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The Effect of Pinus densiflora Root System on
Stability of Damaged Slopes
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ABSTRACT : To analyze the effects of tree roots on the stability of damage slope, distributional and physical properties of five-year

Pinus densiflora roots were investigated. In the composition of roots, the proportion of main root to lateral root was 1 to 9 in

slope condition. Root tensile force was increased in accordance with increased proportion to diameter of Pinus densiflora roots.

However, tensile strength was decreased in proportion to diameter of roots. Root shear strength showed that soil containing Pinus
densiflora roots was higher than that of non-treated soils. This result shows that Pinus densiflora roots significantly stabilize the

surface-soil rather than sub-soil in damage slopes.
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Fig. 4. Shear stress measurement of Pinus densiflora in damage slopes

Table 1. Soil particle distribution by screen

Analysis of screen

No. Size Weight Amount of Rate of remain Accumulation rate ~ Accumulation rate of passage
(mm) (2) remain (g) (%) of remain (%) (%)
4 4.76 531.04 69.09 11.95 11.95 88.05
10 2.00 479.06 153.35 26.52 38.46 61.54
20 0.84 436.27 184.83 31.96 70.42 29.58
40 0.42 376.36 79.52 13.75 84.17 15.83
60 0.25 372.96 36.97 6.39 90.56 9.44
100 0.15 360.09 24.21 4.19 94.75 5.25
200 0.07 342.83 18.29 3.16 97.91 2.09
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Fig. 5. Soil particle distribution
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Table 3. Root structure of Pinus densiflora in slopes
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i i Tree (kg) Root (kg)
Sample Hight Diameter TR
(cm) (cm) lyear  over 2years  total main lateral total

1 100.2 239 0.55 0.56 1.01 0.01 0.14 0.15 6.73

2 85.3 22.7 0.40 0.33 0.73 0.01 0.09 0.10 7.30

3 139.4 38.2 1.19 1.15 2.34 0.03 0.26 0.29 8.07
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Fig. 6. Root tensile force of Pinus densiflora by mean
diameter in slopes
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Table 4. The rate of slope stabilization

Treatment Ordinary Janbu method Bishop method Average
Non- vegitation 1.128 1.121 1.143 1.131
Re-vegitation 1.351 1.344 1.373 1.356

Height(m)
Height(m)

Horizontal Distance(m) Horizontal Distance(m)

Fig. 10. The results of slope stabilization by non-vegetation Fig. 13. The result of slope stabilization by revegetation
(Ordinary) (Ordinary)

Height(m)
Height(m)

E &

o E o E
Horizontal Distance(m)

o E & o
Horizontal Distance(m)

Fig. 11. The results of slope stabilization by non-vegetation Fig. 14. The result of slope stabilization by revegetation
(Janbu method) (Janbu method)

Height(m)
Height(m)

Horizontal Distance(m) Horizontal Distance(m)

Fig. 12. The results of slope stabilization by non-vegetation Fig. 15. The result of slope stabilization by revegetation
(Bishop method) (Bishop method)
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