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An Experimental Study on the Flexural Deflection of Sandwich
Panels with Polymer Concrete Facings

s} ] A* . o] A HA*¥* .o It A rkk
Hahm, Hyung Gil - Lee, Suk Gun - Yeon, Kyu Seok
o] ;] _?.** . o] =S Q) Hrkk

Lee, Hyun Woo - Lee, Jong Won

Summary

The purpose of this study is to analyse deformation properties by carrying out of flex-
ure experimentations after fabricating polymer concrete sandwich panels which are com-
posed of the polymer concrete in facing and expanded polystyren in cores, and to provide
the basic data necessary to design, fabricate and operate the structure using these poly-

" mer concrete sandwich panels

The analysed result of this study is summarized as follows.

1. The result of experiment on flexural deflection indicated that the thicker the thick-
ness of both cores and facing of the polymer concrete sandwich panels, the smaller the
deflection but the larger the ultimate shear force. In addition, it was also shown that the
thicker the thickness of these cores and facing, the smaller the increasing rate of the de-
flection with the increase of load.

2. The breaking shape of polymer concrete sandwich panels by experiment on flexure
was different according to the thickness of facing. When the facing was 5mm in thick-
ness, it was the flexure while it was the flexure and shear failure when the facing was
10mm in thickness. As a result, it seems that the thickness of the facing has a great ef-
fect on failure.

3. There were induced not only the related formula between load, deflection and defor-

mation according to the thickness of cores and facing on the basis of the flexure experi-
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ment, but also related formula between load, horizontal displacement. Then, 1t seems that

it will be possible to estimate the above elements by using these related formulas.
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Fig. 1. Constitutional formula of ortho type unsaturated polyester resin

Table-1. Properties of unsaturated polyester 27238 MAAANE AHflen, o A& ¥
resins A A& Table-2¢} ).
Specific . . Styrene
. Viscosity . . s als
gravity (25C) Acid value| content Table-2. Properties of initiator
(z5¢) (%) Component |Specific gravity| Active oxygen
1.12+0.02 4+1.2 24+4 38.0 MEKPO 559
5% 1.13 10.0
DMP 45%
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Table-3. Properties of shrinkage reducing

Table-6. Physical properties of aggregate

agent Ab Percentage
Viscosity |Involate substance Specific §or Unit weight| passed of # 200 | Finess
. Appearance .| ption )
(26°%) (%) gravity (%) (kg/m?) sleve modulus
31-41 . 34-38 Transparent ’ (%)
2.60 | 0.75 1,500 0.68 2.73
7 A& Table-37} 2tk
100 ez
~ 90 LI B o
2l STy £ & - 2
_ - _ § 70 \\‘ AN
£ YA AgE FAAE FL@ED Lo —
el ALz (heavy calcium carbonate) &2 =} 10 \\" —\
. 5 3[\ ~ N
A7] 1~30pm, 225 2500~3000cm?/g# g =
=24, 7 9wd 44 % ety a2ye o

Table-4 9@ Table-5¢} Zt}.

Table-4. General Properties of heavy calci-
um carbonate

M Retained
Specific | Water eén White cane
| Absorption grain . | percentage
gravity (/o) content | pH | =, |colorimetric {4335
cc/g size 0
(gfcc) (%) (%) .
(pm) sieve
0.75 020 | 0303 | 88| 13 90 0.03

Table-5. Chemical components of heavy cal-
cium carbonate
(Unit : %)

CaO | AlOs | Fez03 | SiOz | MgO | Ig. loss
53.7 0.25 0.09 2.23 | 0.66 42.4
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Table-7. Mix propotions of polymer concrete
(Unit : wt%)
Binder(UP+ST) Filler - Aggregate
16 12.6 . 714
UP : Unsaturated polyester resin,

ST : Styrene monomer
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Table-8. Mechanical properites of polymer

concrete
Splitti
_ |Modulus of | Compressive P ?ng Flexural
Specific . tensile
7| elasticity | strength strength
gravity strength
(kg/em?) | (kg/cm?) 5| (kg/cm?)
(kg/cm?)
2.1 | 1.17x108% 628 91 175
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Table-9. Mechanical properties of expanded
polystyrene foam

Compressive| Flexural Shear Shear
strength strength | strength | modulus
(kg/cm?) | (kg/em?®) | (kg/cm?) | (kg/cm?)

0.803 2.35 1.05 61.87
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Table-10. Physical properties of E-glass

Specific | Tensile strength | Young’s modulus
gravity (kg/mm?) (kg/mm?)
2.55 350 7,400

Table-11. Chemical Component of E-glass

(Unit: %)
Si0; | AlbOs | CaO | MgO | B20s | Nay0
54 15 17 5 8 0.6
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Fig. 4. Fabrication process of polymer con-

cre sandwich panel

Table-12. Detail of polymer concrete sand-
wich panels

. Thickness . . [Weight per
Specimen Size(cm) |Weight|

(mm) unit area

No. Core | Facing (hxoxL) | e) (kg/m?)
Ch0-F5 | 50| 5 |6.0x90x180 38.1 235
C75-F5 75| 5 85x90x180| 38.9 24.0
C100-F5 |100| 5 |11.0x90x180] 39.7 245
C125-F5 | 125 5 [13.5x90x180 40.5 25.0
C50-F10 | 50| 10 | 7.0x90x180 75.1 46.4
C75-F10 | 75| 10 |9.5x90x180 75.9 46.9
C100-F10| 100 | 10 |12.0x90x180 76.7 473
C125-F10{125| 10 [145x90x180 77.5 478
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