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ESTIMATION OF TEMPERATURE DISTRIBUTION IN ASPHALT PAVEMENT

I = S = U

By Kenji HIMENO, Takashi WATANABE and Futoshi SUGURO

Temperature distributions in asphalt pavement with depth and time were measured ev-

ery hour for a year continuously. As a result of statistical analysis, it was found that

the difference of pavement structure does not affect surface temperature significantly,

and that pavement temperature is related not only to changes in air temperature but also

to other climate parameters, including changes in solar radiation, wind velocity and

precipitation,

Temperature distribution in pavement was also estimated theoretically by a heat flow

model proposed in which the heat transfer coefficient at the pavement surface and ther-

mal diffusivity of the pavement materials were taken into account.
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Table 1 Material Properties of the Pavement.
Layer Material Properties
Surface Dense Graded (13} Standard Density 2.323 g/em?
Core Density 2.304 g/cm?
Degree of Compaction 99.2 §
Asphalt Content 5.91 3
Binder | Coarse Graded (20) | Standard Density 2.354 g/cm?
Core Density 2.307 g/em?
Degree of Compaction 98.0 %
Asphalt Content 4.96 3
Base Lime Treated Water Content in % PR Y
Base of Dry Weight
Wet Density 2.181 g/em?
Dry Density 2.003 g/em?
Lime Content 6.0 %
Mechanical Water Content in % 5.5 %
Stabilized Base of Dry Weight
(M30-0) Wet Density 2.415 g/cm?
Dry Density 2.289 g/cm’®
Sub-base | Crusher Run Water Content in % 1.3 %
(C40-0) of Dry Weight
Wet Density 2.144 g/cm’
Dry Density 2.116 g/cm?
Subgrade | Kanto Loam Water Content in % 97.0 3
of Dry Weight
Wet. Density 0.930 g/cm®
Dry Density 0.472 g/cm?
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Fig.2 Aggregate Gradation of Asphalt Mixes.

Straub 5 O FEV A UK. T, BB 1.2
mOHEFHICLHRBEL, KREREOHELHHOET
o1z,
BERKBRORNE, 2600 KIBMETZ2HNT,
198448 H19A M5 198548 A 18 HE ¢ D 1 R,
1R O & IHEE L T o 2. 22 L, B, aiiEto
HWREEIC LD T -IMARBULEALHS. kb, §#iE
ERALLMBOBEMEB LT X7 7V MREDD
WEN A TXKAIZDWTHRYT (Table1, Fig.2).

3. BEOHEGRHLUEE

(1) SEEssxmAE
HERSOE VP HEONBEEICRIZTHELEN
B, Fig.1 o EEEEOMBEER— A, Bl
ITXOEBEELHEKLUIZEZA, Fig.310RTL£H1T
BEAEENTD LN LT, D&MD, KK

OU T T T T T T T
—60 e
o LA
Q - o _
o Aug., 1984
] 2
n40] Aug., 1985 -
4]
0
W] - o
w
9
7]
201 ks
Fu)
[}
@ |
e ]
=]
+J
3
o 0of b
a
=1 g
g 1 1 s L L 1 1
0 20 40 60
Temperature at Surface [Section: A] (°C)

Fig.3 Comparison of Temperatures at Surface.
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Fig.16 Comparison of Measured and Calculated Tempera-
tures in the Pavement {Boundary Condition @ Eq.
(13), Weather : Clear).
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tures in the Pavement (Boundary Condition ! Eq.
(13) , Weather :
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Fig.18 Comparison of Measured and Calculated Tempera-
tures in the Pavement (Boundary Condition ! Eq.
(14), Weather : Clear).

Table2 Meteorological Data Used for the Analysis.

(1) Oct., 26th, 1984

Time 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
(0'clock)

Solar Rad. 0 0 0 0 0 0 9 44 99 149 184 200 196 175 134 79 27 3 0 0 ] 0 0 0
(0.01MI/m?)

wWind Vel. 0.5 1.5 1.5 0.5 0.5 1.0 1.0 0.5 0.5 1.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 1.5 1.0
(m/s)

Rainfall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0 0 0
()

Sunshine 0 0 0 0 0 0 0 0.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.2 0 0 0 0 0 [¢] 0
{hr.)

Air Temp. 12.2 1.9 11.6 10.6 10.6 9.6 9.5 9.7 12.6 18.5 21.0 22,2 22,3 21.7 20,3 18.7 17.6 16.1 14.9 15.0 15.3 15.5 15.6 16.5
(°cy

(2} Oct., 20th, 1984

Time [ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
{o'clock)

Solar Rad. 0 0 0 0 0 0 1 7 14 29 66 76 68 62 43 31 14 1 0 0 0 0 0 0

(0.01M7/m?)

Wind vel. 1.0 0.5 0.5 1.5 1.5 1.5 1.5 1.0 0.5 0.5 2.5 3.0 2.¢ 1.5 1.0 0.5 0.5 1.0 1.0 0.5 1.0 1.0 0.5 1.0
(m/s)

Rainfall 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 G 1 1 k| 1 1 1 1 1
{mm)

Sunshine o] Q [} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 o
(hr.)

Air Temp. 15.6 15.2 15.2 15.0 15.1 15.3 14.8 15.6 15.5 16.1 16.1 16.6 17.3 17.1 18.4 18.4 18.1 17.7 17.3 16.8 16.3 16.1 15.9 15.9
(°c)
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Fig.19 Comparison of Measured and Calculated Tempera-
tures in the Pavement (Boundary Condition : Eq,
(14) , Weather :
Rain),

Mostly Cloudy with Occasional
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