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Abstract

Surface compaction significantly impacts runoff and soil erosion under rainfall since it leads to changes
of soil physical characteristics such as increase of bulk density and shear stress, change of microporosity,
and decrease of hydraulic conductivity. This study addressed surface compaction effects on runoff and soil
loss from bare and disturbed soils that are commonly distributed on construction sites. Thirty-six rainfall
simulations from three replicates of each involving rainfall intensities (68.5 mm/hr, 95.6 mm/hr) and plot
gradients (5°, 12.5°, 20°) were conducted to measure runoff and soil loss for two different soil surface
treatments (compacted surface, non-compacted surface). Compacted surface increased significantly soil bulk
density and soil strength. However, the effect of surface treatments on runoff changed with rainfall intensity
and plot gradient. Rainfall intensity and plot gradient had a positive effect on mean soil loss. In addition,
the effect of surface treatments on soil loss responded differently with rainfall intensity and plot gradient.
Compacted surfaces increased soil loss at gentle slope (5°) while they decreased soil loss at steep slope
(20°). These results indicate that there exists transitional slope range (10~15°) between gentle and steep
slope by surface compaction effects on soil loss under disturbed bare soils and simulated rainfalls.
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Fig. 5. Surface Runoff by Varying Rainfall
Intensity, Surface Treatment and Plot Gradient

Table 1. Changes in Mean Bulk Density, Shear Strength, and Initial Moisture Content by Surface Treatment

Soil physical characteristics Non-compacted surface (N=18) Compacted surface (N=18)
Bulk density (g/cm?) 1.33" 1.48°
Shear strength (kg/cm?) 0.16° 0.38
Initial moisture content (%) 18.40° 17.49°

“Means with different letters within a low are significantly different at a=0.05 by Tukey’s HSD test.
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Fig. 6. Effects of Surface Treatments on Soil Loss by Rainfall Intensity and Plot Gradient

Table 2. Differences in Mean Soil Loss for Two Surface Treatments by Rainfall Intensity and Plot Gradient

Rainfall intensity Plot gradient Soil loss (kg/m”)
(mm/hr) ©) Non-compacted surface Compacted surface
5 0.08" 0.31
68.5 125 1.71° 1.81%
20 3.06° 2.64°
5 0.28° 057"
95.6 125 2.53° 2.44°
20 4.83 3.74°

“Means with the same letters within a low are not significantly different at a=0.05 by Tukey’s HSD test.
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(a) Non-compacted (left) and compacted (right) surfaces at gentle slope(5°)

|

//

(b) Non-compacted (left) and compacted (right) surfaces at steep slope(20°)

Fig. 7. Examples of Two Different Surface Treatment Conditions after 95.6 mm/hr of Rainfall
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