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Abstract: A solution of face collapse failure under earthquakes is obtained in the realm of plasticity theory with the help of the
calculus of variations. A simplicity face collapse failure model is introduced. Based on the Hoek—Brown failure criterion and
the upper bound theorem, an exact function of face failure curves under earthquakes is presented. The extreme collapse curves
derived by the Euler-Lagrange equation are solved in a nonlinear PDF. And then the exact extreme curves of face collapse
failure are got when B=0.5. It is shown that the most remote distances (z,,. ) are consistent with the numerical results, but the
area of collapse zone is too large. Also, a sensitivity analysis to some direction angles ( 5 ) of the face detachment and several
face pressures (o ) is presented. The resulting expressions are so simple and rational to show the characteristics of face
collapse failure, and can be used to make comparisons of the empirical and numerical analyses.
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Fig. 2 Example of face failure
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Table 3 Disturbed longitudinal distances under different values of

GT
o= o=
=0 kP T T
g T Y 3kPa skpa @ /%  @,/%
Zm/Mm Zma/M Zm3/m
T-1 3.059 2679 1960 298 359
T-2 5711 4133 2400 276  -57.9
e o =220 100% , @, =222 Znx100% , Hhifis
Zm Zm
LR
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Fig. 13 T-2 face failure curves in o, =8 kPaand =33°
=4 AE kb TEZHMNERKIES

Table 4 Disturbed longitudinal distances under different values

of kh
Gy ki, =0.1 Ky =0.2 ky =0.4 o, 1% o, 1%
Z/m Zma/M Zm3/m
T-2 1.837 3.062 5.350 66.7 191.2
0 _ Zm3 _ Zm 0, =
H: 0 =22"2%x100% , ©,= x100% , Hrpfi's
Zm Zm
ES TN U
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Fig. 14 Horizontal seismic acceleration
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Table 5 Physico-mechanical parameters of numerical model for

the tunnel in clay

JGF MEHE T ESa
C D p c 1) Or
/m /m /(kg'm ) /kPa  /(°) /kPa
15 8 1800 100 25 0

R6 FIREESEMBERMENFSH
Table 6 Physico-mechanical parameters of calculated tunnel model

N MEHEE SRl

¢ D P of

O Ot
., A B ks
/m  /m /(kgm”) /kPa  /kPa /kPa

15 8 1800 0.74 0.5 120 0.5 0.32 0

FERRREIER ML e N G =S P THER N
NN 0.32g, HORIEHE REUE X, bz
R B KR R AL =0.32, k=0,
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Table 7 Expressions of face failure curve under earthquakes by
proposed method
R P IR i 23k 5
20(y) = -0.8246+0.9702y +/15.74- 1.6y

B =50°
Z9(y) =—-0.8246+0.9702y —/15.74— 1.6y
() =-3.2542+1.7441y +2.1746 -
J12.5311-2.4004 y
B =25°

Z(y)=-3.2542+1.7441y - 2.1746 -

J12.5311-2.4004y

PEMAG

(Ava: 75%)
+3.456e-02
+3.210e-02
+2.964e-02
+2.717e-02
+2.471e-02
+2.224e-02
+1.978e-02
+1.732e-02
+1.485e-02
+1.239e-02
+9.927e-03
+7.464e-03
+5.000e-03
+0.000e+00

15 13 s MEFHEMXRETEE
Fig. 15 Profile of plastic zone when =13 s

U, Magnitude
+1.646e-01
+1.536e-01
+1.426e-01
+1.316e-01
+1.206e-01
+1.096e-01
+9.859%e-02
+8.759e-02
+7.658e-02
+6.557e-02
+5.456e-02
+4.355e-02
+3.255e-02

16 =13 s HETFHUBESE
Fig. 16 Contours of face settlement when =13 s
B 17 3ozt p=50° F1 B =25° W (¥ek £ &
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fi K& 33.0%, 1M HEZ W XAk .

17 EFHERITRE ML

Fig. 17 Profile of face failure curves

18 =13 s HETFHUBRER
Fig. 18 Vectors of face settlement when /=13 s
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Table 8 Disturbed longitudinal distances z,,x (m)
. AR5
AT =
B =50 p =25
6.864 9.132 7.478
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1* bulletin for the 7th international conference on unsaturated soils (call for abstracts)

The 7th international conference on unsaturated soils (3rd —
5th August 2018) is organised by the Hong Kong University of
Science and Technology and supported by: TC106 Unsaturated
Soils of ISSMGE; Hong Kong Geotechnical Society; Geotechnical
Division of Hong Kong Institution of Engineers; Geotechnical
Engineering Office; City University of Hong Kong; Hong Kong
Polytechnic University; The University of Hong Kong; Chinese
Institution of Soil Mechanics and Geotechnical Engineering; Hong
Kong Tourism Board.

Introduction

Following the success of the last conference held in Sydney,
Australia in 2014, the HKUST is pleased to invite you to attend
the 7th International Conference on Unsaturated Soils (UNSAT2018)
in August 2018. This conference will cover a broad range of themes
and provide an excellent opportunity for worldwide academics,
engineers, scientists, government officials and planners to present
and exchange the latest developments in the research and application
of unsaturated soil mechanics. The 2nd Blight Lecture will be
delivered by Professor Delwyn Fredlund at UNSAT2018.

Call for abstracts

UNSAT2018 is now calling for Abstracts. The broad nature
of UNSAT2018 presents a multitude of opportunities for authors
to present papers within the themes set out on the right.

A template of an abstract can be downloaded from
unsat2018.org. Abstracts should be deposited to the online
submission system uploaded.

Abstract submission deadline: 1st November 2016.
Notification of acceptance: 2nd January 2017.

Conference themes

Fundamental soil behaviour; New equipment and testing
methods; Modelling; Geotechnical engineering problems; Energy
and environmental issues.

Contact us

Dr Anthony Leung (Technical Secretary) Tel: (44) 01382
84390; Fax: (44) 01382 84389. Ms Shirley Tse (Administrative
Secretary) Tel: (852) 2358-0216; Fax: (852) 2243-0040. E-mail:

unsat2018@ust.hk.



