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Elucidation of the Forest Effect on the Landslide Deterrence contemplating
the Self Organized Critical State Hypothesis of Landslide Frequency
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.- surface integral, A: slip surface, rt :@ shear strength that
corresponds to resistance force per area, D: landslide driving force per
area consists of downward component of gravity and seismic force, etc.
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i Others: without forest. B Fsa o FsL ¥ Fsfchiba
8
] ® Fsf Fsnon o Fshiro
77
E & Fst N Fsfi »  Fsthiro
» 6
w vl
z ] -
‘% 5_. Fst % Fsfkobe FsFukuoka
LI
[T
o 4j .
G Deep slides Shallow slides
o AN &
] B o 0 _
b8z 8 g o B
z 35
2 i 4
] o2 " i C
1 o ) 1
1 ﬁ "D
0 —— - & -+ T & & [ & &= & § & = & [ & ==
0 0.2 04 06 08 1 12

Slope Gradient
Fig. 2 Relation between slope gradient and antecedent Fs
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FsFukuoka: Shallow landslides in Fukuoka 2004,
2005 with forest

Fste:Tottori 2000 on the forest slope, Fsta: Tottori
2000

on the deforested slope,

Fsf : Aso volcano area 2001 with forest, Fsa: Aso
volcano area

2001 without forest.

Fsfhiro: Hiroshima 1999 with forest, Fshiro:
Hiroshima 1999

without forest,

Fsfno: Non-landslide slopes adjacent to the deep
ones from Chiba and Fukuoka with forest
vegetation,

Fsnon: without forest from various places in Japan.

Judging by the difference between line C,
B and D, A and so on, forest has certain
influence 1.e. slope reinforcement that is
estimated up to approximately

1.5 ~ 2.5 times of Fs compared with
slopes without forest.

BRSO g L =

E%mﬁffﬁklﬁﬂQ/k

LHEREY) (7 adh7) SECTER2.OEETHDLZ &%

Do TWD (APRH 2006,
LRFsDEIX, 1.5 ~2. 5f&

J

[ [5

il

. RO FEIC iéf

%Ek&éo




® FMRIEROUMR=H

4,

BAETAHBREBRIE(E) RRGELHVZEN 2/NARNOXERFEARER(R)



51aRYIRST(N)

5I13RYIERST(N)

RARFBES|5R D FERGTROAY

150 y = 26.726x°%° g 150 Y = 4.4627%% Y
100 R?=0.9279 P —— = 100 RS
* & 4
50 ———— = 50 *
' gL e
0 . n !
0 1 2 3 4 5 0 2 4 6
EDEEd(mm) BDOERED(mm)
LEEMZREMR/\ARIT BEZERLRME RREIES AR (RIEHX)
VINUIRREE AXIRRIBE
250 — 2.1661
150 R’ = 096999
=
123 :&__,yt‘/ v = 6.0965x "
0 | e - R? = (0.0929
0 2 4 6 8
RDEEd(mm)

| ¢ QT © PT— 2% (PT) — RE QD]

Mexico, NL, Sierra Madore Orienta 17X ¥ 45QT&
TVEEPTOR RAEE




5IERYIERST(N)

B3RV IHEIT (N)

150

100

50

150

100

50

y = 30.05x — 2.2279

R’ = 0.9562,
L ¢ L L
1 2 3
ROEE(mm)
HETRRy AHRM
AXIRREE

y = 4.4627x"%%

R’ = 0.8021 /
*

il

BOERED(mm)

REREERFTERE (REHX)

AFRREE

AF .

1

5IaRYIRST (N)

5IERYSEST(N)

AMIRREEQ]
INEIRD SARIRREDRERB D

a iLarge =004 - qiSmaﬂ (N)

00
y =29331x + 11.588
50 RZ=-0
L
0 1 1 1
0 0.5 1 1.5 2
ROERED(mm)
EREIEHER R LR
EREEMAXIEREE
250
200 =89- -12.
150 R*=0.8889
100 .
L 2
50 ®
0 Il Il Il Il
0 0.5 1 1.5 2 25

EDOERED(mm)

FRREHETHRBNEXZHINAERK
AR R IR RIEE



SZEEHI : 20145

() \AR2T B LRELSHUHE, (b) THE6T B LFRMAEHLE, () \KATEF
REIFSRE. (d) RHAST B LRELSHIRE, (€) /\RAT B FEHRE



520 | FEMBEZERNH (LhSH)

mAYEABUT 018D
Fs=1.630

FEN” BHBERNEG
al: (2012Eﬂ‘jﬁ*<«5€)~» e

ST s e T ) R Sl Rl e T 0l

BRICL BEBNCr RERFs (BRI LTHE)

*

A
A
W

> 7 531 0.320 KN/m? (RAR=0. 459), FS=1. 63,
201448 H 20 H O FERENIN : Fs=0. 940

ZX . Cr=0.140, FS=1.59,

=2} 5 : Cr=0.225, FS=1.61.

LHMR72 L Cr=0.00, Fs=1.55



B3 &% :FE - FBRERET —F 500 BFA

Fiz.d Referential analvsis: S0C exanple

7 — & EEBIRIEA LR B
. REBRREE DTN EE
BREE) Of&T — & & U TS0C
N X I 21T - TR,

EERIL, 3L )iz &%k
RIS ARAT 3 5 08, FHEAFR SIS
0.401 & &KUY,

RNE Y K& AR EE T AR D 22
%0 . SOCD H 0 J7 D)= AR
BELIZELRD LB S,



Qll

SRR, B CAERRMES

YD

OCHOBLEN D, FIBHAA

BIZBWTIL, FRORAEMIEBIREHDLHD LE

Abid,

E’f@é@ (X, BRI K DRt Hn AR 2N FLBEHY /N S

ik, ﬂlﬁfi@rﬁ“( 73D ]

@*ﬁﬁhﬁﬁf:ﬁiﬁ%ﬂrﬁ T N

N AMEL T & i < AR
FELS 256 (AR

[ 2011) 72 & ZRARD BRBEINHIZIE /NS WA

5%,
TN BV TITERAY -

KIFHIRBRIZEBT 2

m%@%%ﬁiﬂﬁﬁﬁﬁfﬁtk%zé

& o



\ Wy NNKF:

/m ﬁﬁ KYUSHU UNIVERSITY



