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ABSTRACT

In this study, pullout tests were carried out to evaluate pullout characteristics of waste fishing net (WFN), which added
into bottom ash for recycling both bottom ash and WEFN. Three different mesh size of WEN (WFN20:20 mm X 20 mm,
WEFN30:30 mm X 30 mm, WEFN40:40 mm X 40 mm) and geogrid were added as a reinforcement. Pullout characteristics
of waste fishing net were compared with those of the geogrid. Pullout test results showed that pullout strength and stiffness
of WENZ20 are a little less than those of geogrid. However, the pullout friction angle of WEN20 is similar to that of geogrid
due to bearing resistance induced from transverse rib because thickness of WFN20 is greater than geogrid. Pullout test results
also indicated that distribution of residual strain along reinforcement after test depends on overburden stress. Residual strain
at the tip of reinforcement increased with an increase in overburden stress due to concentration of pullout force on the

tip of reinforcement.
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Fig. 1. Friction behavior mechanism in failure surface of
geosynthetics—reinforced structures
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iii) maximum slope method

(b) Average resistance method

Fig. 2. Evaluation methods of pull—-out resistance(Ochiai et
al,, 1996)

Jo
_|>:.
ok
[
(o)

lo

2= o] BEEHS o= digth <l
= F%Wt}. 298 Qe
Z) © & Ochiai et al.(1996)0] A|ot3t ol
(moblhzmg process method)z}

N
ot
)
)
N

ju)

i)

| rE

o 1l o nf K
23
00“ OU:
0%
1% pE

2
E —
5
2
o
N _l
=
O_L..

el
ro
i3
)
ot
>
2,
rE

(average resistance method)o] )tk
T4 APEHL Fig. 209 2ol Yol
Sl 3ol U el

How ESAR HYE :rLZQ—%QJ H
F&-EIT}. Fig. 2(b)9] Bt LA 4

:
oA QAT B
H

ro
=
)
‘r‘ O?i',
it
m‘U':d 1%,

mII
_>L
I‘E

0
SR
AL
[0
Lk
rir
o o ©

<
fu
>,

b
= N
0,
E
1%
Ol
ﬁ_‘

¢

ol
m 2

Mo x

> ok O oo [ oo o (B O
o rE o
4]

N
N
lo
o
T
T
)
o
1%
(o]
il
Y,
2,
ok
l

st
2 27
2ol SABHHN o] AgEt B
o BRgk A% WAl w3711
L RERAY, Ajgapos ?-E%ck
W A B2 o] ZA% Ewa

Z}

rE 14_1
o mu

|

>

By

>~
o

o L %
2
ol
)
S~
e
o
i3

)

i_t“

g2

&
S oL

rg
)
rE
rlo
i3
>

—_>é:4‘

[‘10 )
)

2,

ro

T

-

)

o

%
HF
o W
lo
fr
_\|1_
OE
_\‘L
Jo
fol
=)
o)

o,
o
ojk; it
st
vl
[

1% o W rE
S~
)
i3

N
ro
o3
1%
s
<l
1R
X,
o
B
=
X
o
N
o
N
|
ro,
=3
)
oo

o
o
=
o,
EX
N
O
o
ol
1
ofy
ﬂ"
u)
o,
>
rE
o
HU
-

QLA o5t Mo EZE Hoge AUEY AP 59



T A AR Y} R A oR A9t
A Heop gz s wado] ok e fawA
ol - Qe o] 2-gshe= frado] Aol ofHal
aolof w2t QIEAYHo] Z AolE Hole 5 A8l
oleea Zheth weh & Atolde ATiAeR 2HHs]
AT B = e AAFAHE ARSI

411 X3

B AToAE Aale] AZEHS Folak
229 HASAR ol AHI Ut FE}E YA
8|2 AN A4S A3l AT el

o
A 9 XA 2A4E F8l et A2e] Eed SAS U
BRI Itk A 3] vlE2 200 H5AS 11.25, I&
Ag L1452 vl o3t eizs 7H Kool §AF
3t EAS YERY QT E3F XRF(X-ray Fluorescence)$}
XRD(X-ray Diffractogram)Z- &5}o] #3]9] 3}e}4]

