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ABSTRACT: The objective of this study was to investiqate the mechanical characteristics of fiber-reinforced lightweight soil using waste
fishing net or monofilament for recycling both dredged soils and bottom ash. Reinforced lightweight soil comsists of dredged soil, cement, air
foam, and bottom ash. Waste fishing net or monoiament was added the mixture in order to increase the shear strength of the lightweight
soil. Test specimens were fabricated with various mixing conditions, including waste fishing net content and monofilament content. Several
series of unconfined compression tests and direct shear fests were carried out. From the experimental results, it was found that the
unconfined compressive strength, as well as the stress-strain behavior of reinforced lightweight soil was strongly influenced by mixing
conditions. In this study, the maximum increase in shear strength was obtained with either a 0.5% content of monofilament or 0.256% waste
fishing mnet. The unconfined compressive strength of reinforced lightweight soil with monofilament was greater than that of reinforced

lightweight soil with waste fishing net.

1. M =

SHoR diare AR B el gERt
2 gRE 93 FRFASE, o4
2 3 Ao So] dFor A1
olz lsto] dnirt W2 el FARET WA T

FAAYe Folsl 7o

oft o,l-m
o

L

AAl STkl ok dAl AR

Aele wae Ay flol A8 BTl 8 Sl
slEsta ghe Agolth olw olal thiw H3h 2

- = o

e e9do] WAk G B2 ARSA EAldEo] A|7|Ea
ok wleba] w7 Aol 8 A Qg 2L #p
A7 wAel Bilslr] flstd SAES AEeT 4
LA7)ES Mashe Ao Alge A4olth

2R wkdw AA oz late] A4 o] st
=] el 40% o) 32 AX|ehs lEube] Kkl A
g3 s Srlshs S0t dmdee 2010d74 =
W <zb AEks] u ko] ok 600gHE] o2 Ao Aals
. Aesl= =27 Zelolol(Fly ash)e} A3|(Bottom ash) F
7R FEEY olF A= A Ay Ee] 15~20%2 2FX]3H
. Zgfololldls EaE T, AME g So7 Bed
o] Agg-Ht A= dlE Ash pond Soll T mlg TV

[cIR=
DA

AIAAL AEE - FABEA] B teldE 599194
051-620-6229  yuntkim@pknu.ac.kr

51

Hie AAok @Al ol Ay g wlg@A Ash
pond o] Xzl ol22] A= sfEAt A Aol
dosir) w3k o o] 48 FUe) sdse] AMg
o= Mus] WY AL sold Aot uEA EAE
o} v R AS e AL 5 S 71wl AlEs] kA
sojo} gt

Feveke] Ask g2 83 2EvPt &9 By
el B #H7E Sez sl edEe] Jla e A
Aoltk olgst Flef A VIE Foll 53] orlEo] oz Fell
o) wi A4 welt Aol ddslddn & FAlE of
AN Holre. vPLE Zedldd(Polylethylene), Eejx
= 3d)(Polypropylene) % 1112 (Nylon)a} ke A-f-3let52
olojr Q== FalEA] ear 9% TR 4] nlEe]
) olelgk #HrlEo] ui) Hell vlg) ekom o], o]FA
AMAER] MAA H oo dastear, g A - FEe] Al
23 2RES WEsls o] Fvk w7k Aule] =z
Holo] e AL wAste] =ar 22 ey Abare] 9l
Slo] = Auke] <bdd]E Adshct 1939 2927)e] FZ
3 AR d AFldEs FEAIRE nlchd] woud )|
ol 27} Alarnle] AR A B Aol

wEly B dAdae SAES AJE A54oR AEE
g Wk o} EdAIse] AgHAQl 54 NS Slste] B
AARA FHolgol; WRE TS A3 E=FHFES A
2hstgiet. A3 S FEE vhdRd wigtadell ukeba Al

al



ekl AR AME-E=
A OXH XlHHL E-/] Oﬂfﬂr’ﬂ rgge =717 Y5t
LAARE] AREEH AL Stk o] & HE Al F AR W=
A= ARE Axstel AEsdE Bl ¥eEs
HHAQl Feloln, 4= AR AAZE & sl ii}o}
= AgAel o)t o] = AFE A 23t ubHe
3 Egtol golstal, Ao ST} XEdo] Bt
B =, 2006a).

Fig. 12 &3} A2l Al OH‘E]% o]
el g s oltl(Tang et al, 2007). $=
A FH el BAE, vhEEe st ahso] ARgste] A
o] Plelds Tl ARt QIESES woba Auke] Ad
Aws ZWE Bdeds B ok

Fig. 2& 7R A3 S FES oot eilis 2
7} Ss AR A5 S EES] 7HV‘E% Zrz vk
Aotk 7R} SRPFES] Ares SiAA Buk opd <l
Agkell gk FHokd-s AAAF7) Ho}oﬂ oot
E"Edo}ﬂl iﬂo}"it} @7} A= Qlste] &
= 7ge] 24 - Ao
0 22 171 OVé@OH Eﬂr&lolﬁ‘r VAT
(2005)-& FR7; A= woh Hojgo] nitH A
Arela g g=lo] AAZE goll ks ARAEES
LI
g FS vigoR 2 Ay 7IEe] TR A4S
AR FEA oot RS S} vt AFEE 7
Zr Al#fsto] BAedE ®Baatk sk

o ﬁl°1

H Aes
Areke] Al

w

d
i

M

2} =

Als
3. ey
31 MR e SataetEol MAl

AR, 71¥, AUE, A3
o7 FAE ch

soil matrix

hard particles
). such as sands

——
bond streng! lh at the mlul ace + friction
t mlelloc,k force

tensile
stress

Fig. 1 Sketch of mechanical behavior at the interface
between fiber surface and soil matrix
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Table 1 Properties of dredged soil

Initial Liauid Plastic Specifi Percgnt
water - mi pectic passing UsCs

o limit (%) Y gravity ~ No. 200

content (%)) (/0) sieve (%)
575 39.2 185 262 81.2 CL
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Table 2 Chemical properties of bottom ash
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Fig. 3 The grain size distribution of bottom ash

q : Quartz
m : Mullite

10.00 20.00 30.00 40.00 50.00
20(°)

Fig. 4 X-ray diffractogram of bottom ash
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Table 3 Properties of monofilament

) Surface Heat )
) Yield ) Softening
Density hardness  deflection Diameter
5 stress point
(g/cm) (kg/cnn’ (Rockwell  temperature 0 (mm)
g/cm
° HRO) ()
0.96
392 50 75 125 025
~ 098
Table 4 TPhysical and engineering properties of waste
fishing net
Parameter Waste fishing net
Type(abbreviations) Polyethylene(PE)
Aperture
22 2
[widthxlength] eSS
Diameter 0.8 mm
Cross-section Circularity
Tensile strength 120 kKN/m
dryi 8~35%
Tensile g ’
clongation wetting 8~36%

Young's modulus 300~850 kg/m’

Specific gravity 0.94~0.9

Table 5 Mixing and test conditions

Material condition Mixing condition

Cement content, Ci(%) 20
Water content, Wi(%) 120
Air-foam content, Ai(%) 2
Bottom ash content, BA(%) 100

Waste fishing net content, Ni(%) 0, 0.25, 0.5, 0.75, 1.0

Monofilament content, MFi(%) 0, 0.25, 0.5, 0.75, 1.0

Curing time (day) 28
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Fig. 5 The conceptual layout of digital shear machine
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