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Flexural Behavior of Sandwich Panels Using
MMA Modified Polymer and GFRP
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ABSTRACT

In this study, a MMA modified polymer mortar sandwich panels was developed : Core was made with the
MMA medified polymer mortar whose compressive strength was about 1020 kgf/crf, and both facings were
made with the glass fiber reinforced plastics (GFRP). The results showed that the strain energies increased
20~33 times, respectively, as the thicknesses of facings increased from 1.50 to 2.76 mm with fixing the core
thickness to constants (30-50 mm). On the other hand, these values showed a tendency of decrease as the
core thickness increased regardless of thickness of facings. A set of basic data for the structural analysis
could be provided by investigating the correlations, within the scope of this research, between the resisting
moment and the thicknesses of core and facings.
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Table 1 Mix proportion of polymer mortar (Unit : wt. %)
Bind . .
- = inder — — rrevs Filler Fine aggregate
UP SR MMA Initiator contents (phr™")
6.0 1.2 48 20 180 70
Notes UP® : Unsaturated polyester resin SR™ : Shrinkage reducing agent
MMA™ : Methyl Methacrylate phr™** : Parts per hundred parts of resin
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Fig. 1 Load-deflection curves for GFRP polymer mortar sandwich panels with core thickness of 30, 40, 50mm
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Table 2 Strain energy of GFRP reinforced MMA modified polymer mortar sandwich panels

Series thi%]g;zss Facing thicknesses (mm) Fa(ill(ur; ](;ad De(frlr?frson S(t;alfx} er:‘erg)y
(mm) Compressive Tensile gl/m gh/m = m
T3-0-0-0 - 1,600 472 3.7
T3-0-0-M Mesh 2,630 26.98 34
T3-2-2-G 30 1.50 1.50 5,354 4871 157
T3-3-3-G 2.05 2.05 7,271 45.36 198
T3-4-4-G 2.76 2.76 9,553 55.68 254
T4-0-0-0 - 2840 3.52 49
T4-0-0-M Mesh 3,860 24.86 46
T4-2-2-G 40 150 1.50 7,784 36.20 178
T4-3-3-G 2.05 2.05 9,962 33.87 226
T4-4-4-G 2.76 2.76 12,964 35.63 263
T5-0-0-0 - 4440 2.82 6.2
T5-0-0-M Mesh 4,509 35.79 57
T5-2-2-G 50 1.50 150 9,962 33.21 210
T5-3-3-G 2.05 2.05 13,262 30.01 246
T5-4-4-G 2.76 2.76 16,493 21.99 270
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Fig. 2 Strain and stress block
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Table 3 Comparison of predicted and measured resisting moment

Core GFRP( this:kness Méximurlp M, (kef-cm/m) Flexural
thickness cm co?nparlgssoive i strength
{em Compressive Tensile side Measured Predicted (kgf/cn)
0.1500 0.1500 8385 120,486 130,116 803
30 0.2050 0.2050 10319 163,590 175570 1,091
0.2762 0.2762 11680 203,254 232,393 1,355
0.1500 0.1500 7300 172,125 175,745 645
40 0.2050 0.2050 9073 224,156 237,508 841
0.2762 0.2762 10320 280,145 315,127 1,051
0.1500 0.1500 6215 224,140 221,330 538
50 0.2050 0.2050 7826 289,154 299,354 694
0.2762 0.2762 8960 372,154 397,680 893
6.4 2
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