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Fig. 2 Mechanics analysis of the root system under F'g
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Tablke 1 Potential of buttering of a single tree trunk
C1 (@) C3 C4 C5 Cc6 7 8 c9 C10 Cl1 C12 C13 Cl14
(H/ m) 0.42 0.34 0.40 0.34 0.29 0.45 0.47 0.27 0.31 0.35 0.38 0.36 0.42 0.32 0.37
(D /m) 0.35 0.22 0.29 0.20 0.14 0.31 0.34 0.12 0.15 0.16 0.18 0.16 0.34 0.18 0.22
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Table 2 Influence of lateral supporting of tree trunk on slope stability
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LATERAL SUPPORTING OF TREES AND ITS
SLOPE-STABLILZING SIGNIFICANCE

ZHOU Yue', LUO Hua-song’ XU Qiang®s CHEN Xiao-ping'
(1. Yunnan Institute of Geography, Kunming 650223, PR China;
2 Geography Department, Yunnan Normal University, Kunming 650223, PR China)

Abstract; Lateral supporting of trees refers to the mechanic effect of trees on supporting and
stabilizing shallow soil on problem slopes, through anchoring trunks which have certain
strength into deeper and more stable soil layer by roots. It stops sliding soil and forces it piling
up on the up-slope side of the trunks, hence curtailing soil moverment and stabilizing slopes.
Ths presupposition of lateral supporting of trees is a firm anchorage into deeper soil layer by
its root system. Based on the mechanical processes, lateral supporting could be divided into
tw o sub-effects: buttressing and arching. Buttressing is a lateral restraint against shallow slope
movement, provided by firmly anchored, rigid tree trunks. When taproot and sinker roots of

many, tree species penetrate into the deeper, soil lavers, they not only anchor them against



312 18

dow n-hill movement of the upper protions of the soil. Where trees are sufficiently close to-
gether, the soil between the non-buttressed parts of the slope may gain strength by ¢ arch-
ing’ . By this, it is meant that the shallow soil labyer may yield and arch betw een trees w hen
soil attempts to move through and around a row of trees anchored in an unyielding layer. The
magnitude of the lateral supporting is detemined by the diameters and strength of tree trunks
and roots. the inclination of the yielding portion of soil profile, the spacing and shear strength
properties of soil.

The Yunnan pine trees closely spaced in the research areas are believed to perform but-
tressing and arching functions. It can often be observed that some trees restrain the down-
wards moving soil on steep slopes, leaving a difference in soil surface height between up-slope
and down-dlope sides immediately near the trunks. This paper takes a pine forest in central
Yunnan as an example to conduct a preliminary and quantitative exploration into the mechan-
ical effect mentioned. As shown by the results, the roots can provide an anchoring force of
0.69 kN. The lateral supporting force of a single tree may reach to 0. 42 kN at its highest lev-
el and 0. 17 kN at its average value. When the trees’ space is within 1.4m, the arching force
may reach to 0.38 kN.With inference by the lateral supporting effect, the safe factor (F) of
the shallow and engineered soil piled on the slope studied has been raised from 0.54 to 1.09,
and the shallow waste soil has been stabilized to a certain extent. If under some special cir-
cumstances the highest anchoring force is fully mobilized to supporting the sliding soil; the
safe factor may reach up to 2.82. This study is the first of this kind on the lateral supporting
in China. It indicates the results of the lateral supporting of the Yunnan pine, and shows a

preliminary potential of the this effect.
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