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ABSTRACT

This research studied on the used scraped polystyrene paper foam as substituted aggregates in
concrete. The results proved that PSP was possible to use as substituted aggregates in concrete for
defferent applications, concrete block, construction and structure. An increase of PSP substitution
ratio lowered concrete’s density and compressive strength. An appropriate percentage of
substitution was found to be 90 %. Size of PSP substituted in concrete did not affect concrete’s
properties. Longer curing period led to higher compressive strength. Optimum curing times to
produce concrete block, and was construction, and structure was 3, 7, and 28 days, respectively.
Physical tests of concrete in dimension of 15x15x15 centimeter, with 90% PSP-substitution,
exhibited that the concrete employed average weight of 5.67 +0.10 kg and bulk density of 1680
+28.3 kg/m], which was 29.50 % and 28.47 % lower than that without PSP. Mechanical tests
showed that compressive strengths of 90% PSP-substitution with curing times of 3, 7, and 28
days were complying with standard criteria of concrete for concrete block, construction, and
structure respectively, 69.47 + 3.5, 111.00 + 10.00, and 226.53 + 20.00 ksc respectively. Bending
strengths of concrete with PSP at curing time of 7 and 28 days were 104.96 + 3.50, and 225.97 +
6.93 ksc, respectively. The durable test of concrete in high temperature at 538 C° showed that
compressive strength of concretes decreased from 104.96 + 3.50 to 65.5 + 3.50 ksc., after 2
hours of heating. When compared with commercial concrete block, the PSP-substituted concrete
blocks were found to be higher in weight, higher in compressive strength, and lower in material

cost.

Keywords : Scraped Foam, Concrete Block, Construction, Structure, Polystyrene Paper
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MM 2.1 anvauaznuainvesweda laSuriiad o

Polystyrene
Property ASTM | Extruded plank Expanded plank Extruded sheet
Density, kg/m’ 35 53 16 32 80 9% 160
Frm et 3
Compressive strength, | Di1621 | 310 | 862 | 90-124 | 207276 586-896 290 469
KPa at 10%
Tensile strength, KPa | DI623 | 517 145193 | 310379 | 1020-1186 | 2070-3450 | 4137-6900
Flexural strength, KPa | D790 | 1138 193241 | 379-517
Shear strength, KPa c273 241 241
Thermal propertics
Thermal Conductivity, | CI177 | 003 0.037 0.035 0.035 0.035 0.035
W/(m.K)
Electrical properties
Dielectric constant pi673 | <105 | < 1.02 1.02 1.02 127 128
Dissipation factor 1.05
s ;
Water absorption, vol% | 272 | 002 1-4 1-4
Moisture vapor E96 35 |oos | <120 35-120 2325 86 56
transmission
2/(m.s.GPa)
= A
U1 : Klempner and Frisch (1991)
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Junz 1 (%)
azane (°F)

Polyethylene (PE) 095 | o001 0.000070 266 Translucent hinu
Polystyrene (PS) 1.05 0.06 0.000040 212 Clear Tainu
Polypropylene (PP) 0.90 0.01 0.000060 338 Translucent liinu
Polyethylene 1.37 0.15 0.000039 480 s nu
Terephthalate (PET)
Polyvinylchloride (PVC) 1.56 0.15 0.000040 175 Clear Tainu
Polymethylmethacrylate 1.16 030 0.000022 490 Clear nu
(PMMA : Plexiglass)
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200 0.70 0.61
150 0.80 0.71
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50 0.78 0.78 0.74 0.72
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ANUNU UL UVDINY = 2,680 i lan3uABYNIANIIAS
ANMUHUUMUUNAINVDIN Y = 1,600 ﬁhn%’ndaqnmﬁﬁmns
anuvuuniuYe vy = 40 A TanFuABgMNANINAS

