
Accepted Manuscript

Investigation of strength and hydration characteristics in nano-silica incorporated
cement paste

Madhuwanthi Rupasinghe, Rackel San Nicolas, Priyan Mendis, Massoud Sofi, Tuan
Ngo

PII: S0958-9465(17)30163-4

DOI: 10.1016/j.cemconcomp.2017.02.011

Reference: CECO 2787

To appear in: Cement and Concrete Composites

Received Date: 18 February 2016

Revised Date: 11 October 2016

Accepted Date: 19 February 2017

Please cite this article as: M. Rupasinghe, R. San Nicolas, P. Mendis, M. Sofi, T. Ngo, Investigation of
strength and hydration characteristics in nano-silica incorporated cement paste, Cement and Concrete
Composites (2017), doi: 10.1016/j.cemconcomp.2017.02.011.

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.2017.02.011


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Investigation of strength and hydration characteristics in 

nano-silica incorporated cement paste 

 

Madhuwanthi Rupasinghe a, Rackel San Nicolas, Priyan Mendis, Massoud Sofi, Tuan Ngo 

The University of Melbourne, Parkville, VIC 3010, Australia 

a madhuwanthi.rupasinghe@.unimelb.edu.au- corresponding author 

 

Abstract 

 

A hydration model for Portland cement pastes modified with nano-silica in partial 

substitution is formulated based on the nucleation growth process from microstructural 

investigations over time. The model is calibrated against thermogravimetry, X-ray diffraction 

and calorimetry data for four different substitution rates from 0 to 12 wt% and is validated by 

backscattered electron microscopy. Finite element based compressive strength predictions 

using representative volume element analysis of the nano modified cement pastes agreed with 

the experimental values. The model predictions indicate that a rate of 8 wt% is the optimum 

replacement level of cement by nano-silica leading to a high density matrix promoting a 

maximum mechanical strength.  
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