
Accepted Manuscript

Maximum feasible use of recycled sand from construction and demolition waste for
eco-mortar production - Part-I: ceramic masonry waste

Enrique Fernández Ledesma, José Ramón Jiménez, Jesús Ayuso, José María
Fernández, Jorge de Brito

PII: S0959-6526(14)01127-5

DOI: 10.1016/j.jclepro.2014.10.084

Reference: JCLP 4873

To appear in: Journal of Cleaner Production

Received Date: 15 April 2014

Revised Date: 7 October 2014

Accepted Date: 8 October 2014

Please cite this article as: Ledesma EF, Jiménez JR, Ayuso J, Fernández JM, de Brito J, Maximum
feasible use of recycled sand from construction and demolition waste for eco-mortar production - Part-I:
ceramic masonry waste, Journal of Cleaner Production (2014), doi: 10.1016/j.jclepro.2014.10.084.

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.jclepro.2014.10.084


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Maximum feasible use of recycled sand from construction and demolition 
waste for eco-mortar production - Part-I: ceramic masonry waste 

Enrique Fernández Ledesma a, José Ramón Jiménez a,*, Jesús Ayuso a, José María 
Fernández b, Jorge de Brito c 

a Área de Ingeniería de la Construcción. EPS de BELMEZ. Universidad de Córdoba. 
Córdoba, España. 

b Área de Química Inorgánica. EPS de BELMEZ. Universidad de Córdoba. Córdoba, 
España. 

c ICIST, DECivil, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco 
Pais, 1049-001 Lisbon, Portugal 

*Corresponding author. Address: Área de Ingeniería de la Construcción. Universidad de 
Córdoba, Ed. Leonardo Da Vinci, Campus de Rabanales, Ctra. N-IV, km-396, CP 
14014. Córdoba, España. Tel.: +34 667524702; fax: +34 957218550. 

E-mail address: jrjimenez@uco.es (JR Jiménez) 

Abstract 

Over half of all construction and demolition wastes generated in the European Union 
are classified as masonry waste, mainly composed of red ceramic brick and adhered 
mortar. The recycling of these types of masonry waste has been studied to a lesser 
extent than that of concrete waste. Currently a large quantity of masonry waste, or 
recycled aggregates from masonry waste, is stored in recycling plants with no recovery 
alternatives, especially that of the fine fraction. This paper analyses the maximum 
feasible replacement ratio of natural sand by recycled sand from masonry waste for 
mortar production. Cement CEM II/BL 32.5 N, commonly used in Spain for mortar 
production, in volumetric proportion cement-to-aggregate of 1:5, was used to 
manufacture an M-10 reference mortar. Five replacement levels were tested: 0 %, 25 %, 
50 %, 75 % and 100 %. Both sands were sieved through a 4 mm sieve and used 
maintaining their original grading curves. The mortars were made with constant 
admixture content and the tap water content necessary to achieve a consistency of 175 ± 
10 mm. The effect of recycled masonry aggregates on fresh and hardened mortars’ 
properties was analysed. The evolution over time of mechanical strength and dry 
shrinkage was studied up to 180 and 203 days respectively. Trend lines were adjusted to 
better visualize the effect of the recycled sand on mortar properties and the results were 
compared with two previous works of the authors. In conclusion a maximum 
replacement ratio of 50 % can be achieved in mortar for indoor use, although specific 
studies to increase the workable life and decrease the shrinkage should be carried out 
before use. 
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