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ABSTRACT

This study was carried out to provide the information on seasonal variations of water content under
highway asphalt pavements which influence on the dynamic behaviour and durability of pavements,
and to assess the correlation between water content and soil or meteorological factors. Total eight sites
for water content measurement which included fives sites in Kyungbu, two sites in Honam, and one
site in Youngdong Highway were selected considering the variations in geology, topology and meteo-
rology factors over all the country. Water contents under asphalt pavements were measured up to
170 cm depth every two week for total 13 months of August 1992 through September 1993 using neu-
tron moisture meter(CPN-503DR). The range of water content (6,,) at the upper soils of above 50 cm
depth was 7~12% and was not quite different regardless of sites, except for Iseo site. However, soil
water contents below 60 or 70 cm depth were significantly different between the measurement sites,
that is, the lowest water content was 5% at Kyungsan site and the highest water content was 20% at
Iseo site. For all the sites, seasonal variations in water content during the experimental period were lit-
tle, their range was within only 1 to 4%. Seasonal variations of water content in original or cutting
area, which were 4% more or less, were slightly larger than in bedding areas, which were below 2%.
Water contents under asphalt pavements had statistically significant positive correlations with silt and
clay content in soil, but there were little correlations between water content and meteorological fac-
tors such as precipitation, relative humidity, mean air temperature, and wind velocity.

Key words : asphalt pavements, water content, neutron moisture meter, bulk density, ydensity meter
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Table 1. Descriptions of eight sites for water content mea-
surement

Site Topography ~ Area Meteorological

station
Youngdong Hwy.
Jukkeum local valley bedding Wonju
Kyungbu Hwy.
Singal diluvial terrace original Suwon
Kiheung local valley  bedding Suwon
Chupoongryung local valley  cutting Chupoongryung
Bongsan local valley  bedding Chupoongryung
Kyungsan diluvial terrace bedding  Youngchun
Honam Hwy.
Nonsan alluvial plain  bedding Buyeo
[seo alluvial plain  bedding Jeonju
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Site OM. CEC Sand Silt Clay Texture L.L? PL® P1°

(%) cmol* kg! - (%) - - - (%) --

Jukkeum 0.26 5.4 70.0 22.0 8.0 SL 26.7 20.5 6.1
Singal 0.14 8.4 49.8 40.2 10.0 L 31.5 254 6.1
Kiheung 0.14 5.7 70.4 17.6 12.0 SL 26.5 223 42
Chupoongryung 0.14 32 87.3 10.7 2.0 S 244 21.7 2.7
Bongsan 0.71 10.0 70.8 22.2 7.0 SL 23.5 19.1 44
Kyungsan 1.26 83 64.8 26.2 9.0 SL 29.2 19.5 9.7
Nonsan 0.07 6.1 733 20.8 6.0 SL 39.5 316 7.9
Iseo 0.19 4.7 534 38.6 8.0 SL 41.1 34.0 7.0

a, b, and ¢ arc referenced to Liquid Limit, Plastic Limit, and Plastic Index, respectively.
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Table 4. Meteorological data of eight sites for water content measurement

Site(meteorological sta.)* ~ Mean air temp.(°C)  Relative humidity(%) Wind velocity(m sec’’)  Precipitation(mm)
Jukkeum(Wonju)
1 year 10.9 74 1.1 1392.8
30 years® 10.5 71 1.2 1287.0
Singal, Kiheung(Suwon)
1 year 11.6 73 1.6 1159.6
30 years 11.6 73 1.6 1307.0
Chupoongryung,
Bongsan(Chupoongryung)
1 year 11.4 69 2.6 1336.7
30 years 11.5 70 3.0 1149.1
Kyungsan(Youngchun)
1 year 11.5 68 1.9 1233.5
30 years 12.2 67 1.6 982.1
Nonsan(Buyeo)
1 year 115 68 0.8 1511.7
30 years 11.8 78 1.3 1310.8
Iseo(Jeonju)
1 year 12.7 71 1.3 1570.3
30 years 12.9 73 1.2 1296.2

*Mecteorological station in parcnthesis means local meteorological station adjacent to water content measurement sitc

a: Avcraged value of mean air temperature,
(August, 1992-July, 1993)

rclative  humidity, wind vclocity, and total precipitation for 1 ycar

b: Averaged value of mean air temperaturc, relative humidity, wind velocity, and total annual precipitation for 30

years (1961-1990)
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Table 5. Linear correlation coefficients between water content and meteorological factors at eight sites for water content mea-
surement

