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Failure pattern and evolution mechanism of locking section in rock
slope with three-section landslide mode
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400045, China; 2. School of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401, China)

Abstract: The geological structure and mechanical properties of locking section are the key control factors to the rock slope
with three-section landslide mode. According to the characteristics of the geological structure of three-section landslide,
physical model tests and particle flow numerical simulation method were used to study the influences of the angle of rock
bridge of locking section (the angle between the line of the end of the tensile crack to the end of the creep section and the
horizontal direction) on the failure mode and failure evolution of locking section in the rock slope with three-section landslide
mode. The failure modes of the locking section can be summarized as tensile coalescence and mixed tensile-shear coalescence.
With the increase of the angle of rock bridge of the locking section, the failure mode is changed from the tensile coalescence to
the mixed tensile-shear one. When the angle is less than 90° | the failure of slope is caused by the tensile coalescence. When
the angle is between 90° and 110° , the failure of slope is caused by the mixed tensile-shear coalescence. When the angle is
greater than 110° , the failure occurs in other areas instead of the locking section. Based on the analysis of the strain-time curve
of locking section, the tensile zone of the locking section decreases gradually with the increase of the angle of the rock bridge of
the locking section, and its stress state is changed from the whole tension to the whole compression.
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Fig. 1 Conceptual geologic model for three-section landslide

WA TSR AT, o A7 B ) A v 2L
e BB, Rl SR A AR AR
AT “ =Bl WA B 5B S AR BRI
ZEENIMEEN)ZIEE, FERARBALRR Y,
HUE RS 5T 79 o ARSI I T S [ T £
RRHRLE, BT 1A R =B E AT R, AT T
EIf 2 AF T EE RN ) - AR R AR SR EERFEAN
AFFEAHFES . Yang ST T TR XL BARCIR R 5 A
S R A IR IR, KA [ 2B P R A
(K0 72 R AT TR T o 367 5 0 I 48 = 4 B
HIEAT TR, R R E R B R s AL
17 75,

ML BB AR B, B K 5 ] B Y
EYORE Iy 53 “ =B, “#isga07, B A,
2tk 22 2 B ] B AN R AR B T B2, 20 i ek 1
5 B B AT IRAS BARAER . BT LIRS
LB G, $RH T “omEAR” B B S
BB, JRERES T RMBUE R (AR SaE SR B & 5 Aok
P 425 S A SR B BOC BB I 7 V25 5 B I 3
Hh T S LRI BRI R AL R AR SR e AT
THF5U . Eberhardt Z"AT Guglielmi 251 21R] )
CWFS AR5 0] KL o 120 S0 ] B PR AR e e
AT BT T B B AR AR PR A L BRVEHE S T 44
It TR I AR S ARk ] B KR F g (O )
RN, FESL T BTYIRIARC I BE A AR 2 1 R L
TR AR, RIUTESRTIT T 222 W72 2 B I Bt i
TR I8 55 2 R 3 Xl o3 R, e ik 1 0 S
45 b 7 R 0 S M R T AR P R SR,

eSS [ B 3, B BUA R (A

[1]

TFEERH A R RSB LR e oy E 2,
ASCHE SR ARSI 7T 1 “ =B g3
TR RRAIE R AR T SRR o 20k 1y >R FH — 4R ks v £
B 5 =1 (PEC™, particle flow code in two
dimensions), fEPRFFES B B 7 M K FE AT Sl 4544
K SRR T, BRARGIHE T A RSB
[ B e (RIS ok 4B S AT 22 240 (IR B
[ EE L 5 ACE A R A, i 2 (@) Bk,
AL A S SR R R A B A RS 1 “ =
Bea” T 3 ] B A R A LA B 9

1 EREGA LS
1.1 RIERR R &

TR “ =B IR A I MR S H AT
TR O E R e 28 B i 1 2 R ke i
() KRR, (E3IR & 1T KT SR U S M ) 25 1
T @3AR AR DL IRAE SR 32, (H AT A
ZATE AN IE IR o A SRR X B — b 5 45 44 )
RHHAE N U ORI 784 ] B 1 B R i

R AR A o B 2K D 42.5 %
TREERR R KUE : FRRCH BRI AR B L 2200 ¢
300 : 400 : 250, IRAFVIEEREAL LI 2 (a), P 380
mm, APEGE 150 mm, JETE 420 mm, JEIRIEE =
80 mm, FLA!EE A 150 mm. FEH b 5 2k 2R I
FIORFEAAR, AT R 2B 0K B R AR EF AN,
I MO S R BRI T A B RS, R A A L
TREE MK A e, R E K UTSHLE 1
2. Horb 7R B ) A i R R B SR A, 4
NEFEN 2 mm (O#EHR, PRI, b e
BRK TR, e PR BT S0 T A A L PN T A
A B AR AME, HRFEY 30d.

=1 AEGHEGRE

Table 1 Arrangement of cracks in test samples
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Fig. 2 Sizes and loading of test model
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Fig. 3 Loading strain curves of test model
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Fig. 5 Calibration of meso-mechanical parameters
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Table 2 Meso-mechanical parameters of linear parallel bond
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