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Numerical analysis of inner temperature field of reinforced-soil

retaining wall under extreme temperature fluctuation
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Abstract: To investigate the changing regularity of the temperature field of a geogrid-reinforced soil (GRS)
retaining wall under extreme temperature fluctuation, this study focused on a GRS retaining wall in a Urumqi
engineering practice. Finite element models were constructed and employed to analyze the inner temperature dis-
tribution characteristics of the GRS retaining wall, taking into account the influence of solar radiation. The find-
ings indicate a strong correlation between the inner temperature field of the GRS retaining wall and variations in
environmental temperature, with the isotherm closely resembling a hyperbolic shape. Specifically, the field

within approximately 3.0~4.0 m behind the facing panels and about 2.0 m below the top surface of the GRS
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retaining wall can be classified as a temperature-sensitive region. Furthermore, the width of this temperature-
sensitive region expands in proportion to the thermophysical parameters. The utilization of filling materials pos-
sessing enhanced thermophysical properties can effectively alleviate the average temperature gradient; however,
the magnitude of the average temperature gradient predominantly depends on the rate of fluctuation in the exter-
nal temperature. The maximum depths of frost show an increase with the saturation of filling materials, with the
most significant increment observed during the transition from a saturation level of 0 to 0.2.

Keywords: GRS retaining wall; temperature field characteristics; filler material thermal properties; extreme

temperature fluctuation; finite element simulation
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Fig. 1 GRS retaining wall test model and finite

element model
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Table 1 Thermal and mechanical parameters of materials in finite element model

M #Eo/(g/em®) SPERUR E/MPa ks p BiRJ1c/kPa WEEHER o/ () FRREA/(W/(m-C))

A C/(kI/(kg-C))

okl 1.89 25 0.3 12

i 2.50 10 000 0.2
i+ 0.35

22 1.82(#%+) 1.72(%+)
1. 63(fh+) 2. 14(fk+)
0.62 0.92
0.50 2.30
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Fig.2 Measured values compared with numerical

simulation values
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Fig.3 Relationship between thermal conductivity and
saturation of coarse-grained soil under frozen and

thawed states
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Table 2 Numerical simulation thermal parameter value

ranges of filling materials for GRS retaining walls

FHAEEA/(W/(m-C))

e C/(k1/(kg-"C))

o]
S ISP /M SN Fe/MiE

Ht omt wmt @t %t mit b sk
0.0 0.81 0.81 0.11 0.11 1.15 1.15 0.55 0.55
0.2 2.47 2.40 0.43 0.30 1.29 1.36 0.59 0.66
0.4 3.30 3.18 0.62 0.47 1.46 1.60 0.66 0.80
0.6 3.8 3.51 0.80 0.60 1.62 1.83 0.73 0.9%4
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Fig.5 Cross-section of a GRS retaining wall in Urumqi
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Fig. 6 Numerical simulation model
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Fig. 3 Thermal and mechanical parameters of materials in the numerical simulation model
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Fig. 10 Temperature distribution curves at different cross-sections inside the GRS retaining wall
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