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Abstract

This research objective is to develop high elastic modulus
concrete over existing high strength concrete in order to apply
to the structures those required special high rigidity or stiffness
such as pier columns of high-speed rail projects and slender tall
buildings to reduce the displacements under loadings. To
increase the elastic modulus, high strength concrete can be
adopted, however it is found to be ineffectiveness due to its

high cost. In this research, the coarse aggregates using basalt

rocks having size between 9.5 - 25 mm and EAF slag having size
between 9.5 - 19 mm are used instead of conventional
limestone aggregates. Both basalt aggregate and EAF slag exhibit
better mechanical properties than limestone aggregate. The
study considers two sources of basalt rock produced from
different crushing plant in Northeastern of Thailand and EAF slag
produced from steel manufactures in Eastern of Thailand. Based
on appropriate mix design, the compressive strength as well as
elastic modulus of the developed concrete specimen are tested
at 14 and 28 days. The obtained results are compared with
normal concrete specimen using limestone as coarse aggregate.
It is found that the proposed concrete using EAF slag can
significantly enhanced the elastic modulus with more cost

effective than conventional high strength concrete.

Keywords: High Elastic Modulus Concrete, Rigid Structure,
Basalt Aggregate, EAF slag
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Principal constituents (% by weight) Element traces (mg/kg)
Cao 25 - 30 As <15
Ca0y,. 0-4 cd <30

S0, 8-18 Clowt 5000 - 20000
ALO, 3-10 Cu <300
MgO 2-9 Hg <05
Ferut 20 - 30 Ni <70
Mnygi 2-8 Pb <90
Ca0/sio, 1.7-4.0 Zn <900
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Physical EAF Basalt Basalt River
Limestone
properties Slag YL SR sand
Size (mm) 95-19 | 95-25 | 95-25 6.3-19 <4.75
Specific gravity 3.43 2.78 2.62 2.7 2.51
Density (kg/m?) 2101.18 | 1657.26 | 1625.49 1621 1664
Water
0.39 1.33 1.58 0.6 0.72
Absorption (%)
Shape Irregular | Angul Angular Angular Roundish
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Limestone Basalt concretes-YL Basalt concretes-SR
Composition EAF concrete (EAF)
concretes (LS) (BS1) (BS2)

Water (L) 181.6 202.9 181.6 181.6

Cement (kg) 534 534 534 534

River sand (kg) 528 538.1 538.1 504.8

Limestone (kg) 11975 - -

Basalt YL (kg) - 1224.3 - -

Basalt SR (kg) - 1224.3 -

EAF slag (kg) - - 1552.2

Superplasticizer (%) 0.5 0.5 0.5

w/c 0.34 0.38 0.34 0.34

Slump (cm) 4.5 35 6
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