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Stability criterion and influencing zone of loess collapse with toppling style

YE Wan-jun, DONG Xi-hao, YANG Geng-she, LI Xiao

(College of Architecture and Civil Engineering, Xi'an University of Science & Technology, Xi'an 710054, China)

Abstract: Loess collapse with toppling style is one of the common disasters in loess area. Based on its forming feature, the solutions
of upper and lower bound for vertical fracture of the loess collapse are derived in light of the critical state of both static equilibrium
and plastic flow. The underside attitude of the collapse is calculated by the Mohr-Coulomb criterion. Thereby the geometric
characteristics of the collapse can be determined; then the stability criterion is established based on the balance of force and torque;
and the stability evaluation of loess collapse with toppling style is realized. The kinematics equation for loess collapse with topping is
built by its toppling deformation conditions. By solving the equation, the trajectory of the loess collapse with toppling style is
reconstructed; and the range of the disaster can be detected. The research results reveal the forming mechanism of loess collapse with
toppling style, so as to provide a theoretical basis for its governance approaches and its identification with the safe zone of
construction project.

Key words: loess collapse; toppling style; stability criterion; influencing zone

D LR R A AT B il AR

1w =
= SRS 2 b T A . R BB K

BT R A U L — R K . 1985~
1994 FAERGE, Bk a4 92 4b
Hebise, 275 NPETD, 40 RN, 227 4L
BN, 2001~2005 4E], TE 2T HE K
FIE IE X 73 ABETT, 10 AP, ARk,
B M X B KT R AR AR A B Te, L B
BN RBEARE AT W = (1) %4 B iR E b 3 i

Wk H . 2013-03-31

KB G2 s PRSI D7 TS Lt SRR UK,
MATRAAR B L BT SIBEPER B, DAXH B BRI TR
JRHLRIAN 2% 2R S5 (K A PEREA T 0E TN sl B
G DT o R EE P 5 W (B AR b b/ N
SO T AT TR TR SR T )
S B A T B AR E M T LA A
T T 5 A AR PR AR DG e R

HETH: ERAREEIESTH (No.41172262); BEFGAEFERGF AT : (No.KIXX-37); HH ## h40 ANA SRR H (No.NCET-12-1044)
BAEERA: T, B, 1976 4F4E, Bd%. FENFLS TR, 0 TR R 05 9 FE )5 6 55 5 T I WF T AE . E-mail:yewanjun2004@126.com



B2

WFJ3 45 U B SR ARUE MR S S M R T 243

JF RN T AN iAo eI Sk, 32
T SRS T S ke, TR R
JHSEEAT TR E S IS AR 25 AEOW ) A
FE R, WEICT BCRARL S A L G HK
TREBEZ MR, TR RO
Rl S5 EPAN D B AR TR R I A ST LR
AR TR I P W BB 87 N S S =S i e B
SRy IAD IR D E= S G = Vi PSR b RS D[]S
SARIIAD'® N 17N SN A U PR S SRS N
JITHL, T RT3 i R RS P S L A
3 TR A TR RN o B 2 9 B3 2 - B i
Ptz i —Rp,  H G T A AR e My
BT R BUE RV =Y, B — Ll s i
H T A S A P AT, (X e B R A
2% B SR BB AR A T WT IS R 2, AR
JEE LARMISEMIRAE, R R AR B IR 2R v
W), SRR ELE 2~ AR 8 380 T D%
ko

AN SRR T 8 284 B3 R T FRF AL, 230 el )
A A A RS S SR i SRS A 21 (3
T Bl FLARBC RE A by R BRI, AR EERE
AEN, 3 20 45 AR T R o iy DA_E 45 SR A 13
TSR UTRAIE s PR IR PT . Dok
ZAF, NSRRI PR, SR
T 20 5 i B AR MEVEA o W A A AR AR T
M ft, N7 TR B R R e sh R, i
SRAR, TRV B 4 B A IS RAE B,
B FESE M Rl o W FTAE AR 7 T U] 2R 3 1A 11
TR, DA s A0 2R 5 g B i T 12 S f
BT H (22 AR e R AL RS AR

2[RI A B LR ) 2 o

2.1 RN R A R B FE R AR

L THZE S, SRR BT, EE
JE AR PRI, S FRAIR, AR Se B R,
TRGEZERAG . s EEARN, LA
REFHL, IS ECT 2 R HTH B B, B2 2
AR A N = AN A AR T o Wi S 98 vk
WG, MBI SIYRE, ot IR SR A
(B, ANTAIEIBEIN A 7 DI 7 A~ A T 33 T PR 5K o
R T RMARELY R, EREN . S ARk
HAFRE, FEERPRFEMIT, R, IRk
ER R R, — B RIS RRIE A 1k 2434
LK RIARAE. KALBRIIH R KRRE AN HEH, TTE
JEARE IR0, I I A i (B B

EWARVS S W WYALTE SN A VA OIS WL S
B3 R IR TP A, AT it
(EIREYER= R
2.2 IR A SR A A ST

JU 3 R AE B R 2 i RT R AR S A A SRR B 4
PF T BOREFIEE A, 20 35 AR I i 2 A B el T
AR SRR K LA RS 1A, I B4 A2 ML B VF
RN, R b EEN T oy
N SR oy SRR I ¢, WIS @
SR EL S s R R S Ao (BCBESE A
BICHEEA v -

JURSIE X GhRoIE

Weg = %7h2vctan(45° + %) sin(45° — %) (D

TRV 1) N BEFGIECR A -
h

D =( tvcosp —ovsingp) ———— (2)
sin(45° + %)

W BEIR-PECHEN, r=c+otang , TAAHE
A DA T ) M RERERCR, [

1 yh*vetan(45° + ﬂ) sin(45°— 2) = VoS
2 2 sin(45°+ ?)
2
(3
M A5 TR 1A 1 5 o R A PR -
h=2 tan(aso+ 2 (4
4 2

BB R AW AL D VERT N 37, de KM
iAo, wANTENIIA oy, WAART ) V7

o, =0, tan’(45° +%) + 2ctan(45° +%) (5

KNS H:
o, =yh (6)
W IHZEEE, o, =0, Kk yh = 2c tan(45° +
%,ﬁimwﬁiﬁﬁﬁ%,Mﬁﬁﬁ@@wmﬁ

R BEI T PR
h=2 tan(as0+ 2) 7
4 2

BT R e Etan(45°+%)§ h§£tan'
4 4

my+§mﬁ%@ﬁawmm%MﬁT%W%ﬁ
JEHIN

2 S A TS — 25 R, A ) I 3 T P
BTN, kb BB b R A A A
He RIS W IR TS o PEBE S (0 R R,



244 Fer +

b 2013 4

PRI I e S e o R TP 4 DA R YN N
AR M, Ak iR e, fi
RS KA A W S (R IR T . 55 25 AR TR
IR IZ R N AT AN K2 i 25

Prali EALAH EL BT T TR S A ) Wi 5 1 4 2
I, B AR Z AT i A AR i AR T, A
VR R R AL i . B 1 A 2 g B
PR .

(a) 1 Bm e JFTAs Y (b) JHIEARL 1 BB

(c) JHISRAERLL 2 BB

(d) JH B 3 BB (e) HIERMEILL 4 BB

B IR IR B
Fig]l The formation process of the loess collapse with toppling style
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Fig.2 Force diagram of loess collapse with toppling style
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the loess collapse with toppling style
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