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Structural Behavior of Polymer Mortar Sandwich Panels
with Simply Supported Four Edges
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Abstract

The structural behavior or sandwich panels with simply supported four edges was evaluated
under static loading at center. The sandwich panels were made using epoxy polymer mortar facing
and expanded polystyrene core. Unit weight, ultimate load and bending moment were affected
by thickness of facing rather than core. Unreinforced panels showed that the maximurn deflection
was a function of core thickness rather than facing thickness, but reinforced panels did not show
much difference due to variation of facings or core thickness. Reinforcement was found to be
less effective in reducing deflection. An obvious trend was found in crack pattern in accordance
with facing thickness for unreinforced panels. However, multi directional crack patterns were found
for reinforced panels.
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Table 1 Physical and mechanical properties of epoxy
polymer mortar for facing material

Specific Elastic Compressive Tensile Flexural
gravity modulus strength strength strength
(MPa) (MPa) (MPa) (MPa)
1.8 19.000 83.5 12.3 31.2
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Table 2 Physical and mechanical properties of welded
wire-mesh for reinforcing material

Specific Tensile Elastic { Diameter
gravity strength modulus ‘
(Mffa) (MPa) (mm})
7.93 36.500 194,000 2.5
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Table 3 Physical and mechanical properties of expanded
polystyrene for core material

Specific Elastic Compressive Tensile Flexural
gravity modulus strength strength strength
(MPa) (MPa) {MPa) (MPa)
0.03 7 0.16 - (.34
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Table 4 Detail of sandwich panels

Sandwich panel Thickness (@m)
(D) Core Facing Total
- _ . (Polystyrene) | (Polymer mortar)
 G-Fy 5 50
_ Ca0-Fy 50 8 66
C-Fi2 | 12 7
_Cloo-F5 | 5 110
CL0-Fg 100 8 116
W 12 124
a1,
—
A— / L, : Core(expended polystyrene)
-kirﬂ\\

A\ L. : Tack coating(epoxy resin)
L, : Facing(polymer mortar)

Fig. 1 Shematic diagram of a sandwich panel
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+ : Strain gauge
Y : Displacement transducer

Fig. 3 Installaction of strain gauge and displacement
transducer at the bottom of sandwich panel

Table & Stiffness and stress parameter for rectangular
orthotropic plate under center point ioading with
simply supported four edges'®

alb
D,/D,
0.25 0.5 1 2 4

1 5 0.397 0.445 0.435 0.365 0.297

A, 0.295 0.365 0.435 0.445 0.397
2 8, 0.467 | 0.535 | 0.553 | 0458 | 0.368

A, 0.230 0.290 0.363 0.395 0.357
4 B, 0.548 0.635 0.692 0.587 0.463

A, 0178 | 0.232 0.293 0.345 0.318
7 5 0.620 | 0.725 0.813 0.725 0.558
A, 0.147 0.192 0.243 0.307 0.288

10 5 0.670 0.787 0.892 0.892 0.63
By 0.128 0.170 0.217 0.282 0.272
15 A, 0.730 | 0.862 0.983 0.817 0.575

By 0.110 0.148 0.188 0213 | 0.213
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Table 6 Unit weight of sandwich panels

Sandwich panel | Core Unit weight (kg/m?®)
(ID) (mm) | Unreinforced Reinforced
CH0—F5 26.6 21.7
Ca0—-F8 50 38.9 40.9
C50-F12 55.0 57.8
C100 - F5 27.7 28.8
C100--F8 100 40.2 42.2
C100~F12 56.2 59.1
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Fig. 4 Load-deflection response at center point for unre-
inforced sandwich panels
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Fig. 6 Moment-strain response in short direction for

unreinforced sandwich panels
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Table 7 Test results of unreinforced sandwich panels
Sandwich Bending
panel Load(kN) moment(N - m) Deflection(mm) Strain( <107
1D _ Cracking Ultimate Cracking Ultimate Cracking Ultimate Ultimate
i C50 - F5 11.3 11.3 10.8 10.8 9.4 9.4 1,230
C50 -8 11.8 13.9 11.3 13.3 7.5 8.9 1,195
Ch0--F12 12.2 19.6 ! 117 18.8 5.0 8.6 1,100
CLOO - F5 14.4 14.4 ; 13.8 13.8 17.5 175 930
Cl00-F8 17.2 18.9 16.5 18.1 15.9 : 18.0 i 1,140
 C100-F12 19.4 237 18.6 227 124 | 191 | 1.232

Tabie 8 Test results of reinforced sandwich panels

Sandwich
panel
50 - F5
C50--F8
Ch0—-F12
C100-F5
Clo0-—-Fsg

_Clo-kie

H 53 18, 19933,

Bending

L Load(kN) moment(N - m) Deflection(mm) Strain(x 10°%)
iriwC»r‘acrk}p;g» i I.Jltimate mCracknlg Ulgmate Cracking Ultimate Ultimatem_
i 12.5 162 12.0 15.5 12.8 18.2 890
| 18.5 22.5 17.7 21.6 10.6 16.0 862

25.9 324 24.9 3i.1 9.8 14.4 842

12.3 16.7 11.8 16.0 7.8 14.1 870
& 22.5 235 21.6 22.6 8.3 16.2 910
I - T 325 9.8 195 951
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