Any wazamez, 2543)

vwnaalvgiga (MutazTrly) =10 liadwas
sednna1da
1. Design Strength # 28 7 (MY 400 ksc. ﬁvﬂfu‘l‘l,f, water cement ratio ﬁ 0.4 (‘B'lﬂﬂ‘l‘i‘lﬁﬁ
n-3)
2. Design Slump 1111 8-10 (FUAAT tazvaulasulngga (naruuaz Iny) miny
10 finaaas 191 225 Alansy A H n-2)
3. 91 WCR = 0.4 uazih = 225 Alandu mazaziiuszdedldiju 563 Alandy
4. ninvnawaswvgiga (nnanuuaz ly) vy 10 Tadwas s lfihminaeuninaa
szana 2,285 Alaniy
5. 9 nvuawIas s Ingga (vuaruras Ily) My 10 Haduas sz W¥ihminneuniama
szanm 2,285 A Tansudegnuianiims 2 1dl5nasuiasuiiu 0.48 gnmnafums
6. TAOINANUMU MU UNAINVOINY 1,600 kg/ m’ a2 I mindiuminiy 0.48 x 1,600 = 768
flansy uazANUMUUNIUTY 2,680 kg/ m’ 3zn1f3IasuiasaulA = 0.48 x 1,600/2,680 =
0.29 gAINARIIAS
7. farnuae ihmiioms ooy

b » ¥ ¥ ¥
= minasunIaaa — (hmiamin + hminu + dmindu)



=2,285 — (225 + 563 +768)
=729 A lansu

»
vindeyanimua laoldidoyadrsdues IRSinaTagdeneunia 1 gnnafwasniiy

td

i 225 nlaniy
Yu 563 nlaniu
N30 729 flansu

YNy 0.29 i;lﬂ'l]'lﬁfﬁﬂﬁ‘i

Fnsannanlsna Tk s lumsununiiu

nml3nasveandasauven = 0.29 QMNANIAST
131as Ty = Ax0.29/100 AMNARIAS
YimiinTnl (8) = Ax0.29x40/100 nlaniu
sy = (100 - A)x 0.29/ 100 QRUIARLIAS
Yimiindiu ©) = (100 - A) x 0.29 x 2680 /100 filan3y

Unit weight =225 + 563 +B +C i lanTuADMNANIUAT

ar v o = 1 - 3
mamqmsmmﬂmudumﬂanz 30

WMiInHU (C) (100 - 30) x 0.29 x 2680 /100 flan3y

t
1MinHu (C) 554.04 fi lan3u

M31aN n-7 dadu lunsesnuuunsunsanaues vy

A | % foam bymass 0 30 45 60 75 90
B | foam (kg) 000 | 348 | 522 | 696 | 870 | 10.44
C | rock (kg) 77720 | 554.04 | 427.46 | 310.88 | 194.30 | 77.00

il a-8 dadaulunseenuuuneunianadue Ty Tunsuna 1 gninAfwAs

AIUHAUABUNIA W3na vy % @ravou laolsunas)

0 30 45 60 75 90
Faud (nn.) 563.00 | 563.00 | 563.00 | 563.00 | 563.00 | 563.00
™y (pn.) 000 | 348 | 522 | 696 | 870 | 10.44
gy (nn.) 777.20 | 554.04 | 427.46 | 310.88 | 194.30 [ 77.00
N30 (NN.) 729.00 | 729.00 | 729.00 | 729.00 | 729.00 | 729.00
W (7n) 225.00 | 225.00 | 225.00 | 225.00 | 225.00 | 225.00
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1 5 a = 4 aa
131N 311 Wan lavinmsnagevauuaz iy laol4 1Usunsunsinsieneana ANOVA

voanmsAnyIguauiAanIng Masiuussnavesneunsanay Tunazvune

: HaNINATOUMIEDA
ngu
Sig. P Ha
v liway Tely 0.757 0.05 ND
unundevaz 75 0.000 0.05 D
unuidevaz 90 0.000 0.05 D

ND = gouiuauuazmvan (H,)

D =1lfiarsauuasunan (H,)

= Ay ¥ a = '3 aan
131N 9-12 wai ldninnsnadeauuas v laol¥ sunsunmsinsizinaada ANOVA

VBINSANHIANINUMUNIgEIMNEY Massunsidavesnsunsanay Inunas

YA
E HANTINATBUNITDA
nau
Sig. P Ha
Taien 1ol 0.354 0.05 ND
w1l 0.5 ¥ 1ua 0.000 0.05 D
w'In 1.0 93 1u4 0.000 0.05 D
w1 2.0 %214 0.000 0.05 D

ND = 805 UTuuAT MYan (H,)

D = Ujiasauuag v (H,)
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