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NANTAPORN KANJANAWATTANAWONG : MECHANICAL
PROPERTIES OF POLYESTER POLYMER CONCRETE UNDER
COMPRESSIVE AND FLEXURAL LOADS. THESIS ADVISOR : ASSOC.

PROF. SITTICHAI SEANGATITH, Ph.D., 110 PP.

POLYMER CONCRETE/POLYESTER RESIN/COMPRESSIVE/FLEXURAL

This research studies the mechanical properties of polyester polymer concrete
under compressive and flexural loads by varying the mix proportions for searching the
optimal proportion, which provides the high strength and good workability. Moreover
the effects of each composition on the mechanical behavior and properties of polymer
concrete have been studied. Those are resin content, fineness modulus of fine
aggregate, coarse aggregate content and glass fiber content. The cylindrical and beam
specimens were prepared according to ASTM standard for the compression and the
flexural tests, respectively. The preparing and curing of specimens were performed
under room temperature and atmospheric pressure. The specimens were curing for 7
days before testing.

Based on the test results, it is seen that the optimal proportion of the polymer
concrete without coarse aggregate is the ratio between resin and sand of 1 : 4.6 by
weight (or 1 : 3.3 by volume), which provides the average compressive strength of
75.8 MPa. The optimal proportion of the polymer concrete with coarse aggregate is
the ratio between resin, sand and crushed rock of 1: 3.7 : 3.7 by weight (or 1 : 2.6 : 2.1
by volume), which provides the average compressive strength of 80.6 MPa. The

compressive and flexural strengths are mainly controlled by the varying resin content.



The optimal resin content is varying from 12 to 18 percent which depends on the
amount of coarse aggregate in the mix composition. The fineness modulus of fine
aggregate has no influence on the compressive strength but it enhances the flexural
strength, significantly. The stiffness and compressive strength are obviously increasing
by admixing the coarse aggregate at the optimal content. The glass fiber increases the
ductility of polymer concrete but they reduce the molding ability which drops off

slightly the compressive and flexural strengths.
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Particle size, mm
No. Grade

Min Max
1 A 4.76 9.52
2 B 2.38 4.76
3 C 1.19 2.38
4 D 0.60 1.19
5 E 0.30 0.60
6 F 0.15 0.30
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Constituents Details
Unsaturated polyester resin, Commercial name:
Resin
ESTAR R289TP(N), Isophthalate type
Methyl Ethyl Ketone Peroxide (MEKPO) with 1% by
Catalyst
weight
Promoter Cobalt napthenate
Natural sand, crushed lime stone (maximum size 10
Aggregate

mm) and chopped glass fiber (Iength 3 — 4 mm)
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PRanausdulag .
MInaaev/o1g . UMY ey
szianuasiu , WINUNIINVI o o
S1EY - - (GRGIAN) RGN
TOANDINDUNIN
13999/1 U 6 G2D1
71318 20-30 13I00/7 JU 6 G2D7
—— 18%
(aggregate D) 13999/14 U 6 G2D14
115999/28 U 6 G2D28
12% 6 G3B12
14% 6 G3Bl14
N3 lugaanNNazea 3.20 . . 16% 6 G3B16
13999/7 YU
(aggregate B) 18% 6 G3BI138
20% 6 G3B20
22% 6 G3B22
. . 12% 6 G4A12
n318 ugaanNuazDen 2.99 V.
1I0A/7 U 18% 6 G4A18
(aggregate A)
22% 6 G4A22
. . 12% 6 G4B12
n319 ugaanNuazven 3.20 o
13999/7 TU 18% 6 G4B18
(aggregate B)
22% 6 G4B22
3 . 12% 6 G4C12
318 lugaanuazoen 3.40 o
13909/7 TU 18% 6 G4C18
(aggregate C)
22% 6 G4C22
N30 (aggregate B) 75% UaZHU 25% 13I09/7 U 12% 6 G5B75R12
8% 6 G5B50R8
N30 (aggregate B) 50% UaZHU 50% 13I09/7 U 12% 6 G5B50R12
18% 6 G5B50R18
N30 (aggregate B) 25% LagAU 75% 1309/7 TU 12% 6 G5B25R12
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22% 3 G7B22
3 . 12% 3 G7C12
n3elugaanuaziden 3.40 L
15309/7 31U 18% 3 G7C18
(aggregate C)
22% 3 G7C22
N30 (aggregate B) 50% 1 50% uag 1du
loud 1% Jamimiinveaneawes 13IAR/7 U 12% 3 G8B50F1
ABUATATIY
1310 (aggregate B) 50% 1 50% uaz (&
Touda 2% Tasimiinveaneamwes USIAR/7 TU 12% 3 G8B50F2
ABUNIATIN
N30 (aggregate B) 50% 1 50% uag 1du
loud 3% Jamimiinvoaneamwes 13390/7 TU 12% 3 GSB50F3
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Aggregate type
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Description Values

