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Experimental Study on the Resistance of Tree Root System
against Occurrence of Slope Failure (1)

On the Stabilization of Slope due to the ‘Arch Action’
by a Line of Tree Root Blocks
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Fig. 1 Dimension of earth bath and the position of earth pressure sensors.
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Fig. 2 Root block model.
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Table 2 Slope angles at the moment of slope failures.
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Fig. 3 Sliding friction coefficient and cohesion of wet sand.
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Fig. 4 Shape of failured slopes (in the case having no side support).
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Fig. 5 Shape of failured slopes (in the case having side supports).
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Fig.6—1 Position of earth pressure sensors.
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Fig. 6—2 Earth pressure of both end walls of side supports.
B6—2 EEZELE

{em)

Oor O - TR 6 cm, lem MIEOBMENDD OLFE (I
on Oy » FEHE, S 3om {UBEOBLARRS D OLF

Py B SN cm IETOE L cm, #ES 13em bR H OLE
6=10, 0'13:0'11"““91’%:“qu2

[)9:5.1 0'5‘{"4.9 on

Fig. 7 Earth pressure per unit width of end wall.
B7 BAES 0 ONEEE




JUKBEER 63, 1990 79

3.3 XBCAECEITSLEEL
ATETCHERI U 72 R FEE OV, STBE L MUBE CHIIE L 7: R EZE L% b L CREES 5.

3.3.1 EEMXBEOLE (REES5)

HIETOER T, MEHOBRPIZIZEAENHRTH 722 en s, LELEBROSRER
TIEPHRSNES, ThEEET2ZL2EHME U TEAEREZT /2.
B6—1IRT LD, BEMTED 2 KRB LLLEC Y-tk >7, TEOE
fLERHEL:, 2h2PRoLEE2b L, RTIRTHECELD, B1 om, %S 13em ®
S5 HEERD LR ER 6 — 2 1R T,

TROESNIEC TOEAXBEDO LEOEL L, MEOEMOEEOAM L R KT
&, BRICETORBESH2D00, *OELOERIC OV THIZREUC LEZ TR,
TOHEICH L TR, DIEBOREEIRC LEOHENE, TRk 0 ELSOEH
DT, MEEMZS 50 LT 5,

3.3.2 ZBEeAIT CRIBEIRSLIE (5586)

BWOHBDOLBICDWT, XEBEOSH L ABEO—IR, E1 cm, T8 13 cm OB {ER
LT3 EOEIEZREL L, R wtEELERT. XBOLLFRE 9 RT Ak
TRD Iz,

B, MIBEOEA T, LOERASHETICON T L FoEMERLTWwS, ZL

—@— WHELIE
<x10:“gf> é ﬁ]ifﬁ-‘%ﬂé} @Oﬁgf >
12x13 em?, #13em?
—n L
w AT EbEs 12
Tl e PUBES L IC & B I i
s i
T
: 0

30 (°)
wo# s

Fig. 8 Earth pressure of end wall and side wall of side support (wet sand without root blocks).
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Fig. 9 Total earth presure of end wall.
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Fig. 11 Earth pressure of end wall and side wall of side support
(wet sand with root blocks).
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Summary

An additional action of tree root system called 'Arch Action’ has been proposed concerning the
resistance against occurrence of slope failure. In this action, longitudinal earth pressure is accepted
by root block which is composed of root system with surrounding soil and the pressure is propagated
sidewards to adjacent block one after another. Thus, an arch-shaped line or more lines of root blocks
are formed in the slope. At the bothendsof a line, stable ridges accept these pressures. And a line of
root blocks supports upper unstable soil layer in the slope. This action can be compared to the action
of arch dam receiving water pressure,

In this paper, model experiments were made to ascertain whether this action exists or not. In some
cases of experiments, columnar root blocks made of cement mortar were arranged as an arch-shaped
line with openings in between and no contact to the bottom of soil layer. This arrangement of root
system can be seen usually in actual forest, Moreover, side supports which are compared to stable
ridges in the real slopes were set both sides of soil layer. Slope failure occured by several stages with
changes of slope angle.

Earth pressures measured at the lower part of side supports (end wall and side wall) and the
relations between slope angle and remaining soil weight on the slope after failures were analyzed.

Consequently, as for the resistance, the followings were clarified based on the remaining soil
weights. The case having a line of root blocks without side supports was more effective than that of
having no root block. The case having side supports without root blocks was more effective than that
of having no side support. The case having a line of root blocks with side supports was the most
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effective one. i
These tendencies are reasoned by the earth pressures that sideward pushing forces caused by

shearing forces generating in longitudinal sections of soil layer are accepted by side supports
eventually and that root blocks strengthen soil layer much more against shearing forces.
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