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Abstract

The paper investigated the application of gravel as partial economic replacement of granite in
concrete production. Concrete was produced using granite/gravel combination in varying
percentages of 90/10, 80/20, 70/30, 60/40, 50/50, 40/60, 30/70, 20/80 and 10/90. Concrete
made from 100 % granite and 100 % gravel served controls while other constituents of
concrete were kept constant. Two different mix ratios of 1:2:4 and 1:3:6 were employed.
Sieve analysis was carried out on the aggregates, while slump and compaction factor tests
were carried out on fresh concrete. Compressive strength tests were performed on hardened
concrete. Specimens were produced using 150 mm cubes for compressive tests. The reliable
percentage of granite/gravel combination from compressive strength view point 60/40 with a
value of 21.15 N/mm? for mix ratios 1:2:4 and 70/30 with 15.17 N/mm? for 1:3:6 mix ratio at
28 days. Satisfying respectively the 20 N/mm? and 15.17 N/mm? minimum requirement of
BS 8110: 1997.There were costs saving of 4 % per unit volume of concrete production for
both 1:2:4 and 1:3:6 respectively. Empirical evidence from the regression analysis revealed
that higher composition of gravel significantly improves the concrete consistency properties
while greater proportions of granite do significantly enhance comprehensive strength.
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Abstract. The paper investigated the application of gravel as partial economic replacement of
granite i concrete production. Concerete was produced using granite/gravel combination in varying
percentages of 90/10, B0/20, 70/30, 60/40, 50/50, 40060, 30/70, 2080 and 10/90. Concrete made
from 100 % granite and 100 % gravel served controls while other constituents of concrete were kept
constant. Two different mix ratios of 1:2:4 and 1:3:6 were employed. Sieve analysis was caried out
on the aggregates, while slump and compaction factor tests were carmried out on fresh conerete.
Compressive strength tests were performed on hardened conerete. Specimens were produced using
150 mm cubes for compressive tests. The reliable percentage of granite/gravel combination from
compressive strength view point 60/40 with a value of 21,15 N/mm® for mix ratios 1:2:4 and 70/30
with 15.17 N/mm® for 1:3:6 mix matio at 28 days. Satisfying respectively the 20 N/mm® and
15.17 N/mm® minimum requirement of BS 8110: 1997 There were costs saving of 4 % per unit
volume of conerete production for both 1:2:4 and 1:3:6 respectively. Empincal evidence from the
regression analysis revealed that higher composition of gravel sipnificantly improves the conerete
consistency properties while greater proportions of granite do significantly enhanee comprehensive
strength.

Introduction

Quality of construction materials impact greatly on the mtegrty of built structures. Stake holders
have been advocating for the use of locally-available matenals as to reduce the cost of
infrastructural systems and thereby making buildings affordable to the middle and low class
residents. Hence, any advocacy for adopting a new material or for blending known materials should
be tested to assess the techmical and economic viability of adopting them for structural applications.
Conerete 15 a composite material made with Portland cement, aggregates, water and various types of
admixtures [1]. Conerete has very good compressive strength and resistance to fire [2]. Aggregates
generally occupy 60 % to 75 % of the conerete and strongly influence the strength of freshly mixed
concrete and play a major role in the hardened strength of the concrete [3]. Close to half of the
coarse aggregate used in Portland cement conerete in North America are gravels while most of the
rernainder 15 crushed stones [4]. Due to the quantity of aggregates required for a typical civil
engneerng application, the cost and availability of the aggregates are important when selecting an
ageregate source |5, 6] Granite 15 relatively strong and more expensive, while gravel s much more
affordable. Previous studies on coarse aggregates have been predominantly on 100% granite and
100% gravel without combming both and examine the ceonomic aspect of the combination. The
ceonomic condition makes gravel more attractive for building development. Gravels result from the
natural disintegration of rocks and are usually rounded and as such require less amount of cement
paste. Thes saves about (4-5) % cement paste [ 7] Generally, granite 1s more expensive than gravel
because it has to undergo more processes like blasting of the rocks before it can be used by the final

Al rights resarsad. Mo part of contents of this paper may ba reproduced or tmmsmitéed m any form or by any means without the writien parmizsion of Tans
Tach Publications, wew Spnet (1312016, 13:24:33)



References
Cited by
Related Articles

Scientific.Net is a registered brand of Trans Tech Publications Inc.

2016 by Trans Tech Publications Inc. All Rights Reserved


http://www.scientific.net/MSF.866.73
http://www.scientific.net/MSF.866.73�

