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Flexural Characteristics of Polymer Concrete Sandwich Constructions

HE * N
Yeon, Kyu Seok

Summery

This study was conducted to investigate the flexural behaviour of sandwich constructions with
cement concrete core and polymer concrete facings. Six different cross-sectional shapes using
epoxy based polymer concrete facings were investigated.

Some of the results from the static tests are giveh including the load-deflection responses,
load-strain relationships, ultimate moment, and mode of failure. From the results the following
conclusions can be made.

1. The various strengths of polymer concrete were very high compared to the strengths for
portland cement concrete, while modulus of elasticity assumed an aspect of contrast.

2. The thickness of core and facing exerted a great influence on the deflection and ultimate
strenght of polymer concrete sandwich constructions.

3. The variation shape of deflection and strain depend on loading were a very close approximation
to the straight line. The ultimate strain of polymer concrete at the end of tensile side were
ranged from 625x10° to 766x10°, and these values increased in proportion to the decrease of
thickness of core and facings.

4. The ultimate moments of polymer sandwich constructions were 3 to 4 times that of cement
concrete constructions which was transformed same section. It should be noted that polymer
concrete have an effect on the reinforcement of weak constructions.

5. Further tests are neede to investigate the shear strain of constructions, and thermal expansion,
shrinkage and creep of cement and polymer concrete which were composite materials of sandwich
constructions.
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Fig. 1. Typical sandwich section with equal facing thicknesses.
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Table-1. Aggregate gradation.

. Gravel Sand

Sieve

size Percent finer Percent finer

by wight by weight

10 mm 95 -
# 4 , 29 -
# 8 8 98
# 16 2 70
# 30 - 33
# 50 - 15
#100 - 2
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Table-2. Physical propertie§ of aggregate.

Specific - Finess
Item gravity Absorption modulus
Fine aggregate 2.8 0.67 2.82
Coarse 2.6 0.57 | 5.66
aggregate ’ i . :
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Table-3. Polymer concrete mix properties.

Component kg/m?
Epoxy resin 233
Coarse aggregate 838
Fine aggregate 838
CaCO; 121
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Table-4. Portland cement concrete mix propor-

tions.

Component kg/m®
Portland cement 457
Coarse aggregate 856
Fine aggregate 682
Water 228
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Table-5. Summary of sandwich constructions.

) ] Thickness(cm)
Construction ‘éhd -

id. cm Core | Facing | Total
4-1.5-7 12 4 1.5 7
4-2.0-8 12 4 2.0 8
4-2.59 12 4 2.5 9
6-1.5-9 12 6 1.5 9
6-2.0-10 12 6 2.0 10
6-2.5-11 12 6 2.5 11
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Fig. 2. Strain gauge instrumentation for flexural
strain test.
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Fig. 3. Testing appratus (Unit: cm)
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Table-6. Mechanical properties of polymer concrete and portland cement concrete for sandwich const-

ruction.
It Polymer concrete Portland cement concrete
em
Average Satandard Average Standard
value deviation value deviation
Compressive
trengtts 843 32 361 18
kg/cm
Splitting
t(ensﬂe btrength 104 9 50 4
g/cm?)
Modulus of
Eupture 132 11 44 : 3
cm?)
Modulus of
?lastlaty 2.20 0.20 2.68 0.19
x10°%kg/cm?) .
Poisson’s
. 0.23 0.04 0.20 0.04
ratio
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Table-7. Test results of mid-span deflection and ultimste load.

. Total mid-span Total mid-span Ultimate Yu/Pu
Constructions defl. at 40% of load, Pu

defl, Yu (mm) ult. (mm ?kg) (mm/kg)

4-1.5-7 1.26 0.49 827.3 0. 00152

4-2.0-8 1.16 0.45 1,010.8 0.00115

4-2.59 1.05 0.42 1,149.5 0. 00091

6-1.5-9 1.04 0. 39 1,152.6 0. 00091

6-2.0-10 1.00 0.37 1,410.9 0.00071

6-2.5-11 0.9 0. 36 1,727.8 0. 00054
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Fig. 6. Load-strain relationships for construc-
tions with 4cm cement concrete core.
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Fig. 8. Strain distribution of constructions at
loads of approxinately 0.4 Pu, 0.7 Pu and
Pu.
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Table-8. Comparison between observed and theoretical values in ultimate bending stress and tensile

strain.
Ultimate bending stress Ultimate tensile strain
Constructions (kg/cm?) (x10°cm/cm Percent
Obsreved Theoretical Ovserved Theoretical difference
4-1.5-7 1.751 1,722 796 783 +1.66
4-2.0-7 1,683 1,632 765 742 +3.09
4-2.59 1,623 1,478 738 672 +9.82
6-1.5-9 1,522 1,419 692 645 +7.28
6-2.0-10 1,419 1,430 645 650 —0.76
6-2.5-11 1,364 1, 465 625 666 —6.15
Table-9. Test results of ultimate moment and mode of failure.
Constructions Ultimate moment (kg - cm) Mode of
Sandwich Transformed* Sandch/Transformed failure
4-1.5-7 17, 580 4,410 3.98 Flexure
4-2.0-8 21,479 5, 760 3.73 ”
4-2.5-9 24,426 7,290 3.35 ~
6-1.5-9 24,492 7,290 3.36 ~
6-2.0-10 29. 981 9. 000 3.33 G
6-2.5-11 36.715 10, 890 3.37 4

*Substitute portland cement concrete section for polymer concrete sandwich constructions.
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