MMIfnENUSIUINgUAINIDRBDINBRIADWNIALAZLDEN AT

The Comparing of Heat on Concrete and Asphalt
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Abstract

This study has the objective is to compare heat between the solid surface paving material (Hardscape),
such as Asphalt Concrete and surfaces covered by vegetation (Softscape) , such as the grass block and
the grass in the laboratory and the actual location, to make a choice of materials database for the traffic

surface, parking and activities space. This study has processes in 3 steps 1) Collect the general
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information of Hardscape material and Softscape material 2) Experiment in the laboratory and actual
location 3) Describe the experimental results from laboratory and actual location, Including cost estimation
and construction time. The results of laboratory experiments during 22-26 April 2013, found that during the
day time. 6:00 to 18:00 am the heat of the solid material surface-Asphalt is more than Concrete surface at
a temperature of approximately 6.9 °C, while the softscape covered as vegetation block heat is more than
the grass cover ground about 1.2 °C. The experiments during the nightime from 18:00 to 6:00 pm, shown
that heat of the solid material surface-Asphalt is less than Concrete surface about 1.9 °C and vegetation
block heat is more than the grass cover ground about 1.4 °C and the experiments in the actual location by
doing 2 period as; 14.00 to 15.00 am and 20:00 to 21:00 am, found the consistent results by experiments
in the laboratory. The estimated construction cost shown that the construction of Asphalt is less than

Concrete surface at least 3 times and grass blog is higher than the turf grass about 6.9 times.

Keywords : Asphalt, Concrete, Hardscape, Softscape, heat
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Figure 3 the experimental box in the laboratory Figure 7 Infrared Thermometer (Thermo gun)
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Figure 10 the comparison of the surface average temperature of 4 boxes of tested materials during

April 22" to 26" 2013
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Figure 13 The lay out of the tested materials at

Concrete

Sri-Than lake parking lots

Asphalt

Figure 14 The tested materials at Sri-Than lake

parking lots

Table 1 The weather on May 4th , 2013 at 14:00 to 15:00 PM : Cloudy skies rain weather, with 28.1 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 | Point 10 | Average
Asphalt 32.8 324 32.6 33.7 32.6 32.6 323 325 323 32.2 32.6°c
Concrete 28.5 29.1 29.3 29.5 29.6 29.7 30.5 30 29.8 29.5 29.5°%
Grass block 28.9 28.8 28.8 28.9 28.6 28.9 291 28.6 28.5 29.4 28.8°c
Grass 28.1 28.1 28.2 28.2 28.2 27.9 27.8 27.8 28.3 28.4 28.1°%

th . . .
Table 2 The weather on May 4 , 2013 at 20:00 to 21:00 PM : Cloudy skies rain weather, with 28.5 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 Point 10 | Average
Asphalt 30.4 30.2 30.4 30.7 30.5 30.5 321 30.3 30.3 30.3 30.6°c
Concrete 31.2 31.2 31.1 313 313 313 311 314 311 311 31.3%
Grass block 27.7 275 27.4 27.7 27.7 27.5 27.6 27.4 27.4 27.5 27.5°c
Grass 26.3 26.2 26 26.3 25.8 25.9 25.7 25.7 26.1 26.3 26°c

th . . .
Table 3 The weather on May 5 , 2013 at 14:00 to 15:00 PM : Cloudy skies rain weather, with 36 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 Point 10 | Average
Asphalt 445 44 44.4 43.9 441 44.8 44 .4 44.8 44.8 455 45.5°c
Concrete 38.8 38.6 39 39.8 39.5 41 41.1 41 40.9 41.1 40.1°
Grass block 33.8 34 33.8 33.8 33.9 33.9 33.9 341 337 34 33.9°%
Grass 33.5 33.3 334 33.1 335 327 327 333 33.2 33 33.1°%
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Table 4 The weather on May 5th , 2013 at 20:00 to 21:00 PM : Cloudy skies rain weather, with 28 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 | Point 10 Average
Asphalt 31.7 32.2 31.7 31.6 321 31.6 32 31.9 321 32 31.9°%
Concrete 33.7 33.8 33.8 33.7 33.7 33.7 33.7 33.6 335 33.9 33.7°%
Grass block 27.4 27.4 27.2 27.3 27.3 27.4 27.3 27.2 27.2 27.5 27.3°%
Grass 244 246 245 246 247 247 247 246 246 24.8 24.6°c
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Table 5 Comparison of temperature differences on