Liquid properties
- Viscosity (poise) 4.0
Solid properties
- Compressive strength (MPa) 137.3
- Modulus of Elasticity (GPa) 4.0
- Flexural strength (MPa)and Modulus of 117.7,3.4
elasticity (GPa)
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Sample No.

SAMPLE ID| Properties SD

x|

1 2 3 4 5 6

o, (MPa) | 39.24 51.46 48.92 47.20 45.29 46.60 46.45 3.77

G2D1 o (MPa) | 33.12 39.75 38.73 33.50 37.43 36.55 36.51 2.48

g, (mm/mm)| 0.0195 | 0.0189 | 0.0169 | 0.0189 | 0.0169 | 0.0192 | 0.0184 | 0.0011

o, (MPa) | 61.66 67.77 63.23 64.56 68.34 61.20 64.46 2.77

G2D7 o (MPa) | 50.96 53.50 50.50 53.50 50.12 49.90 51.41 1.51

g, (mm/mm)| 0.0188 | 0.0197 | 0.0195 | 0.0189 | 0.0193 | 0.0184 | 0.0191 | 0.0004

o, (MPa) | 64.71 51.97 71.34 68.23 66.99 58.24 63.58 6.56

G2D14 o (MPa) | 50.96 45.86 56.05 51.30 52.30 50.40 51.14 3.00

g, (mm/mm)| 0.0161 | 0.0147 | 0.0145 | 0.0143 | 0.0156 | 0.0155 | 0.0151 | 0.0007

o, (MPa) | 71.34 63.18 71.34 72.11 70.01 n/a 69.60 | 3.2760

G2D28 o (MPa) | 61.15 50.96 56.05 55.40 57.20 n/a 56.15 | 3.2749

&, (mm/mm)| 0.0159 | 0.0188 | 0.0163 | 0.0170 | 0.0169 n/a 0.0170 | 0.0010
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Sample No.
SAMPLE ID| Properties X SD
1 2 3 4 5 6

o, (MPa) | 60.21 60.88 56.60 56.18 52.32 53.08 56.54 3.22

G3B12 o (MPa) | 40.75 45.85 45.85 43.30 41.77 40.75 43.05 2.16
g, (mm/mm)| 0.0133 | 0.0113 | 0.0132 | 0.0132 | 0.0161 | 0.0131 | 0.0134 | 0.0014

o, (MPa) | 70.78 71.03 75.81 76.15 71.45 72.46 72.95 2.21

G3B14 o (MPa) | 55.02 58.58 65.21 60.11 50.94 61.13 58.50 4.54
g, (mm/mm)| 0.0118 | 0.0116 | 0.0118 | 0.0115 | 0.0119 | 0.0119 | 0.0118 | 0.0002

o, (MPa) | 77.07 74.98 77.58 68.18 80.01 75.31 75.52 3.67

G3B14 o (MPa) | 66.23 62.15 60.11 61.13 61.13 61.13 61.98 1.99
g, (mm/mm)| 0.0142 | 0.0135 | 0.0141 | 0.0120 | 0.0118 | 0.0139 | 0.0133 | 0.0010

o, (MPa) | 78.50 77.24 75.23 76.32 73.63 74.47 75.90 1.65

G3B14 o (MPa) | 61.13 61.13 56.04 60.11 56.04 56.04 58.41 2.40
g, (mm/mm)| 0.0141 | 0.0142 | 0.0157 | 0.0147 | 0.0150 | 0.0124 | 0.0144 | 0.0010