Meteorological factor
Site ]()cerrpl;h Precipitation Mean air temp. Relative humidity Wind velocity
S5day? 10day® Sday 10day Sday 10day Sday 10day
Jukkeum 20 0.14 0.07 -0.05 -0.03 0.017 0.24 -0.07 -0.27
40 0.01 0.15 -0.39 -0.40 0.03 0.10 -0.01 -0.08
80 0.11 0.25 0.14 0.15 0.34 0.20 0.12 0.20
100 0.11 0.26 0.19 0.20 0.39 0.18 0.14 0.20
120 -0.10 -0.04 0.05 0.04 0.14 -0.13 0.39 0.33
160 0.05 0.09 0.15 0.15 0.17 -0.02 0.25 0.33
Singal 20 0.19 0.06 -0.17 -0.25 0.17 0.07 -0.31 -0.20
40 0.33 0.32 0.46 0.11 0.46* 0.21 -0.20 -0.04
80 0.63** 0.84** 0.66** 0.67** 0.73** 0.69** -0.14 -0.03
100 0.49%* 0.70** 0.60** 0.65** 0.68** 0.70** -0.23 -0.14
120 0.27 0.41* 0.48* 0.53** 0.45* 0.57** -0.03 -0.05
160 0.22 0.27 0.31 0.36 0.48%* 0.45* -0.18 -0.10
Kiheung 20 0.25 0.05 0.09 0.05 0.16 0.03 -0.31 -0.20
40 0.29 0.23 0.04 0.05 0.33 0.21 -0.20 -0.04
80 0.16 0.13 0.12 0.12 0.22 0.21 -0.14 -0.03
100 0.0t 0.03 0.01 0.01 0.15 0.12 -0.23 -0.14
120 0.19 0.37 0.34 0.37 0.26 0.33 -0.03 -0.05
160 0.14 0.14 0.05 0.06 0.13 0.12 -0.18 -0.10
Chupoongryung 20 0.44** 0.49** 0.29 0.30 0.46* 0.47* -0.36 -0.43*
40 0.52** 0.64** 0.41 0.42 0.44* 0.44* -0.42* -0.48*
80 0.37 0.56** 0.62** 0.61 0.36 041* -0.45* -0.51*
100 0.24 0.35 0.54%* 0.54 0.23 0.24 -0.32 -0.40*
120 0.07 0.12 0.25 0.24 0.16 0.14 -0.13 -0.13
160 0.09 0.05 0.21 0.20 0.03 0.04 -0.09 -0.09
Bongsan 20 0.39 0.38 -0.25 -0.30 -0.28 -0.29 0.17 0.22
40 0.36 0.37 -0.02 -0.01 -0.31 -0.31 0.01 0.03
80 035 0.39 -0.06 -0.10 -0.30 -0.27 0.19 0.19
100 0.30 0.38 -0.02 -0.06 -0.15 -0.12 -0.03 -0.03
120 0.27 0.17 -0.04 -0.01 -0.31 -0.32 -0.15 -0.20
160 035 0.20 0.13 -0.10 -0.34 -0.29 -0.07 -0.08
Kyungsan 20 0.33 0.25 0.32 0.27 0.16 0.07 -0.05 -0.10
40 0.33 0.35 0.34 0.27 0.17 0.06 -0.10 -0.03
80 0.13 0.14 -0.05 -0.09 0.01 0.06 0.17 0.24
100 0.29 0.40* 0.42% 0.38 -0.10 -0.14 -0.01 -0.18
120 0.27 0.41* 0.49* 0.49* 0.01 0.02 -0.03 -0.02
160 0.09 0.25 0.12 0.08 0.08 0.03 -0.37 -0.22
Nonsan 20 0.16 0.25 0.31 0.32 0.40* 0.47* 0.30 0.23
40 0.09 0.19 0.35 0.34 0.21 0.26 0.33 0.35
80 0.06 0.08 0.33 0.29 -0.08 -0.06 0.36 0.36
100 0.05 0.09 0.48* 0.45* 0.03 0.08 0.35 0.32
120 0.05 0.03 0.34 0.32 0.0.4 0.07 0.30 0.34
160 0.15 0.08 0.21 0.19 0.05 0.09 0.34 0.39
Iseo 20 0.05 0.02 -0.01 -0.05 -0.12 -0.11 0.34 0.30
40 0.13 0.05 -0.09 -0.14 -0.17 -0.18 0.26 0.37
80 0.23 0.22 0.33 0.29 -0.12 -0.12 0.23 0.34
100 0.12 0.13 0.24 0.21 -0.06 -0.01 0.21 0.24
120 0.17 0.13 0.06 0.06 -0.09 -0.06 0.33 0.27
160 0.15 0.25 0.34 0.33 -0.32 -0.30 0.06 0.27

a: Avcraged value of cach metcorological factor for 5 days before cach water content measurement
b: Averaged value of cach meteorological factor for 10 days before cach water content measurement
*statistically significant at p = 0.05

**statistically significant at p = 0.01
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Table 6. Linear correlation coefficients between water content and soil properties or meteorological factors at the different
soil depths

Soil property or Soil depth

meteorological factor 20 ¢cm 40 cm 80 cm 100 cm 120 em 160 cm
Soil property

Clay content 0.64* 0.75%* 0.94** 0.91** 0.94** 0.93%*

Silt content 0.53 0.58* 0.82%* 0.88** 0.92%* 0.90**

Sand content -0.58*% -0.65* -0.88%* -0.91%** -0.95%* -0.92%*

Bulk density -0.46 -0.20 -0.61* -0.57* -0.63* -0.68*
Meteorological factor

Precipitation 0.57 0.39 0.66* 0.69* 0.62* 0.56

Mean air temperature 0.49 0.68* 0.66* 0.66* 0.67* 0.52

Relative humidity -0.18 0.39 0.24 0.28 0.30 0.23

Wind velocity -0.36 -0.13 -0.53 -0.65* -0.69* -0.53

*statistically significant at p = 0.05
**statistically significant at p = 0.01
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