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Compressive Strength and Elastic Modulus of Polystyrol Concrete
— Application of a Simplified Two-Phase Structural Model —

Hideo Kawakami

A simplified formula of structural model, based on elastic moduli of components of
concrete and their volume fractions, was proposed by the author for estimation of elastic
modulus of concrete. Experiments were carried out on concretes containing polystyrol
beads as coarse aggregate. The elastic modulus of the beads are lower than the mortar
matrix. The present report dissussed the validity of the formula in concrete containing
polystyrol beads. The conventional method of estimation, based on compressive strength
and the specific gravity of concrete, was also discussed.

Application of the simplified formula to exprimental results of the concrete
containing polystyrol beads in stead of gravel was proven to give more accurate values of
elastic modulus of concrete in wide range of mix proportion than the values obtained by
the conventional method. It was also observed that concretes containing polystyrol
beeds had lower values in specific gravity, compressive strength and elastic modulus than
the values of mortar matrix. In case of polystyrol beads content of 18 % of total concrete
volume, the specific gravity was decreased by 15 %, the elastic modulus by 25 % and the

compressive strength remarkably by 60 % from the values of mortar matrix.
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HEH RIS ELER AT AT IR b (T = IEREAS (BRE20mm) 2L -7
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Ke AL MEBEA—-THE—XEHEROAE, OB (%) (kgfiem’)  (kglfem’)
DR, WHEEEBOILL X HELrOHE 1 A O azg 522 2.76
- — 1 B 4.5 2.1 413 2.54
ZhE <, BN REBDI NI N e RR LT 1 C 9 208 319 2 45
W3, 1 D 135 1.98 288 2.24
1 E 18 1.88 232 1.98
& 2 A O 2.24 597 2.98
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o 2 Cc 9 2.10 446 2.95
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- ; 2 E 18 1.88 264 2.37
B i N... 4 A O 2.23 692 3.06
0 ~? 4 B 4.5 2.14 488 2.86
%} 2.1 8.2 9.3 2.4 4 C 9 2.05 369 2.58
5% (%) 4 D 13.5 1.986 303 2.50
4 E 18 1.91 278 2.33
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halt Ec, Em, Ea : #HAEK ¥, BHETFOBRERK
Vm, Va : HEKRORH, BHEFOEREEL. (Vm + Va = 1)
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Ec = EmVm + EaVa Uniform strain ~ (a) Dantu
(1}: 0)
1 _ Vm + Va Uniform stress ~ (b) Dantu
Ec Em Ea (V=0)
1_1 1 ’ o 1|Vm , Va (c) Dougill-Hirsch
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1 _ 1-4Va 1
—= +
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Ec - [VmEm+ (1+Va)Ea }Em (e) Hashin- Hansen

(1+Va)Em+ VmEa (SHBOKRT Y HE02LT3)
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