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Experimental Study on Reinforcement Effects of
Soil Shear Strength by Nylon Net
(Substitute Materials Simulating a Root System)

- Analysis using Simple Shear Tester under Soil Suction Control -

Lee, Chang-Woo * Youn, Ho-Joong and Jeong, Yongho

Div. Forest Soil Conservation, Korea Forest Research Institute.

ABSTRACT

The reinforcement of soil shear strength by nylon net as substitute materials simulating a fine root
system was evaluated by soil strength parameters(apparent cohesion(c) and internal friction angle(tand)),
using simple shear tester which clearly depicts shear deformation and controls soil suction. And the
results of shear test by using bamboo as a substitute materials simulating a main root system and using
nylon net as a substitute materials simulating a fine root system were compared.

The reinforcement of soil strength by nylon net are expressed by apparent cohesion more than
internal friction angle. In addition the increment of apparent cohesion by nylon net reached a peak
in suction 60 cmH,O. Different from with bamboo, the possibility of the change on internal friction
angle(tan®) caused by the soil water condition was shown in shear strain 20% condition. These results
show that the mechanism of reinforcement by substitute materials simulating root system may be

different in the condition of various soil water content.
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Table 1. Results of reinforcement by root and substitute materials by direct-shear test($KIr, 1998).

. Influence of
. Reinforcement L
Place Root Type Water condition ) parameter Scientist
effect(kg/cm”)
c d

In-situ Alder, Birch Natural 0.01-0.12 (@) X Kondo(1968)
In-situ - Saturation 0.02 — — Marui(1981)
In-situ Cryptomeria Saturation 0.015 (@) X Abe(1984)
In-situ bamboo Saturation, Unsaturation 0.06-0.21 O X Yagi(1990)
Indoor Alder Saturation, Unsaturation 0.05-0.15 O O Sioya(1983)
Indoor Pine, alfalfa Saturation 0.008-0.17 (@) X Waldron(1977)
Indoor Cryptomeria Saturation 0.2-0.6 O x Abe(1991)
Indoor Nylon Dry 0.1-0.3 X O Kobashi(1987)
Indoor reed Saturation 0.05 (@) @) Gray(1983)
Indoor | Bamboo, Nylon net | Saturation, Unsaturation 0.2-0.12 O Shuin(1997)




3] 1A oktks Ha 7
B3 o]& w7tAe] WEF-SHHA
getet F gle dudeAEs 4
e AT olge EAHS 3
3l %Mﬁ (19992 AN FEEATEA|
e, AZAR AE F29
Fothe =AZ TS ol&sto] W
te R ARt EGriY] 9%

Theld-F, 2004). AP Z thu?
A EHe o ARl Fol sgstn 2
2 HAd dg Bk fsiME F2ol
Htolofel R=ufg 4Fo] Aol % JTF
7HA AES oF gt

EbA, £ ATl ol F5(2004) =i
T&o 7 AE A9 4AE =
Nylon netE ©|-&3le] AEMFF EAYER
Zavel B 93-S Hrt dEstaat &
Ak

U go
ui
o
o
o
(S}
S
(«)
K>
[
I
o

ot O e Ho rr o

|
of

>

ol
N
NI
_‘ﬂ-llﬂ
do

X

il
tlo

ox o
NN

rE
of
ol

F

b o

2 3R ol
o
N
N

]_

2
E3
U

IL A2 ¥ Wy

Ao ARS-E AGAH 7= AIAEY B
Bl 33 ATEet 28l A strain
I AGSHAE gotd
of eJall Bxslol LI E Mgy
sl 99 EAPESA dobg BT 3
T Y BT o1
AAT NP T2 2
P59 AP TR 5
= e,

’\]@/\]E‘:— Toyoura XTALE ARSI OH,

S FREDE AT
sl SAgERERE THE A

HFEA k] A }jiﬂr Nylon netE A& Al o=

7t 279 AHeEE vlwst %
AA AAgAbE Y] £33 H o h-&A1717]
3} 25, 50, 75gflem’S) 3EFE
5 9 A& HristA &
ATk FEEALS AHIA; HdH (=] 15em)dl]
~
BN

A Ho] Y= A-E suction 0 cmH,0E 9]
3t FYE 15ecm HAL0.E SEo) A suction 0
cmH,0 ~60 cmH,02] B¢ oA A3& A
stk

A= 712 10em, AlE 30cm, T2

0
9 Nylon netE é]%/‘ﬂl«] 3 é]‘% Fla i |

HU
\I
N
_‘
Ooft
ol
£
>~
>,
FO
oft
ol
38
e LT
2
:L
: li
2
2,
il
=y

Net= 5cm 7&7—1 o=z &

EdEdsy dadde nxe 93-S
=9 Adsrainol| A o-t8A 9] y= AHA H 2
e 712719 WA and) S 7 A
strain¥} G- Z 710l A —_yL } om 1 ARE
Figure 2] (a)ll WAL Aok 8914 3}

ERo o3rs EXWLE@—’F 28 A7)

Z (b)oll YeRHSITE Figure 2914 3 &
A strain®] =719} A 271k S B
‘:}. T3 JAEe Rz wet §as

Bom A strain®] 1%AAFE 224
g] s l:ﬂ-o]_ 20% 9| 0]27]7]}1] I 7&@:0] H

=]
1
28 W ) e 9e] A9
2 A% Z7heke 43S nelov), Ao
SR BEEY

)



Nylon Net(thA2A)e] EAZERZaz] det 433 A+ 79

o Fuction : 0¢-cmH,0) % | Suction: 15(-emH,0)
&, 154 1S
o o °
£ 109 o4 %100 @ .
H -
4 - *| 7 o B
bl . o Il . - &
& 50 =4 s E ) =5 e
# s | & ==k Sy
e o —— @ B e o
===
o 20 10 60, 80 0 20 10 60 80
Hormal steess - o (gem?) ormal sitess - o (effom?)
Suction | 45(.cmH,0) o | Suction; 60CemH,0)
“ B
2 150 2 150
) o] & o
100 ° @ —*1 %0 o ¥ =
i# . al & - o
e . & . o
& o & 2 o a
4 s e & = g sof el & =
s = e
& S e 9 & e o
0
0 20 I 50 50 0 20 40 0
Normal stress : o (gflcad) Hormal stress | @ (gffom?)
(@) Relation between normal stress and shear strength
a
! 5!
5 k&
=9 T g
£ j g )
g - £ 6
.
y E o o
k| § ) . &
5 i 2
& & W -
5 Fg=——o
) ] B0
Suction: ¢ (-omH,0)
12 L2
& &
g g 5
£ 10 Ero °
08 {hn 8| Al o
L] g .
g 06 g06 b 5
£ 2 -
& 04 A S04 &
o z . S
g o ﬁ - go2 O—— o
E oo Foo
0 s 10 1 v 40 60
Shear strain: 7 (%) Sustion # (-emH,0)
O rs1% A r=i% o r=10% e r=15% o r=20%

& P =0enby @ ¥=-5and @ P =-45mHd ¥ =-60cmtb )

(b} Shear strength parameter on each shear strain

Figure 2. Relation between normal stress and shear
strength on each shear strain.
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Figure 3. Comparison of reinforcement by substitute
materials simulating a root system on c, tan®.
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Figure 4. Influence of soil suction and shear strain on shear strength parameters by Nylon net.
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