o, (MPa) | 73.13 75.81 73.89 75.81 75.90 72.37 74.49 1.42

G3B14 o (MPa) | 50.94 50.94 50.94 52.47 60.11 40.75 51.03 5.63
g, (mm/mm)| 0.0176 | 0.0181 | 0.0174 | 0.0166 | 0.0148 | 0.0163 | 0.0168 | 0.0011

o, (MPa) | 69.35 73.55 70.28 71.32 72.20 71.45 71.36 1.34

G3B14 o (MPa) | 56.04 50.94 45.85 50.94 50.94 50.94 50.94 2.94
&, (mm/mm)| 0.0184 | 0.0169 | 0.0199 | 0.0182 | 0.0178 | 0.0184 | 0.0183 | 0.0009
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Sample No.
SAMPLE ID| Properties X SD
1 2 3 4 5 6

o, (MPa) | 54.23 n/a 46.94 56.75 50.71 47.27 51.18 3.84

G4A12 o (MPa) | 30.56 n/a 38.20 48.38 35.65 35.65 37.69 5.90
&, (mm/mm)| 0.0119 n/a 0.0116 | 0.0127 | 0.0131 | 0.0135 | 0.0126 | 0.0007

o, (MPa) | 78.14 77.64 79.15 74.20 78.14 77.89 77.53 1.56

G4A18 o (MPa) | 62.13 61.12 61.12 60.10 66.21 66.21 62.81 2.47
g, (mm/mm)| 0.0157 | 0.0159 | 0.0160 | 0.0149 | 0.0164 | 0.0153 | 0.0157 | 0.0005

o, (MPa) | 73.10 73.94 71.51 73.27 74.62 74.36 73.47 1.03

G4A22 o (MPa) | 56.02 56.02 56.02 57.04 57.55 50.93 55.60 2.17
&, (mm/mm)| 0.0186 | 0.0189 | 0.0173 | 0.0180 | 0.0181 | 0.0188 | 0.0183 | 0.0006

o, (MPa) | 60.19 60.86 56.58 56.17 52.30 53.07 56.53 3.22

G4B12 o (MPa) | 40.74 45.84 45.84 43.29 41.76 40.74 43.04 2.16
g, (mm/mm)| 0.0128 | 0.0109 | 0.0129 | 0.0132 | 0.0158 | 0.0127 | 0.0131 | 0.0014

o, (MPa) | 78.48 77.22 75.21 76.30 73.61 74.45 75.88 1.65

G4B18 o (MPa) | 61.12 61.12 56.02 60.10 56.02 56.02 58.40 2.40
g, (mm/mm)| 0.0148 | 0.0139 | 0.0160 | 0.0141 | 0.0148 | 0.0132 | 0.0145 | 0.0009

o, (MPa) | 69.34 73.53 70.26 71.30 72.18 71.43 71.34 1.33

G4B22 o (MPa) | 56.02 50.93 45.84 50.93 50.93 50.93 50.93 2.94
&, (mm/mm)| 0.0201 | 0.0161 | 0.0209 | 0.0193 | 0.0184 | 0.0183 | 0.0189 | 0.0015

o, (MPa) | 59.02 52.89 49.53 57.17 52.98 59.43 55.17 3.62

G4C12 Ol (MPa) | 45.84 40.74 35.65 48.38 40.74 45.84 42.87 4.27
g, (mm/mm)| 0.0112 | 0.0132 | 0.0116 | 0.0114 | 0.0140 | 0.0122 | 0.0123 | 0.0010

o, MPa) | 77.81 77.47 78.65 78.31 77.47 74.37 77.34 1.40

G4C18 o (MPa) | 61.12 50.93 61.12 60.10 61.12 61.12 59.25 3.74
g, (mm/mm)| 0.0158 | 0.0148 | 0.0140 | 0.0132 | 0.0149 | 0.0144 | 0.0145 | 0.0008

o, (MPa) | 70.34 72.69 70.76 72.36 71.52 71.94 71.60 0.83

G4C22 o (MPa) | 61.12 56.02 56.02 61.12 61.12 60.10 59.25 2.31
g, (mm/mm)| 0.0170 | 0.0185 | 0.0193 | 0.0205 | 0.0175 | 0.0199 | 0.01838 | 0.0012
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Sample No.
SAMPLE ID| Properties X SD
1 2 3 4 5 6

