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The Investigation of Stress Block of C-Shaped Specimen for
High-Strength Polymer Concrete
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ABSTRACT

This study was conducted to develop a procedural method to produce a high strength polymer
concrete using polyester resin to experimentally examine the stress block properties of the high
strength polymer concrete. C-shaped specimens were produced and test to compute parameter of
the stress block. They were A = 0.73 and 7 = 0.845, respectively. ki is the ratio of the depth of
the maximum compressive strength of the beam
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Table 1 Properties of unsaturated polyester resin

Specific gravity Viscosity . Styrene content
(25C) (25C.mPa - 5) Acid value (%)
1.13 300 20.0 40
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Table 2  Mix proportion of polymer concrete
(unit @ wt. %)

Binder Aggregate
Initiator Silane Filler Coarse Fine
UP+ST | SRA ((:gglt,(?;] t (phr") aggregate aggregate
8.27 275 1.0 2.0 12 21.2 49.8

Note : UP ; Unsaturated polyester resin
ST ; Styrene monomer
S.R.A ; Shrinkage reducing agent
phr’ ; parts per hundred parts of resin
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Fig.2 Loading equipment of C type beam
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Table 3 Mechanical properties of polymer concrete

L Compressive strength | Splitting tensile strength Flexural strength
Description
(kgf/cnt) (kgf/cm) (kgf/cif)
Number of specimens (n) 30 30 30
Mean ( x ) 1,397.0 1206 3038
Standard deviation (s) 41.0 55 135
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Fig.3 Compressive stress-strain curve of C-type beam Fig.4 Stress block of C-type beam at ultimate foad
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Fig. 5 Equivalent rectangular stress block
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Fig. 6 Analysis of rectangular stress block
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Table 4 Stress block parameters at the ultimate strength

. fa® Trax € peak € ut kl
D t _
PN | kgt | Gegtiemd | (x10% | (x109 | ¢ | 7| gl BT
C-type
b 1,39 1,332 7,623 8,034 0611036 073 | 094 [ 0845
eam

Note : ® Mean value of cylinder specimens (¢7.5X%15 cm)
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Table 5 Comparison of parameter coefficients of stress block

Description a 8 b y
Cement concrete * 0.56 0.325 065 0.86
MMA polymer
concrete‘{p 0.711 0.434 0.86 0.85
UP polyme
concretepp d 061 0.36 0.73 0.845
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