
Short Communication

Properties of glass concrete reinforced with short basalt fibre

Tumadhir Merawi Borhan ⇑

Department of Civil Engineering, Al-Qadisiyah University, P.O. Box 1881, Ad Diwaniyah, Iraq

a r t i c l e i n f o

Article history:
Received 27 February 2012
Accepted 31 May 2012
Available online 7 June 2012

a b s t r a c t

Experimental work was carried out to develop information about the properties of glass aggregate con-
crete reinforced with chopped basalt fibre. Recycled waste mixed colour glass was used as a partial
replacement (20%, 40%, and 60% by weight) for the natural fine aggregate with different volume fractions
of fibre (0%, 0.1%, 0.3%, and 0.5% by total mix volume). The combined effect of the glass and the basalt
fibre on the mechanical properties of the fresh and hardened concrete was investigated. The heat transfer
through the thickness for this type of concrete was also investigated. A statistical analysis was also car-
ried out to investigate the variance of the data for each mix. The test results and the statistical analysis
indicated that there is a slight reduction in the compressive and splitting tensile strength with the
increase in the glass content above 20%. Using basalt fibre leads to an enhancement in it for all mixes
and there is an optimum content of fibre in each percentage of glass sand which gives higher strength.
A slight decrease in the heat transfer through the concrete specimens was also observed.
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1. Introduction

The use of recycled materials as an aggregate in concrete has
become popular recently in terms of reducing the consumption
of natural aggregate and for the environmental advantage of the
disposal of waste materials. Also it was found that among the recy-
cled materials, recycled glass as a partial or totally replacement for
natural sand aggregate can produce concrete with sufficient
strength, nearer to the normal concrete strength, when compared
with other types of recycled aggregate [1–4]. Therefore, it is suit-
able for structural members. Nevertheless, limited research has
been carried out to investigate its thermal properties. Meyer et
al. [5] suggested to use recycled carpet fibre with glass aggregate
concrete to improve its thermal properties, however, this type of
fibre effected its mechanical properties negatively. In addition, it
was found that the main problem of using glass aggregate in con-
crete is the expansion due to the alkali silica reaction (ASR) [6].
However, this reaction can be reduced considering many factors
such as the particle size of the glass aggregate, the glass content
and the glass colour [7]. The expansion due to ASR can also be re-
duced by using metakaolin or other pozzolanic materials [8,9]. It
was also found that using fibre is effective of reducing the expan-
sion due to the ASR in this type of concrete [10].

Basalt fibre is inorganic fibre produced from basalt rock. It is
environmentally friendly, it has no chemical reactions that may
damage health or the environment, non-combustible and non-
explosive [11,12]. It has a better resistance to the acid and alkaline
solutions than glass fibre [13–15]. The manufacture process of this

type of fibre is similar than of glass fibre with less energy con-
sumed and no additives which make it cheaper than glass or car-
bon fibres [13].

Sim et al. [16] investigated the properties of concrete containing
continuous basalt fibre (produced from volcanic rock). The results
show improvement in the thermal and mechanical properties of
concrete. Limited research has studied the effect of using short
basalt fibre on the mechanical properties of concrete [17,18] and
no research has been found on its thermal properties.

The aim of this research is to produce concrete with sufficient
strength (suitable for load bearing structural members) and has
better thermal properties than normal concrete. Therefore, the
use of recycled waste glass as a partial replacement of sand as well
as chopped basalt fibre was suggested.

2. Experimental procedure

Recycled waste mixed colour glass (size 0.5–3 mm) from Spe-
cialist Aggregates Ltd. (UK) was used as a partial replacement for
natural sand (Fig. 1). The glass percentages, suggested in this study,
were (0%, 20%, 40%, and 60%) by weight of the fine aggregate. The
chopped basalt fibre was provided by BASALTEX Ltd. (Belgium).
The fibres are bundles so they do not have uniform diameter as
shown in Fig. 2. The length of the individual fibre is 25.4 mm and
13 lm in diameter.

The volume fractions of the fibre of 0%, 0.1%, 0.3%, and 0.5% by
total volume of the mix were suggested in this study. The binder
consists of ordinary Portland cement and metakaolin (CC) (10% by
weight of cement). The coarse aggregate used was limestone with
10 mm maximum size. The superplasticizer (SP) used was a sulph-
onated formaldehyde condensate (Daracem SP6). The optimum
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