o, (MPa) | 31.58 36.61 42.57 42.91 42.24 27.80 37.28 5.88

GSB75R12 | Oy, (MPa) | 28.01 33.10 37.18 38.20 36.67 25.46 33.10 4.82
&, (mm/mm)| 0.0100 | 0.0075 | 0.0097 | 0.0137 | 0.0087 | 0.0093 | 0.0098 | 0.0019

o, (MPa) | 39.13 51.81 46.94 56.84 45.51 54.83 49.18 6.01

G5B50R8 | Oy, (MPa) | 3820 41.76 40.74 50.93 43.29 48.38 43.88 441
g, (mm/mm)| 0.0077 | 0.0068 | 0.0063 | 0.0073 | 0.0072 | 0.0074 | 0.0071 | 0.0005

o, (MPa) | 82.08 79.57 76.39 81.25 83.59 80.41 80.55 2.25

GSBS0R12 | Oy, (MPa) | 71.30 71.30 63.66 71.30 71.30 63.66 68.75 3.60
g, (mm/mm)| 0.0097 | 0.0105 | 0.0101 | 0.0089 | 0.0094 | 0.0093 | 0.0097 | 0.0005

o, (MPa) | 69.00 69.68 66.23 67.75 68.84 72.61 69.02 1.95

GSBS0R18 | O, (MPa) | 50.93 58.57 57.04 50.93 57.04 61.12 55.94 3.79
&, (mm/mm)| 0.0100 | 0.0113 | 0.0107 | 0.0111 | 0.0109 | 0.0104 | 0.0107 | 0.0004

o, (MPa) | 69.51 70.51 70.77 72.86 72.44 65.23 70.22 2.51

GSB25R12 | Oy, (MPa) | 61.12 61.12 61.12 61.12 61.12 56.02 60.27 1.90
&, (mm/mm)| 0.0108 | 0.0106 | 0.0107 | 0.0098 | 0.0104 | 0.0097 | 0.0103 | 0.0004




MINd 0.5 guavtiannadmsuAnywavesdSuandulodeiada

Sample No.
SAMPLE ID| Properties X SD
1 2 3 4 5 6

o, (MPa) | 72.52 73.70 67.66 66.82 67.24 74.45 70.40 3.22

G6B50F1 | O (MPa) | 60.10 61.12 61.12 56.02 56.02 61.12 59.25 2.31
g, (mm/mm)| 0.0111 | 0.0112 | 0.0133 | 0.0115 | 0.0113 | 0.0115 | 0.0117 | 0.0008

o, (MPa) | 72.94 71.85 74.54 75.79 74.54 n/a 73.93 1.38

G6B50F2 | O (MPa) | 61.12 50.93 61.12 61.12 65.19 n/a 59.89 4.75
g, (mm/mm)| 0.0132 | 0.0148 | 0.0132 | 0.0130 | 0.0126 n/a 0.0134 | 0.0008

o, (MPa) | 63.97 60.19 73.20 64.14 63.80 64.30 64.93 3.96

G6B50F3 | O (MPa) | 56.02 45.84 66.21 58.57 45.84 58.57 55.17 7.30
g, (mm/mm)| 0.0139 | 0.0129 | 0.0159 | 0.0112 | 0.0146 | 0.0138 | 0.0137 | 0.0014