May 4" to 5" 2013

289989, ﬁWLme%?a‘s:mmwaﬁaq Materials 14.00-15.00 am. | 20.00-21.00 am.
uaazaa Ludwu a9 Figure 13, 14 Asphalt 39.1 313
Temperature °c Concrete 34.8 32.5

35 Difference 4.3 1.2

33 | 326

a1 30.6 313 Temperature °c
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Figure 15 Comparison of surface temperature
during the daylight hours and night,
May 4", 2013 : Cloudy skies rain

weather
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Figure 16 Comparison of surface temperature
during the daylight hours and night,
May 5th, 2013 : Cloudy skies rain

weather
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Figure 17 The lay out of the tested materials at

Table 6 The weather on May, 18th , 2013 at 14:00 to 15:00 PM : clear hot weather with 37.8 °c

Mahasarakham university gate

Figure 18 The expermental and the tested

materials at Mahasarakham university

gate

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 | Point10 | Average
Asphalt 52.4 52.2 52.8 52.4 52 52.3 52.3 52.4 52.4 53.5 52.5°%
Concrete 45.6 457 45.8 45.9 45.6 457 459 45.8 45.8 45.6 45.7°c
Grass 35.2 35.1 35.2 35.1 35.5 354 35.1 35.6 35.1 35.9 35.3°%

th .
Table 7 The weather on May, 18 , 2013 at 20:00 to 21:00 PM : clear hot weather with 31.1 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 Point 10 | Average
Asphalt 35.8 354 35.7 35.6 35.6 35.4 35.6 35.6 355 35.3 35.5°%
Concrete 37.1 37 371 36.8 37.1 37 37.3 371 371 36.9 37°%
Grass 28.4 28.1 28.5 28.4 28.5 28.6 28.5 28.3 28.7 28.5 28.4°c

th .
Table 8 The weather on May, 19 , 2013 at 14:00 to 15:00 AM : clear hot weather with 38.2 °c

Materials Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Point7 | Point8 | Point9 Point 10 | Average
Asphalt 58.5 58.5 58.5 58.4 58.6 59.3 58.6 58.8 58.6 58.7 58.6°c
Concrete 47.2 47.4 47.5 471 48.3 47.7 48 48.5 48.2 47.9 47.8°c
Grass 36.1 36.7 36.1 36.4 36.2 37.2 36.2 36.6 36.6 36.5 36.4°c

th .
Table 9 The weather on May, 19, 2013 at 20:00 to 21:00 PM : clear hot weather with 30.6 °c

Materials | 90fi1 | gafi2 | 9ai3 | 9afi4 | 9ai5 | 9af6 | A7 | QA8 | 9Af9 | AT 10 | Average
Asphalt 33 333 334 334 33.2 33.3 334 33.2 33.3 33.4 33.3%
Concrete 35.1 35.1 35.3 35.1 35 354 35.6 35.2 35.2 35.3 35.2°%
Grass 26.4 26.3 26.7 26.4 26.5 26.6 26.9 26.5 26.7 26.5 26.5°c
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Figure 19 Comparison of surface temperature
during the daylight hours and night, on
May, 18" , 2013 : clear hot weather
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Figure 20 Comparison of surface temperature
during the daylight hours and night, on
May, 19th , 2013 : clear hot weather

Table 10 Comparison of temperature differences

on May 18" to 19" ,2013

Materials 14.00-15.00 am. | 20.00-21.00 am.
Asphalt 55.6 344
Concrete 46.8 36.1

Difference 8.8 1.7
Temperature °c
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Table 11 The estimation of surface materials

No. Type / Materials Price / m’ Note

1 Asphaltic Concrete
- Thickness 3 cm. 132.31
- Thickness 4 cm. 152.99
- Thickness 5 cm. 173.66

2 Concrete Not
- Thickness 15 cm. |  390.80 included
- Thickness 20 cm. | 436.16 | factorf
- Thickness 25 cm. 548.49

3 Grass block 585

4 Grass 85
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