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Characteristics and causes analysis of Nandianzi landslide in Lingtai
County, Gansu Province
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Abstract: On October 3, 2021, a large landslide occurred at the loess-mudstone interface in Nandianzi, Lingtai, its successful
early warning measures preventing casualties. In order to investigate the occurrence mechanism behind the Nandianzi landslide,
a basic investigation was conducted, covering the topography, lithology, hydrogeological conditions, and human engineering
activities related to the landslide. Based on the characteristics and differences of the crack development of the landslide, the
landslide mass was divided into five blocks. The characteristics of each block were thoroughly analyzed through qualitative and
quantitative analysis. The specific sliding situation of different parts of the landslide was analyzed, and further evidence was
provided for the objective rationality of landslide classification and zoning, as well as the analysis of landslide mechanisms.
Ultimately, it is concluded that the main causes of landslide disasters are as follows: (1) Large-scale excavation and earthwork

activities at the lower and middle parts of the slope and the toe, leading to slope steepening and reduced resistance to sliding; (2)
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Formation of slope depressions, causing inadequate drainage and softening of the rock layer contact surface, thereby

diminishing slope stability; and (3) Prolonged heavy rainfall that leads to instability and causes significant loss. While the

Nandianzi landslide in Lintai county represents a successfully averted disaster, it serves as a noteworthy case study and a

cautionary example for scientifically and standardizedly approaching urban construction and rural revitalization in China. This

study holds significance value for monitoring, early warning,risk assessmen, and engineering treatment in comparable regions.

Keywords: loess landslide; sliding characteristics; cause; successful risk aversion; group measurement and mass prevention
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Fig. 1 Panoramic view of the Nandianzi landslide

VUL B e JRUR TR I K o R R X
— U WA )z, fa I EE Y RO,
VP2 BRI IT 8 1 8 e I i B 50 2 i i
U OIS B R I S R S (R T A PO P R A
177 AT R GRS REFTLAEY 0 HR AR AR i &
oA o SRR G SRR T T IRARESE; 2
[F) 53 S U 00F B b W | BRR A T R I BT e T
HIFFEs 5 (51200 R 65 MBI A1 B e B R R AT T
WFSE . PINF5 A A5V o X 5 O S O I AR R T
REWFIREPTIR R DG #7505 R G v
AR A A5 R AT T IR ARIBESE, X T BA 4
UHESEAE T B TS DL B SOR A IR Z A
ZAb, AT ST 04 B, 8 DR B A
TRAF S Fide 5

REE GBS T HSCEA RO R
FORGIA A 2% | i RFRE M 22 | T A0 85 00 R R T B

e B A A, AR HA AR . B A IR
TN A ) AL L, X6 R I T SR o ) el BB 5
TP P S RAE  m RS N | R E
Y5 FHEAT T RGN, Bas T — L 2R, gtk
LI K F R BRG TS %

1 IR RO

1.1 KHKXL

R G H LA %K E 654.4 mm, i K KR
812.2 mm(1975 4F), K 28T 7—9 A . IT4EEMK
vt R K R &, 10 201048 7 A 22—25 H, REH
IR A 189.4 mm, 7 F 23 H—KF&/K 156.1 mm, I
— iR K 314 mm, QG KGRI FE DRI E . 2013
47 H 21 H 16 WFE 22 H 6 i, &8 1041 £ K
it 100 mm, H1 &% 3 £ U T 200 mm, H A, dr B
R ERIXF] 287.8 mm, 1 h FKFFE/K 82.3 mm, M
e fH
1.2 MBS

R E A B AR 8 v AR R R, R v AR
YL B A GRAR B A A MR B e b A SO, -2
TRIRA | BTSRRI A SR YIE T RS B T
T 6 IR T e e REE A v T R, AR S AR Y 1)
FEM, H R LA, 5522 150 m, b BE T 27, P33 %
150, WX A ERMIB BN 28, S & BrRes I, A g
B, B R T o BIEBIAERE 1L T Fr b v B 600 ~
1000 m, 2 BLIGHT & 3 IX
1.3 HZATE

TR DX ) PR B A

(D FFAEGRIAL (K ) : A58 AR 2 e b 5
MAb B A, WP E R R, BEA R, mRiEK
o IBK G, JE AR A

()50 &R : O TG0 8 4 # 1 (Qps™): K H# | 1%k
PR, + S, G EUE, AU Bt 4
FVESG B 45 4% 25 JREE 10 ~ 60 m, 73 A T8 R 3P
@ L F s o 2%+ (Qps™): Rk o, bl 5], 45 H
By, — MR 10 m A4y, |z 30 T %R, @%