M5190 n.6 AuANANIINAHTVANYINAYDUIANIATIVAZIDIARDR 1 IAA

Sample No.
SAMPLE ID Properties X SD
1 2 3

S (MPa) 17.10 16.09 n/a 16.60 n/a

G7A12 E, (GPa) 7.57 7.52 7.98 7.69 0.21
S (MPa) 22.13 21.12 19.11 20.79 1.25

G7A18 E, (GPa) 6.67 9.55 11.38 9.20 1.94
S (MPa) 18.11 14.57 19.60 17.42 2.11

G7A22 E, (GPa) 7.07 7.65 7.72 7.48 0.29
S (MPa) 17.10 16.09 n/a 16.60 n/a

G7B12 E, (GPa) 7.89 8.11 n/a 8.00 n/a
S (MPa) 19.11 n/a 19.11 19.11 n/a

G7B18 E, (GPa) 8.32 n/a 8.46 8.39 n/a
S (MPa) n/a 28.65 27.65 28.15 n/a

G7B22 E, (GPa) n/a 8.65 7.13 7.89 n/a
S (MPa) 16.58 15.58 16.09 16.08 0.41

G7C12 E, (GPa) 10.82 11.45 11.47 11.25 0.30
S (MPa) 13.08 19.60 n/a 16.34 n/a

G7C18 E, (GPa) 7.01 10.31 n/a 8.66 n/a
S (MPa) 15.09 16.09 17.59 16.26 1.03

G7C22 E, (GPa) 7.65 7.60 7.60 7.61 0.02




MINd 0.7 guaviannadmsuAnwavestSunandulodehiasda

Sample No.
SAMPLE ID Properties X SD
1 2 3
S (MPa) 15.09 15.09 14.57 14.91 0.24
G6B50F1
E, (GPa) 6.92 8.10 7.57 7.53 0.48
S (MPa) 11.06 11.55 13.08 11.90 0.86
G6B50F2
E, (GPa) 7.42 6.98 7.01 7.14 0.20
S (MPa) 11.55 13.08 9.05 11.23 1.66
G6B50F3
E, (GPa) 8.47 8.10 7.72 8.10 0.31
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NAYAILITBUAZAIAIINALLD UAGANOANTINNIIIUUIIDAUDY
nadloalnasnadlNasAawNIA
Influences of Resin and Fine Aggregate on Compression Behavior of

Polyester Polymer Concrete

BUNNT NAIWINWI9E " uazdnide uasafing
1 av = = a a o a P =l
indnsByanin swisimnsulon amtinandumaluladgswd
nantaporn@g.sut.ac.th

2 & a a as i i
389MaAT19158 A3, aiTdmnssalun antinsdbimaluladgmud sitichai@g.sutac.th

unaata

unauiltinianensAnsnininavesUiuimsEunazuuianazvasNIaTINa i uade
WOANTIUNITTUUIIaavaInaflamaainadmasaaunia (PPC) 31nn1INaga U WL 3N
anuFNRUETERIIT AL dagaga waztSurousdudansms Iuldonisluaiadt el
#ANTOWIAG optimum resin content (ORC) ﬁlﬂu’ﬂ@]F;Ia@“]JEl\‘iLﬁqfuiﬁdﬁLLﬁ@]dﬁﬁ?@lﬁfﬁ@!ﬁﬁ’]ﬁﬁ%ﬂ
Lmé"@gqq@ﬁﬂ%mmn%umm:ﬁm WANIINIEWLAD G9nuINiNAITUUIIngIFaDDs
wadlamaainafwainauniagnaiuaulaoliunsdu msUSuReuTwaaszra INIR I
aztduaiinansznudaindsiuusidaasuin udasnadalugandanduadraiidoddn
ANUFNRUTTERIIRI B LTILAzA NS uaTaInaRlamaaswaRwaSaaunIanaldnisiu
usddafmILYIun o Fud1s 9 mansai e lalasrunisdalszaunmsal Inndieed p 1
Wﬁﬁi’lL@la%ﬁmuqquaﬂﬁm:ijmmmmé"@lLLa:ﬂ'mJLﬂ%mmmwaﬁLwai’ﬂaun'%@ 3

& e a =
PYUNUYTUIDULTTU

ABSTRACT

This paper presents the experimental study on the influence of resin contents and fine
aggregate gradation on the compression behaviors of polyester polymer concrete (PPC).
Based on the test results, it was found that the relationships between the compressive
strength and the resin content are in the form of concaved parabolic curve. The optimum
resin content (ORC) point, providing the maximum compressive strength with proper resin
contents, have been identified. In addition, the compressive strength of the PPC is mainly
controlled by the resin content. Varying the fine aggregate gradation does not affect the

compressive strength, but influences the modulus of elasticity significantly. Finally, the stress-

' Jfagionan (Corresponding author)
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strain responses of the PPC under various resin contents can be predicted by using the
proposed empirical equation. The material parameter p, which controls the effect of resin

content on stress-strain responses, has been proposed and discussed.

