
Accepted Manuscript

Evaluation of physical and mechanical characteristics of siderite concrete to be used
as heavy-weight concrete

Yüksel Esen, Zülfü Murat Doğan

PII: S0958-9465(17)30454-7

DOI: 10.1016/j.cemconcomp.2017.05.009

Reference: CECO 2831

To appear in: Cement and Concrete Composites

Received Date: 7 December 2015

Revised Date: 12 January 2017

Accepted Date: 15 May 2017

Please cite this article as: Y. Esen, Z.M. Doğan, Evaluation of physical and mechanical characteristics of
siderite concrete to be used as heavy-weight concrete, Cement and Concrete Composites (2017), doi:
10.1016/j.cemconcomp.2017.05.009.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cemconcomp.2017.05.009


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Evaluation of physical and mechanical characteristics of siderite concrete to 

be used as heavy-weight concrete 

Yüksel Esena*, Zülfü Murat DO ĞANb 

 

aDepartment of Civil Engineering, Faculty of Technology, Fırat University, 23119, Elazığ, Turkey 
bTunceli University, Tunceli Vocational School Construction Technology Program, Tunceli, Turkey 

*yesenks@gmail.com, zmdogan@tunceli.edu.tr 

 

 

Abstract 

The objective of this study is to investigate the usability of siderite aggregates 

mentioned above as a heavy-weight aggregate in the heavy-weight concrete production and 

their effects on physical properties of the heavy-weight concrete mixture. For this purpose, 

normal-weight aggregate content was decreased at the rate of 20%, 40%, 60%, 80% and 

100% by volume of the concrete mixture prepared and mixtures were prepared by its 

substitution with siderite aggregate at the same rates. Based on the increase in siderite 

aggregate in the concrete mixture, a considerable increase in unit weight, compressive 

strength and tensile strength of concrete was obtained.  Plate-shaped concrete specimens 

obtained from combined normal-weight and heavy-weight aggregates were exposed to 

radiation with different X-ray source (118 keV, 164 keV) and Co-60 (1250 keV) beam source 

at Çekmece Nuclear Facility. It is clearly seen that the concrete mixture containing siderite 

aggregate improved 70% radiation absorption characteristics compared to that of the concrete 

mixture without siderite aggregate.  
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