST 3 R A B, 8 S TRORE S 4 (.
TRVFR ST I X B DY 45 A 0 BRI (I, B 05 T IURG o st B S B0 A O At 9 T FL S B M I G T R R R L BLA
BAMEHME

S SR AR N AR5 M S AL E s R L RS 5 M s U SR VA

FE S ES: P642.22 XERFRERAD: A XEHE: 1003-8035(2024)04-0093-13

Study on the method for determining the position of landslide slip
surface based on “D” type inclinometer curve

CHEN Hao'?, WU Honggang®, CHEN Qing**
(1. College of Civil Engineering, Lanzhou University of Technology, Lanzhou, Gansu 730070, China;
2. Northwest Research Institute Co. Ltd. of CREC, Lanzhou, Gansu 730070, China;
3. College of Civil Engineering, Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China)

Abstract: In borehole monitoring for deep displacement, the abrupt characteristics of inclinometer curves are the key basis for

identifying the sliding surface. Previous studies have summarized several types of inclinometer curve patterns that exhibit
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significant sliding surface signals, including “B” “D”and “r” types. For “D” type inclinometer curves, the convex point of the
curve is typically used as the position of the sliding surface. However, this method is susceptible to the influence of observation
points spacing and coordinate observation scales, which can result in an unclear definition of the sliding surface position and
uncertain numerical values. To overcome these drawbacks and improve the accuracy of sliding surface identification in

” o«

inclinometer curves, a generalized model of landslides composed of “sliding body” “sliding interval” and “immovable body”
was developed based on the variation characteristics of the “D” type inclinometer curve. A mechanical strut model subjected to
external loads was established based on the different flexural rigidity of the three members, and the deformation characteristics
of soil at different depths during landslide movement were analyzed in depth. The study found that the sliding surface of “D”
curve does not entirely penetrate, leading to continuous soil deformation along the depth direction without abrupt change. The
demarcation point of the positive and negative bending moments in the mechanical model is a location where the horizontal
displacement of deformation curve is the largest, which can reflect the real deformation characteristics of the landslide and the

3

position of the sliding surface. By converted the accumulated soil displacement into relative displacement, the “D” type

S” type

«

inclinometer curve is transformed into “S” type relative displacement-depth curve, and the inflection point of the
curve is close to the position of the sliding surface. By extracting the average relative displacement of soil at different depths
during the monitoring period and calculating the depth value of the inflection point in the “S” type segment by using the cubic

spline interpolation method, the position of the sliding surface can be determined more accurately, which can greatly improve

%44

the reliability and accuracy of deep displacement monitoring and has significant practical value.

Keywords: inclinometer curve; sliding surface position; relative displacement; landslide; cubic spline interpolation
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