ﬁ'}ﬁ'lﬁiy: Polymer concrete, Polyester resin, Compression test, Flexural test
1. UNA
o I = & Ao -y 9 a -
wadllasaaunia (polymer concrete, PC) Lﬂmﬁ@maﬂiﬂym@muwﬁmﬂmﬁﬂumuﬂmmvlﬂ
| I~ & & & o as a & a & A & o | o4 qias
udnaunuudaudlasauauddnirgnaiiwed waiiweineuniaduinguialwidslduns
a & A = T | = A A 9 '
Wawrdurnalgdluundainisszaziainadinsiadr wiaan1zAdasnisanununiuds
- i A Ay o ow oA g A o Vel o &
Fsainaniaw nIaNuAldednaTodRN NN urIoTuIaveITUNY wadanugniu
A04nyIRaNAANNLDIUIINN ﬁﬂﬁﬂmwﬁadmsqmﬁuﬁamaﬁﬁqﬁLﬁunjwqmamﬁﬂnﬁ
Yadnaunianinisldaun 'yl (Fowler, 1990; Rebiez et al., 1993) InNHANTaaUNDALNET
AIUNIA (Helal, 1978; Vipulanandan and Dharmarajan, 1987; Vipulanandan and Pual, 1993)
wWu Trguitaiiiidiiunsidags FWNTDEUNUARNIIANTaUYBIRITIAS led RN
wasNszuzAasInTIas) laend lUdanaiuizninawedinessdunuuianulasiimini
| ' ' a ' { & o
Anagaewing 1:7 4 1: 12 lagdandmaauiimanzauiiaiuawaaunin AMangs uss
a e [ A oo = v w
aﬂwm:‘uaamm}mﬂ‘um’aa@mlmﬂummm T lUdsnnamunsainléfidasnny (Bares,
1978) MIdAnmaninavasruianazvasulainnddangfinssun1sivuiigavadnaiuas
aauniadiddnde anmidaldiinmsfnmdayanmaniinianaiugiudmivinldaanuuy
' 5 a. oA a & g o P o a &
druesuinivaanuhililudmalng fsvinlenuiivuvenisdszandldwaiiwed
- @ AV s @ e A ' v a 9 a a ad &
asunIamuludszinadellduanidn doiu enaldiAaaudrlaludzgriafinuindu
um"’a%’yﬁﬁaﬁ?@]qﬂi:m@TL'Waﬁﬂmﬁw%wa‘uam’%mmﬁmm:‘vmaﬂa:maqmmmam%m‘]@ia
WOANITNANTILLTIaavadnaflamaaswadinaiaaunia launTnarauniaavadalatig
wadlamaainafuainauniandsamunauradononsdud a9 uazanamussdaan lvuie
ARZALANANIN® LA BIANUFNNUTTZA T RUIBUSITANUAMNIATUA (stress-strain
response), MaITLLTIaq (compressive strength), Iu@ﬁﬁﬁ@%%u (modulus of elasticity) usz
anwoznsive s lddamsRasmSouiAounudaSausudaudaaunialnd wanani
I IUE U 03 LU AR LU VIR BIAATUA U DA NN FU AR FIZWINIRUIBUSIAY

MNALATLAYaIN BRI aTWaRIaTAaunTadnenY

2. Jaquazidnsnaaay
=) & =1
2.1 wadlwasaaunia
A 0 a & a A a2 A a & a Al vad
ATHN 1 uESIFINYTNoUWeRIWaIAaunIanlTIunNsAnEG lagwefamaeisaunltite
o P 4 & a S 9 o
N19N13AN fa ESTAR R289TP(N) aifia isophthalate Taidunadiaamaaiisduuuunianlt lay
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a5 19h 1 ulsznevveeiemaainedinasaaunia

Polymeric matrix constituent Compaosition
. Unsaturated polyester resin, Commercial name: ESTAR
EES R289TP{N), Isophthalate type
Initiator Methyl Ethyl Ketone Peroxide (MEKPO)
Promoter Cobalt napthenate
Aggregate River sand and lime stone (Maximum size 10 mm)

A3 2 FasunFNUadINeRNeTIITRLAzNIATIN la s wHnvaIna fasAaunIATIN

Mix 1A 1B 1C 2A 2B 2c 3A 3B 3c 4A 4B 4C 5A 5B 5C

Polyester
polymer resin 12 12 12 16 16 16 18 18 18 20 20 20 22 22 22
(%)

