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Abstract : Concrete viscoelastic properties such as shrinkage, creep, and associated relaxation are important in assessing the
risk of  cracking during the first  few days after  placement.  This  paper investigates  the early-age mechanical  and viscoelastic
properties, restrained shrinkage-induced cracking and time to cracking of concrete incorporating ferronickel slag (FNS) as
supplementary cementitious material. Compressive strength, indirect tensile strength and elastic modulus were measured.
Tensile creep and drying shrinkage was measured on dog-bone shaped specimens. Restrained shrinkage induced stresses and
concrete cracking age were assessed by using the ring test. Results revealed that early-age strength development of FNS
blended concrete is lower than that of the corresponding ordinary Portland cement (OPC) concrete. FNS blended concrete
showed significantly  higher  tensile  creep.  The risk  of  early-age cracking for  the  restrained specimens  depends  on the
development of concrete tensile stress considering both restrained shrinkage and tensile creep and the development of the
tensile strength. FNS blended concrete showed only 20% reduction in time to cracking compared to reference OPC concrete,
and this reduction is significantly lower compared to fly ash and ground granulated blast furnace slag blended concretes at
similar replacement level.
Keywords : ferronickel slag, restraint shrinkage, tensile creep, time to cracking
Conference Title : ICCMET 2019 : International Conference on Construction Materials Engineering and Testing
Conference Location : Sydney, Australia
Conference Dates : December 02-03, 2019

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:13, No:12, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

3,
 N

o:
12

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

10
52

5.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(12) 2019 1

https://publications.waset.org/abstracts/110525.pdf