<22 - rf [ M TR FE 5 B IR 2E R

BB (Qh™): ¥ b R R R 1, BEY
10m, R RO0A)ZE, JRE S m A, o0 TakEm T,
1T B H X
1.4 JKSCHBJS

R T K A 5 00 R AR ECA LUK L B
Az R A AL BR AL K PR 2R, L oS DU R AN
FSALBUK LS (78) 2% X RD R B A7 FLBRIE K ; 5 4 5%
PRIX R B X B AL B K, 7R AR X
%[18]0
1.5 AKTHRFED

B S TR A 2 5 B X, il 25 4T ok EL AR Ay
WY, NS TREE Sk Z, 58 ] AU 7 P42

L S B M Y B R A 3, T AP R 7 A
AHIRZE

2 BRSNS RTREFE

2.1 WEHEEREHE

B I K AR T R R A R,
T O 4 PR (] 2), K2 342 m, 5 495 24
365 m, i % %2 530 m, T ER R Y AL 2 635 m, W KT
FL15.9x10* m?, PGB AT 2R 29 23 m, (R
27 3.65x10° m’, WA FEAR L 2w+ Bawn 4
B, FERAT sl T O R KA TR, R R A
B A il i e, = 5e(& 3). WYE
ZhimFE 1018 m, FIZE AL 935 m, /=22 83 m, -4 &
13°, W AR H 3 ~ 4 G0V B IR, FF78 I 0 1R 5 i R
ZIAJE IR 3 ~ 5 m. K 100 m (43 3, dhEBIE R
P FEE & MR RIS PR MR F .

= B2 B2): bl s B

B2 BEEFEESESREMYMLBREE
Fig. 2 Classification and zoning of the Nandianzi landslide and vector
map of terrain displacement
1R R 2—r IR K 3—I BT 4—(iB Rt
S—TATIRRLE; 6—hiskaRisE

A
1060
1040 F
1020

£ 1000 I ,

@ 980 =

M 960 F
940 |
920
900

0

1 272 113 (4 EFs 96 £17 ] 8[22] 9 [T1]10
B3 FEEFEEA-AFEHE
Fig.3 A-A’profile of Nandianzi landslide
1—HBOERRY s 2— oI £ 3—Lh 228 b 4Bt
St 6 T shif; 834k 9—Hifls 10—45IF
MRS IR GORL, B T B0 0L F T E KR
e DU i AR A 5t XAk 2 R 8 T, HOP AR 2
32 b 5P A g L SRR 22, F B i
6°, Jr B B 10°, FP AU Befiifh 30, ArZak e
FGAR, AR -2°, Fr i i HoA 100 5T HA
T G244 X e I — 717, S HEBT R IR K B, o)
WELERT, WIRHTE R, s T8, At (15 4)
T R Bl T R R T T R R BE L SR

B4 BT BIRE R
Fig. 4 Damage situation at the front edge of the landslide

B F IR AR B )5, S5 24 1Y B B ) T
YR, S22 M A A, =25 20~ 35 m, B
BEZy 65°, I AR VY [n] A&, I BEAS R OF- L, H B4R
PRI (& 5) o WEHRESHE 20 ~ 35 m JulE A 2~ 3 5%
AT A BE R 22 51 b ik 244, K 50 ~ 100 m, % 20 ~
50 cm, T4 30 ~ 100 cm, AR I 3 R HAE I Bl 22 5 |
T RE S ARSI i A5 R . AR M 43 98 100 m 1Y
LT 10 H 10 H R 5, R FRZ) 2.0x10* m’,

22 WSROI

A 18 30 00 43 % 4 HURRAE B S5, R FH Y 30 i O
RGBT L, ARG P A R T 40 A | W REIE AR L W
A1t ) 7 % SRR R R 22 5, B i A 4 R 5 AT B
(E2), FEARAERAHE R IE 1.



2023 4 JEZRHL, A5 Hl R & BRGSO shERIE KSR 4Bt 223 -

R1 BFREFEREEXR

Table 1 Characteristics and interrelationships of sliding body
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Fig. 7 Cracks and ground arch between sliders 1* and 2
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Fig. 14 Calculation model using the transfer coefficient method (piecewise sliding surface)
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Fig. 15 Horizontal displacement contour map of slopes under different working conditions
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Fig. 16 Vertical displacement contour maps of slopes under different operating conditions
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Fig. 17 Total displacement contour map of slopes under different operating conditions
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Fig. 18 Landslide condition after emergency treatment
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