ES Type A 88 - - 84 - - 82 - - a0 - - 78 - -

o

s

g,’ Type B - 88 - - 84 - - 82 - - 80 - - 78 -

o

o

< Type C - 88 - - 84 - - 82 - 80 - - 78

JenunAudsIUAA%fa Cobalt Napthenatec ui waRlamaasisiuilansuniuvainm
Yu Fruwdau Tnofiautianandwia danunila 3.0-5.0 poise szaziamlunisrash (el time)
2045  wh ﬁqmﬁagﬁ 25 asewaduy uszlanudariuwag 107 Sasudul jise
(initiator) @ Methyl Ethyl Ketone Peroxide (MEKPO) Tanld#ii3unms 1 ulafiduslamimiin
vastSanmwaiiwaiiedu

wareildlunsanwil do nrouanih andnefivne Twmtauasadan defunasud
ThduuraruazdvalunsniadesaususdandaeunialaomluluiuismTauasmodu
wazAnAlnados laodwinoiminuds (dry unit weight) 2,750 Alanfudagnuiaiiugy uazdd
lugdmanuazdoaausrumitesnit 2.0 nodanagnihanaianuazaadly
sz Lm:auuﬁaﬁqmmﬁ 115 gamLralfoR nadanNLu aniaNAAIINg LAz RNAIRTI
wue 10 Daduasderuazunisias 172 uddaazunsaiued /8 vailiialiuineanzuasuia
saduldanuanasgiueasvrsrviuunaizawia (al-in - aggregate) wavwfiudly
fanan fa ﬁuﬂ“uuwﬁaﬁ%mﬂﬁmﬁﬂuﬁa 2,710 ﬁiaﬂ%'mﬁagnmﬂﬁmm mm@ﬂﬁgf@maama
souAlFlumsdnmiiviniy 10 Ssdwas ‘um@ma:‘uaamm'mm%’lumiﬁﬂmﬁ%'fgnﬂ%‘ﬂﬁﬁ
P uazdoa (HuazunTue 4) Land13nusuIn 3 VUIaaa aauaaslunind 1 Tag
VRTINS 3 ywanazdinadullamuanasgiu BS 882 2898780 uULRMLTWG

2.2 FAHINHEY
A e a a a a & a o P Sae =
WWaAn s anTwazaUSu e fiwa SL3au wazananuazd e IuddnflazltRadinySum

wadwadisduuazianvlastiminuaanedivafaaundasivfiuand anu U 15 uuy
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a - A A A a & .:s a a ' a & @
dmuazduanuaasluaTeh 2 laoinedwefaouniaaudadmdindngniaiouiulayld
VIRTIVNVUIAARSHIRUANANINY 3 VURARS (ANFITa 2.1)

2.3 ML BLNIURLNNINAFHOL

MIASNALBENILASNITNAREUNTITULIIaaTaInaR e TaaunIanIeiaIuuaIgn ASTM
C 579-01 Method C & wSUvmIaaazvadnInlalfin 10 Aadwas Arathanazeutiuuuy
mam:uaﬂﬁ'ﬁﬂum@Lﬁumuguﬁnma 50 JARIUAT WAZANES 100 URRIUAT l#5zaza1in 7
eI ﬂ’ﬁ‘i_i&JLl,a:ﬂ’ﬁﬂ@]ﬁa‘i.lﬂizﬁ’]ﬁqmﬁﬁﬁﬁﬂa LRZAMNAULITILINIA NITNAFAUNITILUITIDG
nszvinlagiadas Universal testing machine §%a Chunyen 1 CY-6040A12 lavlfnnnuialu
mﬂﬁﬁ’mﬁﬂmmn 0.41 wnzthaaadew? wananiuud SrsthsneiweSaauniauaia
ldgnnareunidrenumutsnluninle (workability) laudnadsiinmsnasauainmnasey

anwanunnlunian lavesdauduasand uuuldenisiva (flow table) awunasgiu ASTM C
109-08

100 T T T — T
i —— Aggregate A i
80 - --@-- Aggregate B ’7' -1
g L ——-  Aggregate C r,’ |
S 4
g 60 ‘," / -
s
oy
S 40 -
5
= L i
20 —
0 ,’:'1/‘ T B | 1 L1 r il
10" 1¢° 10!
Gradation size (mm)

AW 1 ﬂizﬁ]’]F;I"IJ‘W]@I“IJ@GN?ﬂi?&]ﬁﬂlu’mﬂﬂ:@i’]dG]

