Compaction Properties of Light Weight Seil Mixtures Using
Crushed Expanded Polystyrene
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Abhstract

Use of soils with crushed expanded polystyrene(EPS) satisfled both recycling of
industrial waste and development of new light-weight fill materials. Objectives of the
study were {0 make the mixed soils with the crushed EPS and to suggest the most
rational mixing ratio as a fill material.

A series of laboratory tests was performed to -investigate the relafionship between
maximum dry density and optimum moisture content and to find the variation of CBR for
mixtures with 3 soils and 2 sizes of the crushed EPS

Results of the test showed that the sizes of the crushed EPS had a little effect on the
properties of mixed soils. But gradation of soils and mixing ratio with the crushed EPS
were important factors fo characterize compaction properties of the mixed soils,
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Table 1. Physical properties of soils tested

Type of soil Uniformity Curvature Liquid lirmnit | Plastic hndex Remarks
sample coefficient(Cu) | coefficient(Cc) (LL)(%) (PI) (%)
WG 333 15 391 106 Well graded soil
MG 7.1 11 374 113 Moderately graded soil
PG 19 1.1 354 104 Poorly graded soil
AR ATHLR AFE A7 B2AAG

0 F

o] Al#lol M= EPSE BEo=
AHZE 7Fe)7] Wl kR
of AFHel FE2 AMH AT

AEPSE AFAEAZ AL71%58AE ZES
71 A%t & A= dEF B9} EPS 3
AR 42 EHEY JAEYH EFHREAY
AAHE4E FESS EPS #4He) 7] o}
E EPES] ¥ EHE ANs A #)

AHE-atR e,

&
ghe] Fof A

I. M=
N
B YA A8E FABE T/ SolA Az
A F BETE AARNZ AZMES Sod Yo
3 Y47HWE pelg F ohod dazde Aue
Astl 27) BB FEAS Cust FIAG Ce

Ze NER ZASYG

o] £o] w32 2825010 FAlg FAge B
23 EAL Table 1% 2 YE2XE Fig. 17
2ttt  Table 1414 Bz upel o] zpzbel ¢x
TS AT M) osigow, HA%
A AEY FFe] ZoEFE WL e Hel
o}

2. WEER|AE|M

X EANEAE ANk o R AZFTAHA we
A HlE(bead)Z XY &3 THE EPSE by
FHoZ THE XPS(Extruded polystyrene)® i}
o syl KS FAE) wE i )

‘ ‘ ‘+WG+MG+PG/

Percentage passing{ %)

0 o [ : ‘ 3
10.00 1.00 0.10 0.01

Grain size(mm)

Fig. 1. Grain size distribution curves of soils tested

Table 2. Physical properties of EPS

Unit .
) Suction L .
Type | weight 5, | Friction coefficient
s | (g/100em?)
(t/m”)

_ dry sand:0.46—0.58
D25 0.025 1.0 wet sand:0.25~0.52
F(0.030t/m) PE HEH 43(0.015t/mb)7AA )
ZRe ANRT YoM TAARE HIW 23
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Table 3. Mechanical and chemical properties of EPS

Type Compressive | Acceptable compressive | Elastic modulus | Poisson’s Inflammabilit Thermal
P stress(tf/m?) stress(tf/m?) (kgf/cm®) ratio & 4 durability
D-25 14.0 7.0 65—85 0.13~0.16 no safe to 70C

Table 4. Mixing ratio of soil and EPS by volume 2. CBR Al™

Type of sol

EPS dimension (mm) . EPS

_ sample
00

205
© 1.0
115
220
2 3.0

10x10=10

wa 20 %20 %20

- 0.0
C 08
© 10
© 15
$ 20
- 3.0

10%x10%10

MG 20%20 %20

© 00
© 05
110
t 15
120
: 3.0

10x10%10

PG 20X 20% 20

L
) VNI OO <

. Al ury
1. CHEAH

eutnoz tAAFY 43 FquviE EF
Tz gy FAAY @ F3 B@eAdAE st
o2 e A Aok &Fol obd EPS o
HHE EFE A5, A AR st
EPS st#lHe] IA WEE 4ed #i7t sick
kA, 2 AFeldE KS #4444 BE0A A
WEE J1E2E 50% THREAUAE AHEsEe
B, °lg AR HRANRE F3 =AM EPS
DHIB':]D] HEATE 7|50 2 3 Zeo|n oln ¥

FE 10% olZ AFSEE & Folth

CBRAE(EAE AAY Ag)E =2 §F2
o ¥ARAE AAs7 Halo 2AE AAFE
TAEY FAx, 4F4, W3, 754 52 ZAE
= AEezZA B @dME 4 CBR AE(KS
P 2320)Hol &5t AlRS fabark ®e AXY
)¢ AiAdxdEe] 43 KS F 2312-A %
2 50% ShRYUA R A¥ske dgick

FTHAANEL ek dRaEE AsteaAd
o8 vzt 271 o 4R AL E 24
3t7] f1ste] 9%6AIZhe] FaFete ARe HAd
B2 Z3st= Agelth EPS #Hd¥ EHEM

& E4YIFANELE EPSHt #Ay AFAHeR <
st} A EAE 857 dx £l U
HHAAERE 371 st AAjslop @ FFH<
Ageleh, B AFAME 72417k0] At Fo A
Fofl go] ~MEA && 7$ Brtish Standard
A4 gt F& -HolFo] A LS
Adstack SR AAbY F5E B4 9627
o7 BAT 11 Aol vl o Wiyl glviy =
wE 0 AFE FEAZAT AFe] Ed FAA
= PIAREZRE Ao 158 A= XA G2
PFHAEE FFah

#AYAEL =29 HdAFEAZ TP 9%
CBR @2 78& A@go=2x EPS waHe) it
AYANEE B3 JEe EAAQEdY uvnE
E8te] CBR #9 ®9E golrr] 2]3te] A&
Sk #YAEL FAA 50cme] PYAAES F
FHANEDS FLE HEZA(GGkg)AA FAA
AXAZ B ANsgTh FLFH A2 s B
FH9EEE Table 591 Hel: nie} el 25mm
Adeko] A 70kef/cm’, 50mm HL o) o
A 105kef/cm’E AHE@TH 2% 25mm BYol

[

2
(o
ot

¥

_81_



HEFF A A41Q A1E 19993 2€

Table 5. Standard force-penetration relationship for
CBR test

Penetration(mm) | 25 | 5.0 | 75 | 10.0 | 125

Unit load(kgf/cm? | 70 | 105 | 134 | 162 | 183

Total load(kef) 1.370)2.03012,6303.180)3.600

Table 6. CBR  values and soil classification by

US.C.S.
CBR Usage USCS,
0~3 subgrade OH, CH. MH, OL
3~7 subgrade OH, CH. MH. OL

7~20 sub-base
20~50 | sub-base, bage
> 50 base

OL, CL, ML, 8C. SM, SP
GM. GC. SW, SM. 8P, GP
GW, GM
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