PRRYRE LSRN

THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

HARGT &% Z{iﬁ?ﬁiﬁ?ﬁkﬁﬁ& & L AT

e, KAEE, £ 15, RReh

Analysis on evolution process and movement mechanism of the Luojiapo landslide in Heifangtai, Gansu Province
GUO Fuyun, ZHANG Longsheng, WANG Xin, and SONG Xiaoling

TELR AL View online: https://doi.org/10.16031/j.cnki.issn.1003-8035.202201006

LT RGO H AN S R

Articles you may be interested in

AR T TH0EE T35 PR 23 AT 55 255 PR T
Causative analysis and comprehensive treatment of the Jiangdingya Landslide in Zhouqu County of Gansu Province

K T, A e, TR, sk, skEAE dE ML ETR E S BTR 2R 2020, 31(5): 7-14
HE FESNHE R AL AR T R R ST b

Research progress on the evolution and utilization of the barrier dam accumulations

FIF, JRBE, 7 T, Fanse, Xitar A 5R F 5 PG R. 2021, 32(1): 84-94
BT RBFFHZ M5 B A BB 3 2 R VRV

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

Xian, Gansu Province

B, R, ZEHEF, SRR, SRR Hh L BT R S B A e, 2021, 32(6): 116-126
AT A R 1 R 3 AT TR A LB S PR

Mechanism and causal analysis on the Yahuokou landslide reactivation and causes (Zhouqu County, Gansu, China)

FERAR, RIEEAR P E K S PGSR, 2021, 32(2): 9-18

BONGAGE 8 - 287 SRR R S A B A
${suggestArticle.titleEn}
M BIEE, BRELIE, PEVE, B, B30l K 5 BA 5. 2018, 29(1): 3-9

% e R B B Sl AR O ) A 3 —— LGB S DY AR e 15 T A 1)

Kinematic characteristics and emergency response model of loess landslide drived by snowmeli: take the Zeketai Landslide in Yili,

Xinjiang as an example

B, PR, B, X, 2R P L T S B R 2. 2020, 31(6): 78-90

%&1[&1!’[ AUIN % ’ %/E‘FE ﬁlﬂfﬁ ANy


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202201006
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.05.02
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.01.12
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-14
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.02
http://www.zgdzzhyfzxb.com//article/doi/${suggestArticle.doi}
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.10

o 34 % 5 2 e [ 5 UCE 5 B IR A A Vol. 34 No. 2
2023 4F 4 H The Chinese Journal of Geological Hazard and Control Apr., 2023

DOI: 10.16031/j.cnki.issn.1003-8035.202201006
ER, sk, TAF, & Hil R & 2 FIE S bt 72 KOz shAlsil /4T (7). o SR 3 S B iR AR, 2023, 34(2): 11-20.
GUO Fuyun, ZHANG Longsheng, WANG Xin, et al. Analysis on evolution process and movement mechanism of the Luojiapo landslide

in Heifangtai, Gansu Province[J]. The Chinese Journal of Geological Hazard and Control, 2023, 34(2): 11-20.

HRETEF KB ENLITIEZIEFIE 50

KR, KAEAL, £ 1F, Rir#
(HFaFIRFELMNE, HF 2 730050)

WE:2015F 4 71 29 H 78 5043, Hol &k BRI 6 KA T RIS B3, ¥ Bk 7x106m3, HEET 14 R
3FEL)T, WM H LB B 5460 5 I0 . 76X 5 B EAT O i M SR A (9 SERE L, 25 AR 4RO HA S LA
A T BRI S A W T R, % B R B A Sl R AR AT T AR xﬂ%"iﬁm_m&mﬁ%ﬂ AT T AT . BFIT 45 R
T BRI AR AL PG AT SA MBS s A il 2 L4 - E R, WA mEIR., ®H LB,
U B A S B B T Wlas B A S AT 43 Ok B R R T I N B b U O D AR SR D v B 4k R IS I G R R A
AL 5 58 300 3 A A AL 1T 3t R A R AR K I TR T b M DA DG o B SR A R T BE— A IR A BT & b X T
?ﬁbﬁﬂ@ﬂﬁﬁiﬂ?ﬁﬂﬂw\w*ﬂ DRV 45 i B A AU G 4 R

KRR BTG W W R VTR A AR ML

ﬂlﬂ@ﬁ?@%: P642.22 XEFRERE: A XEHS: 1003-8035(2023)02-0011-10

Analysis on evolution process and movement mechanism of the
Luojiapo landslide in Heifangtai, Gansu Province