Table 1, Physical properties of bottom ash
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Fig. 3. Particle—size distribution curves of bottom ash
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Specific gravity Gs 2.0
D10 (mm) 0.12
D30 (mm) 0.43
Sieve analysis D60 (mm) 1.35
Uniformity coefficient (Cy) 11.25
Coefficient of gradation (C.) 114
) Optimum moisture content (w, ;) 15.3%
Compaction test - - - 3
Maximum dry unit weight (7. ) 10,5kN/m
i Main constituent (content) S0, (52.7%), AlOs (19.3%)
X—ray analysis (XRF, XRD) - - -
Main crystallographic Quartz, Mullite

WFN30 (30%30)

WFN40 (40x40) Geogrid (20X20)

Pic. 1. Waste fishing net and geogrid (unit : mm)
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Table 2. Physical properties of reinforcement

Reinforcement WFN20 \ WFN30 \ WFN4O Geogrid
Type PET PET+PVC Coating
Thick 2mm imm
Mesh size 20mm X 20mm ‘ 30mm X30mm ‘ 40mm X40mm 20mm X20mm
Minimum ~ Maximum (Average)
Peak tensile strength (kN/m) 69.2
535 ~ 592 (56.8) 343 ~ 383 (359) 291 ~ 34.3 (31.9)
) N -

Tensile strength at 5% strain 8.7 ~ 20.9 (12.4) 15.3 ~ 27.1 (19.9) 6.8 ~ 137 (9.5) 315
(kN/m)

Tensile strain at failure (%) 95 ~ 10.9 (10.0) 6.4 ~ 6.8 (6.6) 73 ~ 88 (81) 10.1

Table 3. Pullout test terms of reinforcement

Reinforcement ol Relative density Length of Width of Normal pressure
(Dr, %) reinforcement (cm) reinforcement (cm) (kPa)
WFN20
WFN30
Bottom ash 95 50 30 30, 60, 90
WFN40
Geogrid
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Fig. 5. Conceptual diagram for reinforcement residual strain
measurement
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Fig. 6. Pullout force versus pullout displacement curves for waste fishing net and geogrid by normal pressure
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Pic. 2. Failure of Waste fishing net connection in pullout test
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Fig. 7. Pullout force versus pullout displacement curves for
waste fishing net and geogrid
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Fig. 8. Residual strain distribution of waste fishing net and
geogrid
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Fig. 9. Distributions of pullout force by normal pressure
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Fig. 10. Relationship of maximum pullout force and normal
pressure
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Table 4, Pullout friction angle (6)
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Fig. 11. Relationship of maximum pullout strength and normal
pressure

ehulich. Fojelkele Fig. 6o A Arjelds) g Ei u}
o Al o) Iy grolth WEN20x} A 18| A4
%E o] Zz7 }. s

uel Hrjelaeo] 7bEE o 4 gk
WEN3OZ} WENAO2: QIEAIE 4] 2 232 o) ot
wo whystol Zjtheliteo] WA Liektek. BIoF sl
HHgetA] QR=ChE WEN30T WFN4O 3t 9143-2o]
Z7hebol wet a‘qrﬁwaﬁ Z7te 49
o Agh Fig 1S Q%33 Hrjugwel o
NS e, Ao A

2E A

=
A AWH=RA 4 ()=

F max
iy &)
A7IA, 1 ¢ ALAFAE (kPa)

A B9 W (m)

9_ LA re Q=7 Fagh dFES AR (o)
0ofmf QIUWPRZH6)WE EARITH= A 24
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Noraml pressure WFN20 WFN30 WFN40 Geogrid
(kPa) pullout friction angel 6 (°) pullout friction angel 6 (°) pullout friction angel 6 (°) pullout friction angel 6 (°)
30 36.91 32.07 37.03 37.15
60 26.28 19.88 and over (F) 17.66 and over (F) 26.00
90 23.95 10,77 and over (F) 11,25 and over (F) 19.05
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