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Fig. 1 The seismic wave curves in Fuxin area
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Fig. 2 Axial accumulate strain time-history curve
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Fig.3 Relation between axial accumulate strain and

vibration times under difference amplitude
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Fig.4 The seismic settlement curves under

difference seismic settlement curves
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Table 1 The experimental result and regression analysis
VA HE N =10 #lis X AH X
B L
(kPa) (kPa) (% ) (%) (%) (% )
1 20 100 0.63 0.52 0.11 17. 46
2 20 150 0.41 0.31 0.1 24.39
3 20 200 0.32 0.26 0.06 18.75
4 40 100 1.36 1.36 0 0. 00
5 40 150 0.87 0.8 0.07 8.05
6 40 200 0.76 0.64 0.12 15.79
7 60 100 2.89 2.94 -0.05 1.73
8 60 150 1. 84 1.92 -0.08 4.35
9 60 200 1.43 1.54 -0.11 7.69
10 80 100 5.92 5.91 0.01 0.17
11 80 150 4.56 4.54 0.02 0.44
12 80 200 3.67 3.65 0.02 0.54
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Fig. 6 Finite element model
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Table 2 The calculating parameter of model

MBS R EE RBEIEE STUIRTRE ORRTT EHEM

Z# (m) (kg) K(MPa) G(MPa)  c¢(kPa) ()
i+ 12 1850 18.2 6.72 0 23
AN U o 1810 6.3 1.91 6.2 11
KR+ 4 1820 19. 1 10.22 13.6 21
WETE 4 2037 82 28.76 42.7 34
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Fig. 7 The displacement vector nephogram
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Fig. 9 Relation between displacement and time
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Experimental study and numerical simulation on deformation characteristics
of coal gangue fill subgrade under seismic loads

LI Yong-jing,QIAO Peng-qing, XING Yang, YAN Xuan-peng

(Institute of Civil Engineering and Transportation, Liao Ning Technical University, Liaoning Fuxin 123000, China)

Abstract ; Based on laboratory dynamic triaxial tests, seismic characteristics of coal gangue fill subgrade under random
earthquake loading were studied. The empirical formula of coal gangue’ s seismic subsidence ratio has been
established. Numerical simulation of coal gangue subgrade in Fuxin area, Liaoning province based on FLAC3D were
presented. The results showed that the ralationship between cumulated axial strain of coal gangue and amplitude of
dynamic stress was index. The seismic settlement test showed that coal gangue sample experienced compaction,
oscillatory shear and flutter failure stage. Therefore,Coal gangue fill subgrade may be applicable. The results showed
that subgrade is safed under the earthquake loads which exceeding probability to be 10 percent in the future 50 years.
Subgrade slope would appeared sliding zone and left large residual deformation. The research results will provide
reference for the seismic design of coal gangue and has important engineering practical values.

Key words:seismic loads;coal gangue ;deformation characteristics of subgrade ; numerical simulation