GUO Fuyun, ZHANG Longsheng, WANG Xin, SONG Xiaoling

(Institute of Geo-environmental Monitoring of Gansu Province, Lanzhou, Gansu 730050, China)

Abstract: At 7:50 on April 29, 2015, a large-scale landslide occurred in Heifangtai, Yongjing County, Gansu Province, with a
landslide volume of 126.88 x 10* m’, destroying 14 houses and three factories, resulting in a direct economic loss of 54.6 million
yuan. Based on a large number of geological investigations on the disaster site, combined with comprehensive investigation
means such as remote sensing, three-dimensional laser scanning and on-site video monitoring data, this paper evolution and
sliding characteristics of Luojiapo landslide in detail, and analyzes the high-speed remote mechanism of the landslide. The
results show that Luojiapo landslide has gone through five stages and five sliding forms from the timeline: loess staggered
debris flow, loess mudstone debris flow, loess debris flow, loess mudflow and loess staggered sliding. The landslide movement
mode can be divided into two types: block debris flow and loess mud flow. The high-speed and long-distance formation
mechanism of block debris flow is closely related to the “concave bed filling effect” of the previous landslide and the underlying
surface soil with high water content. The research results have positive guiding significance for further deepening the
understanding of the formation mechanism and risk control of high-speed and long-distance landslides in the Heifangtai area.
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Fig. 1 Location of Luojiapo landslide

AR S TSR R SR EE
TH TR 2t B, SR FE T« T | T A0 A 2 B
B EIE A, (H T A B = b, JOE 2 N
RN R R N R 2R, AT 3 R A HA T 2 1,
DRI 0k Byl P 4 T 5 S 5 G PR e B R

R AR, REFLAEN o A I AT 1M
AEWESE, A ST 3 SR 3 D P BE, 39 0 B i
WREM Y . W T — B BO B R A W S =B
B PR 04 A A R I B B (1 /N L 3 2 By
B, ARAE S B i 2 2R A R SRRl . O T 3k — 20



2023 4F WER S HONRDT 6 % RO AL R Sz S AL o Hr <13 -

JEIE FRTT 5 4297 RER UM K E AL, A SCHFSE T
33 Bl e A i o ) A R i A g S R AL . AR
B SR D, AR SO B A BORHERE L, 255 I
GORN AT Dy S i EORE AT, DA TR 8 X R 7
“4-29" W AR REA T T RE— BRIy, R Y
ALK >R 5 ASEBE, 3 5 AN Bei W LF X T 5 b
POUAs, X YR SRR IR HEA TR 20 AT, X Hevb B B
- U R R T LA T BRI i
WeAe FRIT BT BA SRR, X HOTRERTTEA B X
FRIT 5 M DI IO E AR, JFA BY TR 980K T AR Y
THE.

1 BRXMRE R

PR T RE BN D R, BH
95 9 BT IV 2 5 88 [ M, FG g 90 i 2% 5 il T 4
HoAREE, rPIRlER e LR . B E QYA 1710 m, 11

T
KUt #E+ 24 m

1
<

—3
#1220 m 2
R §IE1 e
=+ =
S,

I's

180°£5°
1

JeF  63m

W M VEAR 1590 m, AHXT R 22558 120 mo iR BBETR
%, LY 40025y, R AL 20° ~ 35°, I E Y
35°, G2 PR, i B, T
ZW Y YRR, I8 T £+, iR

TR XM R 2 R A A U R L e WU 2
w At U L B B R DR A S (K] 2) . H
HF0~24mb Qp B2+, B Hibe; 24~ 44 m Ny
Qp MR AL 8 1, B¢ EP i 305 44 ~ 52 m S i AR
WMIRE L, AR, S, BUE R Z)ZZ TR S
m R B A J2,  ET DU K A B 22 R N 2R
IR 0 R R LT AR, A 7ol 161°£10.5°,

MRS E BRI IR 120 43K, H U RG2S 97,
LA RRR K SCH BT S5, B T o BB B G -+ bR K )2 4
E T SKIZRMERAA EK)E, IR R T iR
FrK, R AR IR AT 55 K, R R I AR F K
HIRRIR & K I 22 2 S K L 254 .

