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Numerical simulation of the impact of shallow seam goaf
on highway safety

SUN Qi',ZHANG Xiangdong', DU Dongning' , WEI Xing’ ,MU Qianwen’
(1. College of Civil & Transportation Engineering, Liaoning Technical University, Fuxin,Liaoning 123000, China;
2. Chemical Geological Exploration Institute of Liaoning Province, Jinzhou ,Liaoning 121000, China )

Abstract; Numerical simulation analysis of the highway traffic safety of shallow goaf for a new highway across
the Tnner Mongolia mining area in shallow goaf proceeded using FLAC™ | and acquired the highway subgrade
settlement law of the influence of the shallow goaf on it, and further analysis of the traffic load, the
groundwater and goaf burial depth on the highway roadbed stability. The study showed that the goaf movements
has not ended, and has a larger impact on the highway roadbed stability, surface appears obvious uneven
subsidence and lateral, longitudinal cracks, it should be grouted and reinforceed; compared to deeply buried
goaf, shallow goaf has its own characteristics, its surface uneven settlement is becoming increasingly clear that
traffic loads has greater impact, groundwater will increase subgrade settlement. It must take measures of the
grouting reinforcement.
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Table 1 Physical and mechanical parameters

HZ OB GFUER EE v/ NEEE FES HiRsR

Z M K/GPa G/GPa kN.m =3 f1 ¢/(°) ¢/MPa  J#/MPa JEBE/m
0.14 0.09 18.9 16 0.23 0.002 3.2
Pigss 12.77 6.56 23.2 27 1.17 1.11 25.6
W 12.59 7.55 28.9 30 1.26 1.23 34.3
Jeg= 1.44 0.95 20.3 20 1.03 1.06 2.1
W 13.10 7.48 28.2 31 1.23 1.22 18.9
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Fig.1 Geometric model
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Table 2 Physical and mechanical parameters of caving zone

AR TR EE -y, NEE MR R

#4®  K/GPa G/GPa (kN-m~*) ¢/(°) ¢/MPa J#/MPa
B V& 0.05 0.20 19.2 17 0.28 0.05
A2 B0 AR ER A D-P i AR N H SRk 5k
f=al,+ /], -k =0 (1)
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Fig.2 Settlements curve along strike direction on

the main section
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Fig.3 Horizontal movements curve along strike direction

on the main section
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Fig.4 Settlements curve along inclination direction

on the main section
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Fig.5 Horizontal movements curve along inclination

direction on the main section
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Fig.6 Comparison of settlements curve along strike direction

on the main section considering of the traffic load
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Fig.7 Comparison of settlements curve along strike direction

on the main section considering of the underwater
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Fig.8 Comparison of settlements curve along strike direction

on the main section of different mining depth
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