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Flexural Behaviors of Sandwich Panels of
Polymer Mortar Reinforced with GFRP
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ABSTRACT

In this study, a polymer mortar sandwich panel (PMSP) was developed : Core was made with
the polymer mortar whose compressive strength was about 840 kgf/cr, and both facings were
made with the glass fiber reinforced plastics (GFRP). The results showed that the strain energies
and the ductility indices increased 16-340 times and 2-8 times, respectively, as the thicknesses of
facings increased from 0.6 to 3.0mm with fixing the core thickness to constants (12-36mm). 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.

1. M8

iz
=

Zeiv] 2aEY RE2ges 9 AUNE Z3EY Regad W8 &% 8 2 AR} B2
oot WekEA B WEE S 5 WrAel S5t Ash G T Qe zAse e FRE
297 olgHel A1 vk Fejn) FAAEE AA ARu7E 2t AHAEA B)H GHASIL A
HHeg 27] i 2y 7|53 2 GHFA FAE FARGE dud Ao v FAS g
TEZOY #AS 22 AR ol&H AE A4rt diRFolth dHFAVL ke BHREAE FYE Ao
7t ol HolAel e oAE ntAH 2 g8 JiEgohd A =d &3 sdstr] olfd) ol d ¢k
S FAE Ze BEAES £YUS ol AUF ZA & 4 Y wF Balopd F& 2 dRu i o
2EAA 2 dFFd AHE Sds) & F e ARG AR e VEAATE 23] FA)
Hogy dtyez b fesictn wadr

Wt & dFeldE SARIE 20 RER2o|n YRARIL $FFF, HatAzRobA da o4y
I 3 a2 Aol dFE mdA, muUlFAel GFRP(Glass fiber reinforced plastics)® BEA® A=$)
A ARSI ool die WRAE AYHeE TAFe SN GFRPRY Eovm=el2g olgd AEY
SHARA 712AQ a2 MTaA S}

2 4

W~

+ AR Y, FANSGT et H4)
w384, BAUSE FYFAY 24
w3, FLNGT Hord A5y
e A8 4, ZAUSE o S ny

20014¥9% 74 gewrxs] =54 159



2. HEA =

FAE Zgn gz Az 4" ZEv REEl2E FUAR FQA T ALY BExs Z9
28 FAE IYEA A3EAA AHY A A4 289 (Ortho type)S AHE3IAen, A
FrEe 2277 8 A EezEAe 28¥d Zixme §3]4 2 Shrinkage-reducing
agentZ Attt £3AE $3 SAFEES AMEIA R, FAE FH KA ARE AHSSEA T
ERA FAE gaegol 03%vgte] HEE FE3 AZAFG. EF FRPAZE FA& FAY
Zgn zegl2e] A 5UF FFY Ex38 Zdd 2 £XE AN 2AE FEdRE
Roving cloth®} # w724 Lining& Cloth ¥ 59 #84d#E AHEs9

3. AlE| M=
31 Egv mag=2 TAA Az

KS F 24199 (Bglolxd2 by E28EY Zx AEE AFA Axg)d Azl o3 A
g AzsAct AHgd EEv ZEEE wigel = Table 13 2

Table 1 Mix proportion of polymer mortar (unit : wt %)
Binder Fill - ‘
. - .. e T pist regate
UP SR Initiator contents (phr ) e © aggreg
14.45 2.55 1.0 17 66

Notes : UP" : Unsaturated polyester resin SR™ : Shrinkage reducing agent phr™™" : Parts per hundred parts of resin
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Photo. 1 View of flexural test for PMSP Photo. 2 Failure mode of PMSP
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Table 2 Mechanical properties of GFRP according to thickness

Roving cloth Tensile Secant elastic Strain
Series Number of . strength modulus o
layers Thickness (mm) (kef/crmd) (1Pkgt/cmd) (%)
GFT 123456 1,23456 06, 12, 1.8 24, 30, 36 2970~2980 1.04~1.05 3006
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Fig. 1 Load-deflection curves for GFRP polymer mortar sandwich panel with 12, 24, 36mm core thickness
Table 3. Strain energy of GFRP-Reinforced PMSP
Core Facing thicknesses . . Cracking Ductility .
Series thicknesses ensile- Fa(lll{lgfe/nlq(;ad De(fIII;cIcISon deflection Index S&Z‘fr}n?}e;g)y
mm compressive (mm) (mm) ()
T1-0-0 0-0 529 2.39 - 09
T1-2-2 12-1.2 4987 356 74 100.1
T1-3-3 12 18-1.8 6,105 364 48%0.1 7.6 1188
TIi-4-4 2.4-24 9,766 374 7.8 191.6
T1-5-5 3.0-3.0 15,228 384 8.0 3089
T2-0-0 0-0 2115 2.1 - 2.1
T2-2-2 1.2-1.2 10,032 21.1 45 1175
T2-3-3 24 1.8-1.8 12,500 21.7 47101 4.6 153.3
T2-4-4 2.4-2.4 17,142 21.8 46 204.0
T2-5-5 3.0-3.0 21,502 234 5.0 2735
T3-0-0 0-0 4,753 1.9 - 44
T3-2-2 12-12 11,976 9.9 2.3 68.8
T3-3-3 36 1.8-1.8 14,700 10.3 44%0.1 2.3 81.9
T3-4-4 24-24 19953 113 2.6 1114
T3-5-5 3.0-3.0 25,325 11.9 2.7 151.7
3000 800 0.65
O 36mm M = 680.16¢ "I
2500 A z4mm M = 406.45¢ °O" 700 poo 0.60
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Fig. 2 Relationship between bending moment and

Facing thickness (mm)

facing thickness

Core thickness (mm)

Fig. 3 Correlation between constant a, b and
core thickness
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