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Semi-analytical Method for Solving Transient Thermal Field of Pavement Structure

MEI Fuliang LI Guiling
( Institute of Mechanics Jiaxing University Jiaxing Zhejiang 314001 China)

Abstract: The transient thermal field of pavement structure was solved and a semi-analytical method which
is analytical in spatial domain and finite difference discrete in time domain was put forward. First a
mathematical model of transient heat transfer for pavement structure which can take air temperature solar
radiation and ground reflecting radiation into account was established based on the principle of heat transfer
the layer characteristic and the heat transfer characteristics of the pavement structure. Second the state
equations expressed with interface state variables ( temperature and heat flux density) were deduced according
to time finite difference discrete. At last the hourly progressive formula of transient thermal field of pavement
structure and corresponding computational software were provided based on the theory of matrix analysis and
MATLABS. 2 platform respectively. The transient thermal field of a typical pavement structure in summer and
winter was calculated to obtain its time-spatial distributions and were compared with those calculated by
ANSYS10. 0. The results show that (1) the temperature change is remarkable with time and depth in the
upper part of the pavement structure and it is much more outstanding particularly when solar radiation is
strongest while it becomes weaker with the increase of depth; (2) as there is an uneven thermal field in the
pavement structure along its depth direction at any time the thermal stress may induce cracks it should be
noted in the design procedure of pavement structures.
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Fig.1 Schematic diagram of vertical section of

a pavement structure
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