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Research on Indoor Rate of The Earthquake Buried Personnel Based
on Human Dynamics

XIAO Dongsheng'* > and ZHONG Zufeng'
(1. School of Civil Engineering and Geomatics, Southwest Petroleum University, Chengdu 610500, China;
2. Disaster Prevention and Emergency Research Center of Geomatics and Remote Sensing Geographic Information ,
Southwest Petroleum University , Chengdu 610500, China; 3. Institute of Public Safety and Emergency,
Sichuan Normal University, Chengdu 610068, China)

Abstract: After the occurrence of destructive earthquake, the scientific and effective assessment of the buried
rate of the earthquake buried personnel, is the basis of orderly emergency rescue work. As one of the main parame-
ters of the buried rate prediction model, the indoor rate of personnel is mainly calculated based on the work and rest
zones and based on the provincial or municipal basic unit, which is difficult to reflect the difference between the in-
door rate of personnel in different cities or counties under the basic unit. In order to solve this problem, the maxi-
mum likelihood method is used to calculate the indoor rate of personnel based on the theory of human dynamics.
Then, the buried rate prediction model of the earthquake buried personnel based on Human dynamics is developed.
Finally, taking the schools affected by the M8. 0 earthquake in Wenchuan, Sichuan province as an example, the
actual evaluation of the burial rate and the model error analysis are carried out. The results show that the micro-
scopic indoor rate of personnel proposed in this paper can reflect the situation of personnel indoor situation more ac-
curately and has better applicability. And in the actual evaluation, the accuracy of the model reaches +0.13,
which indicates that the model can achieve better prediction effect and provide certain reference for the emergency
rescue work after the earthquake.

Key words: earthquake; human dynamics; buried personnel; indoor rate; error analysis
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Risk Evaluation of Landfills along Highway Based on Material
Point Method and Limit Equilibrium Method

XIAO Wei'? and TIAN Weiping'
(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University
Xi’an 710064, China; 2. School of Ciwil Engineering, Chang’ an University, Xi’ an 710064, China)

Abstract: The instability and damage of the landfill along highway will not only cause the blocking of the road
and river under it, but also seriously threaten the safety of people’ s life and property. It is necessary to evaluate
the risk of the landfill along highway rapidly, accurately and in batches. Six risk factors of the risk evaluation of
landfill are determinedbased on the remote sensing image, UAV shooting, field investigation and test of the landfill
along the highway. The multi-factor and multi-level numerical simulation of the landfill is carried out by using the
material point method to obtain the influence degree of each factor on the stability of the landfill. Then, based on
the limit equilibrium method, an evaluation method of the risk factor of the landfill is proposed. It is applied and
verified in the landfill along the Dao-Weng highway in Guizhou Province. The results show that the three ranges of
the risk evaluation coefficient of the landfillare safety interval (0, 1), unstable interval [1, 5) and extremely un-
stable interval [5, + o0 ). The evaluation results of the landfill along the Dao-Weng highway in Guizhou are in
good agreement with the actual situation, which verifies the effectiveness of the evaluation method. It provides ref-
erence for the rapid and batch evaluation of the landfill along the highway that has been built in China.

Key words: landfill; material point method; limit equilibrium method; risk evaluation



