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ABSTRACT

The stress-strain relationship of polymer concrete flexural member was evaluated using C-shaped polyester
concrete specimen, the compressive strength of which is 1400 kgf/cr. Eccentric compression test was performed to
estimate the parameters, @ S1, 7 for equivalent rectangular stress block. The ultimate moment strength ware
obtained from the bending test on reinforced polymer concrete beams which were prepared with 5 different tensile
steel ratios with a shear span ratio of 4.0. These values were compared with theoretical ultimate moment strengths,
which were obtained using the parameters a@=061 and A1=0.73 from stress—stain curves of C-shaped specimens.
The results showed that, when tensile steel ratioc was over 0.50pb, the experimentally obtained moment strengths

were well matched with theoretically calculated values.

In order to develop accurate criteria for polymer concrete flexural members, however, many other expermental
studies for parameter determination are necessary using C-shaped specimens which have various compressive

strengths and different sizes.
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Table 1 Properties of unsaturated polyester resin

o . Viscosity Acid |Styrene content
Specific gravity (25C, poise) | value (%)
1.12+0.02 30 24 38

Table 2 Mix proportion of polymer concrete
(unit : wt. %)

Binder Filler Aggregate
UP | SR.A |Silane (phr#) Fine Coarse
8.3 2.7 2.0 12 49.8 27.2

Phr : parts per hundred parts of UP
SR.A : shrinkage reducing agent
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Fig. 1 Detail of C shaped specimen (unit : cm)
Table 3 Details of test beams
Tensile
Beam No. | b(cm) | d(cm) reinforcement o (As/bd)
FB-1 16 21 2-D29 0.038
FB-2 16 21 2D-32 0.047
FB-3 16 21 4-D29 0.076
FB-4 16 21 2-D29, 2-D32 0.085
FB-5 16 21 4-D32 0.094
639
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Fig. 2 Loading equipment of C shaped specimen

Fig. 4 Setting equipment of beam specimen
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Table 4 Materials properties

1 Strength Elastic modulus
Materials (kgt/em’) (kgf/em?)
Polymer concrete 1,400 2.99x 10’
Steel bar 4,400 2010
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Fig. 8 Analysis of rectangular stress block

Table 5 Comparison of parameter coefficients of
stress block

Description o B1 Y
Cement concrete® (f4>560 kgf/cr) | 056 | 0.65 | 0.86

MMA polymer concrete”
(£=700 kat/ct) 071 ] 086 | 0.8
UP polymer concrete' " 061 | 0.73 | 0.845
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Table 6 Comparison of observed and predicted ultimate moments of polymer concrete beams (unit :x10° kef - cm)

a =056 =071 =061
Beam No. o 0/0b M, £1=065 Mo/M, 817086 | MM, £81=0.73 Mipa/My
(MDIACI 318) (MDZ)Z) (Mw)test)
FB-1 0.038 0.25 11.9 10.93 0.92 10.93 0.92 1052 0.88
FB-2 0.047 0.31 14.5 13.34 0.91 13.27 0.91 12.64 0.87
FB-3 0.076 0.50 176 20.32 1.15 20.16 114 18.49 1.05
FB-4 0.085 0.56 19.1 22.30 1.16 22.09 1.15 20.00 1.04
FB-5 0.094 0.61 20.1 24.18 1.20 23.92 1.19 21.37 1.06
Average 1.068 1.066 0.98

Note Mp™ ™ ; Predicted ultimate moment of cement concrete with compressive strength of 560 kef/cif
Mp:z 5 Predicted ultimate moment of MMA polymer concrete with compressive strength of 700 kgf/cw

Mps 5 Predicted ultimate moment of unsaturated polyester polymer concrete with compressive strength of 1,400 kef/cn’
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