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Table 1 Composition of Cement Concrete®

Material Weight [%]
Cement 17.9
Water 7.4
Crushed stone (5-15 mm) 43.7
Sand (<5 mm) 31.0
Total 100.0

a) Portland cement, Water/Cement =41.4%, Sand/Aggre-
gate=41.5%, Slump : 8 cm.

Table 2 Composition of Unsaturated Polyester/Styrene
(UP) Polymer Concrete

Material Weight [%]
UP Resin® 10.0
Crushed stone (5-15 mm) 43.6
Sand (<5 mm) 31.2
Filler 15.2
Total 100.0

Hardening conditions at 23°C-Initiator : methyl ethyl keton

peroxide, 2.0wt% . Accelerator : 6% cobalt naphtenate,

0.2wt%.

a) Dainippon Ink and Chemicals Co., Ltd. : TP-210 and
TP-900 (added 20 wt% to TP-210).

Table 3 Composition of Glycerol Methacrylate/Styrene
(GM/St) Polymer Concrete
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Material Weight [%]
G b= AR
GM/St Resin® 7.4 B, BERFIRSRET L,
Crushed stone (5-15 mm) 449 4.3. MSHHER
Sand (<5 mm) 32.1 Fig. 3 BKREVO—EGHEEN S & TORILT LIREEL
Filler 15.6 DE%E T, DR 10°C T GM/St (—10) DEEWL
Total 100.0 NOBEHTHRICHAETHEET 5 0I3, SR EZHBRICL

Hardening conditions at 23°C-Initiator : methyl ethyl keton
peroxide, 3.0 wt% . Accelerator : 6% cobalt naphtenate,
0.7 wt%, N, N’-Dimethyl! aniline, 0.7 wt%.

Hardening conditions at —10°C-Initiator : methyl ace-
toacetate peroxide, 4.0wt%. Accelerator: 6% cobalt
naphthenate, 3.0 wt%.

a) Hokkon IPC Co., Ltd. : Marvel Rec MR-05.
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Table 4 Properties of Various Resins

Property

UP System

GM/St System

Main component

Unsaturated polyester styrene

Glycerol methacrylate styrene

Appearance Clear liquid Milky light brown
Viscosity (20°C, cp) 200 27
Specific gravity (20°C) 1.12 0.99
Table 5 Coefficient of Linear Expansion (10°C-—10°C) and Initial Thermal Stress (10°C)
Coefficient of linear expansion [X1073 1/°C] Initial thermal stress [MPa]
Cement 1.0 1.1
UP 1.6 1.6
GM/St (—10) 1.3 0.0
GM/St (23) 1.2 1.5
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Fig. 3 The Relation between Thermal Stress and Temperature
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Table 6 First Transition Temperature of Various Mix-

tures
First transition temp. [°C]
Cement —2.6
Uup 6.4
GM/St (—10) 2.6
GM/St (23) 9.1
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Fig. 4 The Relation between Thermal Stress and Temperature by Thermal Repeated Load (GM/St (—10))
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Table 7 The Ratio of Stress/Temperature between First
Transition Temperature and Second Transition
Temperature (first region), between Second
Transition Temperature and Third Transition
Temperature (second region)

First region Second region

[MPa/°C] [MPa/°C]
Cement 0.11 —
UP 0.17 0.15
GM/St (—10) 0.14 0.13
GM/St(23) 0.12 0.11
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Thermal Properties of Polymer Concrete Using GM/St Resin at Low Temperatures
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This paper describes thermal stress and flexural
properties of polymer concretes using Glycerol
Methacrylate/Styrene (GM/St type) which can solidify
at low temperatures, compared with the polymer
concretes using Unsaturated Polyester (UP) and cement
concrete itself.

Keywords

It was concluded that thermal stress of GM/St type
mixtures was smaller than that of UP mixtures, and the
flexural strengths of the polymer concretes using the
resin did not depend upon temperature, and they could
resist thermal stresses at low temperatures, comparing
with cement concrete.

Polymer concrete, Thermal fracture test, Flexural test, Vinyl type resin, Low temperature
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