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ABSTRACT

Seorta is found abundently in Ethiopta. The use of
scoria so far has been limited to highway construction as
a base course, as mortal eggregate in masnory con-
struction ond for the production of hollow concrete
blocks. However, scoria, which can replace sand and
crushed stone oggregates, kos mot been used in re-
inforced concrete constructions, This may be attributed
to lack of sufficient technical data necessary for strue-
tural design.

The availability of scoria in large quantities, where
sand is scarce and crushed stone is expensive, can have a
significant rcduetion in cost in concrete consiruction.
If the proper sirength parameters are identifted and
construction procedures of grain grading and econcrete
mixes are established a echeap local building materia
could be introduced io the building industry.

The purpose of this paper is to present an exper-
imental investigution on the strength of scoria concrete
by replocing the normol siliceous sand (fine) aggregates
by scoria. The experimential results of concreie strength
in compression strength and tensile strength are
presented.

INTRODUCTION

Scoria is a volcanic cinder which gencrally hea a
porous nature and rough surface and whose colour
ranges from red to black. Scoria is formed as a result
of a cooled and solidified lava in which large volume
of gasses have heen formed. This mode of fomation
occurs as a result of a loose spongy stmcture of the
solidified lava. Scoria is abundantly distributed in
Ethiopia, especially in the Great Rift Valley which
crosses the north-eastern part of the country as shown
in Fig. 1.

The use of scordain Ethiopia so {ar has been limited
as a base course in road construction and as the main
aggregate in the manufacture of masonry blocks used in
building construction. The extensive use of this abun-
dant material in the building industry is a subject that
deserves a serious consideration. In regards to the use
of pumice in lightweight conerte for structural use,
extensive work has been camied out and at present
design data are included in most of the codes. ‘The
study on the properties of lightweight aggregate conerete
made with pumice and scoma found in Ethiopia was
first made by Mikyas [1] in 1970. Since then, to the
knowledge of the authors, no further wotk hm been
carried out on scoria concrete for structural use. Scoria
is not es light as pumice; consequently, concrete made
from scoria may not be classified within the category of
lightweight concrete.

The use of scoria concerte for structural use calls for
a reliable design data. With this in mind, this prelimi-
nary investigation was undertaken to find the possibility
and feasibility of replacing the fine sand aggregates uscd
in normal concrete by natural scora, and also to com-
pare the performance of these concreies. However,
extensive experimental investization must be earded ont
prior to presenling mpresentative design data for use by
engineers who are familiar with standardized design
procedures,

This somewhat limited study was planned to furnish
insight into somc of the observations made on the
experimental investigation. Since only a single site of
scoria, a single type of natural sand, and a single normal
weight gravel were used, the data reported may not be
applied to all scoria concretes. However, the obser-
vations should provide information on some of the little
undemtood aspeels of this property of concrete, This
calls for further experimenta investization on the
subject. It is planned to proceed with this investigation

on a comprehensive seale to obtain a more complete

Journal of EAEA, Vol. 6, 1984









30 Negussie Tebedge and Shiferaw Taye

this investigation and the corresponding proportions are
given in Table 1.

Table 1. Mix Nomenclature

TEST RESULTS

The specimens prepared  for  testing  were
200 X 200 mm cubes and 150 X 300 wm cylinders
which were consolidated by internal vibration.  The

] placing of the concrete and the proporlioning pro-
Mix Sand (%) Scoria (%) cedures were in accordance with A(}J)l.'%t'\w"jﬂ |3 ]g I")I"hv.
. 100 0 mix proportions used are given in Table 2.
I 75 25 .
I 50 50 The compressive strenglh values were obtained from
v 25 73 compression tests on 200 mm cebes. The 7 day and 28
v 0 100 day compressive strengths of the cubes were obtained
by testing three specimens from each type of mix.
The resulls are given in Tabies 3 and 4 respectively and
are compared graphically in Fg. 4,
Table 2, Conerete Mixes
Description Mix I Mix I Mix 11 Mix TV Mix ¥V
Coarse aggregate (Kg) 40 40 40 40 40
Norma sand (kg) 40 30 20 10 0
Scoria (kg) 0 10 20 30 40
Cement (kg; 20 20 20 20 20
Water (litre 13.0 14.5 15.0 16.0 17.0
Slump (mm) 64 00 35 70 40
Vibration time (min) 2.0 1.0 2.5 2.0 1.0
Cement content (kg/m*) 462 418 418 400 400

Table 3: 7-day Test Results

Compressive Strength Splitting Strength

Mix Specimen No. Torce (Kg)  Stress (Kg/em?) Force (Ky)  Stress (Kg/em?)
101 57200 143 7900 11
I 102 56400 141 7600 11
103 32600 132 8600 12
201 53350 133 9000 13
11 202 33000 133 8750 12
203 53700 i34 2000 13
3o 52400 131 8800 12
1 302 49400 124 7100 10
303 49200 123 §250 12
401 40500 101 5250 7
Iv 402 40500 1614 0000 8
403 37800 95 3250 8
501 42900 107 6800 10
v 502 42000 105 7000 10
503 41000 103 7000 10
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To obtain the tensile strength valees the splitting
tensile strength test (ASTM C306-T1) has been adopted.
In this test a conceete evlinder is placed on its side n
the testing machine and subjeeted to a diametral com-
pression.  Sueh loading induees a Fairly uniforn tensile
stress normal to the Toaded diameter causine (he speei-
men Lo fail by splitting along the dianeter. The vesnlis
oblained from the T-dav and 28.lay esls are siven in
Table: 3 und 4 respectivels and are cormpare ] craphiealls
i Hg. 4.

CONCLUSION

Based on the test resulls ohtained from the Tala
and 28-day  conercte specimens, the followine con-
clusions may be made:

1. There is a sartation i compressive strength
as the ratio of the seora to sand content is
changed. There is o general toend Inoeedaction

ol compression =teength as the proportion of

scomrals inereased.

[

There is only & small vamation in splitling
tensife steength for different ratios of scorna
content.  Seme improvement in tensile strength
wis nbserveld as (he scoria content is increased.
Al this stagre it is not vet possible 1o determine
fu oplimum mixes te obtain higher tensile
strength.
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