B2 FREBEMEIEE
Fig. 2 Geological profile of Luojiapo landslide

BT A S KR T B 1968 AT A B ] 47 A5,
AIE 2D T RSN TR S WA B, 1968
AR, RORAIRZS KA T K B I — %M 5 SRR,
T EKBARME, 7E B Gl fEAE D SR K A A, AT R
2R 3.2x10° mPa. 1968 4E LUJG, A T % B X 5Kk
ERER UK PR X RS IR, AR B 5 EE R T AR K I TR,
FEBE IR R 753 ha, AFHE7K BN 6x10° ~ 8x10° m?, 2018
AEIRE] 11x10° m’ 10 HEIE T B0 A 5 X b R K A7
T, ot X KA R R & 0.3 m, KA
YR 17 ~ 24 m, 2018 A5 5K i ik 1.92x10° m?/a,

FERSRIRAE T RK s B 60 7% o MR 4 T 59 Aty W) ¢
B, YRR KA B T 3 2 R s KA R S 2 &
W E A BERAE, bR K BT R E s TR
2 TRIFESIRE RS

BRI R — KRB R AL, T A
I, WA A S D2 Oy ) L B RS L
R e, IR R+ M AERR A, B EK
BE 870 m, %% BE 125 ~ 170 m, FY 55 135 m, 4o i
10.15%10* m?, WA JEEE 6 ~ 15 m, F3JE R 12.5 m, i3

Ht



<14 - rf [ M ST R FE S IR 2R

%21

BAERFL1.27x10°m?, 33 A TR A =S AL 5 i,
fR N B, W ) S2 OB PR 5L ST B ARRAE, I
i TR BT 1R 43 201°, 165°F1 181°, 5 il o

2012-01-24

T 3 -
Rt L BRSO e B = X (K 3) .

AR AT 3 IR X Y DORTHEAR X =

B3 FHEEEEIEHSX EE

Fig.3 Comparison of landform before and after Luojiapo landslide

TR X 4 7 2 W B, IR KB K 186 m,
BE 158 m, Fo/NEE 24 m, Fe KIRFEZY 75 m, “F 3R B
24 50 m S}REEHL . PR S BE Y EE 29 620, R EA R
24~ 65m. WEHESEEES 20 m N K F I AR R Pk Y
B, VAN A —21 4 2%, (A1 0.35 ~ 1.50 m; Z< Il A P 41,
—H1h 2 %, KEERT 20 m, :E 1] 55°, 5 0.06 ~ 0.08 m;
TR 2 %, MK 15m 22 A,

DL DX AT UL Z2 YR A TR IR I B e TR A AN
BEIK, ARAF I R T AR U S iz sl . AR

HHRIX

247 150 m, TEEEZ) 80 ~ 125 m, MHIFRZ) 0.017 km?,

HERRIX 20 A TR G NI AR B — bt 1. 59
T I A RO R 3 iy 400 0 e B, S T B ) A
B EIN, TE 1w 0 Bl 942 S HERR Y, S[R3 U0 1Y B
GRHA R RIS . T T 35 1 o AR R, (R T R
B Je ST 35t M AL B A X B, (BT HLTE B RN
0, AT UL AS [ 3901 U 3l A 4 L R A B i I0E
B . MERIIX K 337 m, SE & 175 m, HERLX AL 2
0.059 km?*([& 4) .

B4 FRERHEES

Fig. 4 Panorama of Luojiapo landslide



2023 4E

WER S HONRDT 6 % RO AL R Sz S AL o Hr <15 -

3 EIRHBTEDRLE IR

MR b0 B, 2 G300 e m 2 1 1 o
L T VN S 2 VAN [ B AN W [

Ao S T 1= S 711 DO D VAN P BN U 7
TE— AT S A S 30 3 e b AR o . 1 R B A
PR, XA AT P AR L (18] 5—6)

2015 A BRI 163, 1817
B BT
s s =
1 680 gpﬂ\,lﬁ e i .
o Loso ] [ JQuf [ TT1T1 L
B 1640

1 600
1560
0
FEE/m
i emosw | St (] Akt B wen T
B 5 FRFBFRUEXE
Fig. 5 Evolution model of Luojiapo landslide
=\

T
\X =L
L Eﬂﬂ

T
-_ynm -
NC-tr ¥ 1)

0 100m

[E—)

(a) BT U

(b) B L YeA-HE s i
Bl6 FFBEARMEEREEE

Fig. 6 Accumulation form of Luojiapo landslide at different stages
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