3. HANINAFAULAZILATIZWHA

3.1 ﬁﬁﬁa%‘uLmé'ml,aﬂugﬁﬁﬁwgiu
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#1499 PIMHANIINAFDLWLIN o FasmySunonsEui i ﬁwﬁﬁuLméT@gaqwmwaﬁmﬁ
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I a o
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YTV TURINzEN S99 AU A NHANNITNaRIUMRITLANATINYTIIAN A, B uaz C AdaN
v umanzean infAsanuh 18 1wWafldud uazAasTuusidamiuvinny 75.2 Luns-
thania  fdsvasdwglsznay (composite  material) gnaduaulnufidIvasTrgUszam
(strength of matrix material), ﬁ’]ﬁwaamm’mﬁai‘ﬁ@ﬁmLLN (strength of reinforcement
) @, drll o ow i, o3 5. 2
material) WasWINFUHE (interface) TR NUTAFIUHTNVBI TS AfIvaInedamaas
a o L 1o as a 4 aa - o 5 e
iulaam lfiddinindaswesunrinazidvadaduwindinn siica) lasnludasvas
a & e as i a A 4 P O T, S
waaLuagﬂauﬂ%’ﬂgnmuqaﬂﬂwmﬁmm:mwwaamaﬁwunumm’;umﬁmmn’nmm
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USanmsdudeuiasivdiiume mfwauwamﬂamaﬁuysﬂ meanumLﬂumuﬁﬁmmﬁgﬂ
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NNNTT it curve  BANNTNAFAL WU Lﬁuiﬁdmwé‘uﬁuﬁizmwﬁﬁﬁﬁuLmé“@]gaq@Ll,a:

ﬂ'%mmm%ummmLl,ﬁ@mayj'ﬁlugﬂW'qua'm'S'\ NEUN el
G, = axresin content” + b x resin content + ¢ (1)

lauf o, fa AA9TUUIIan, resin content Aa UFunnwsdulasvininvasiminwefiuad
aaunia (efidud) uaz a, b, c fa windweeriaadmmivauiuiuiszniainasiy

wisagIganazIan M T lapdansasAuaadlunind 2

nwA 3 u,ammmﬁuﬁuﬁsmjwiug}ﬁaﬁwwua:ﬂ%mmnﬁu nFUwLI Fiﬂuglﬁaﬁwgiu
a = a P T a
vaswaliweinauniagnaiuaalasruinnazadIaIn lasUSunosduinlusunusiy
o Y | A = o i o '
lugdndanduniiniudy udiladiumsduginiine oRC ui lugdadantduazaans lao
ianazanaTnnlmuazdoeanndi (Winnn A) aziiluedadendudinimanasuniaiu
aziduadaundy (dzinn €) Mdsiuundazemeiwaiaeuniandiunmusdududrovaiqa
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3.2 wihuusddanszanueIuamoldusias
WA 4 LEFIAMUFUNUT Tz IR susaza NI oan aldusidauasdintng
wadlasmaainadwairaunIadmiuuianywuansslzinn B anuamInagaus ndiuvad
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(Uvzinn B) ﬁ’]ﬁﬁmmﬁﬂLLa:IugﬁaﬁﬂﬁQuﬁJ:L'ﬁ'mmﬂ%mmﬁu lagidsiunssdagagaiia
Fanuaioaszning 0.0136-0.0147 Tasiwayiafiwas Fafudumuliinosdu validna
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EFFECTS OF AGGREGATE SIZES ON THE STRENGTH OF POLYMER CONCRETE
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Abstract: This paper presents the effect of aggregate size on the compressive strength of the polymer concrete
(PC). The compression tests were carried out on a number of cylindrical PC samples prepared under various mix
proportions between resin, fine aggregate and coarse aggregate. The general results of compression test have
presented: those are oxial stress versus vertical strain, strength versus fineness modulus and strength versus
coarse aggregate content. Based on the tested result, it s found that the compressive strength of PC sample for
any mix proportions drop down when the resin content increases over the optimum point. The fineness modulus
{size) of fine aggregate has no significant on the ultimate compressive strength. The addition of coarse aggregate
can enhance the stiffness and ultimate strength of PC when it replaces the fine aggregate at the optimum

proportion which is the 50 percent of the fine aggregate by weight.

Keywords: polymer concrele, polyester resin, compressive strength, fine aggregale, coarse aggregale
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