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Influence of surface evenness level on fatigue failure of
asphalt pavement

HU Peng', CHI Lianyang'* , WANG Kun', DU Hailun®, GUAN Qingyong’

1. School of Transportation and Civil Engineering ,Shandong Jiaotong University , Jinan 250357 , China
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Abstract ;In order to analyze the influence of dynamic load caused by surface evenness on asphalt pavement, a
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five-degree-of-freedom vehicle elastic vibration model is established to calculate the dynamic load coefficient of
vehicles at different driving speeds. The pavement structure model is established. The viscoelastic characteristics
of the material is characterized with the dynamic elastic modulus. Dynamic load is taken as the input variable.
The dynamic response of the specific asphalt pavement structure is analyzed through examples, and the fatigue
cracking times are calculated. The fatigue life ratio is calculated based on the fatigue life under static load. The
results show that; The dynamic elastic modulus of asphalt concrete AC-13 decreases with the increase of
atmospheric temperature and increases with the increase of loading frequency; Loading frequency has little
influence on dynamic elastic modulus of cement stabilized macadam and lime stabilized soil is; The greater the
strain of cement stabilized macadam and lime stabilized soil is, the smaller the dynamic elastic modulus is. The
dynamic load caused by atmospheric temperature and surface evenness has a great influence on the fatigue
cracking life of pavement. When the international roughness index is not greater than 3.4 m/km, the fatigue
failure of pavement under dynamic load is less than that under static load; When the international roughness
index is greater than 3.4 m/km, the fatigue failure of pavement under dynamic load is greater than that under
static load.
Keywords : asphalt pavement ;surface evenness;dynamic load ; pavement response ; fatigue life
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Analysis and GSPN model of train fire emergency response
in FAO system

LI Yanyan', ZHANG Xiaofa’
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Abstract : In order to avoid the loss of people’s lives and property due to improper disposal in case of sudden fire
on unattended subway trains in the fully automatic operation ( FAO) state, and to improve the emergency
disposal efficiency and emergency management level of train fire under FAO system, the emergency disposal
process of subway train section fire under FAO system is analyzed. A GSPN model and its isomorphic Markov
chain( MC ) for fire emergency response of unattended trains in FAO system are established based on
Generalized Stochastic Petri net( GSPN). Combined with the operation process of subway train fire emergency
drill, the system performance of the emergency treatment process model is analyzed by the empirical simulation,
and the key link and the disposal time is determined. The results show that: during the rescue operation stage,
the actions of rescue personnel, the arrival of passengers to the safe carriage, the arrival of trains, the
completion of station disposal and the completion of rescue operations are easy to cause information congestion ;
The transition utilization rate of station disposal, station rescue and accident train offline is relatively high,
which is the focus of emergency disposal process optimization ; The relationship between the balance state of the
system and the emergency response efficiency is simulated by changing the transition implementation rate of key
links, the optimal transition implementation rate of key links and the total time of emergency response are
determined.
Keywords : FAO system ;train fire; emergency disposal; GSPN; MC
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