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1- Repair Code Portal (ACI 562 )

2- Code Requirements for Assessment, Repair, and Rehabilitation of Existing Concrete
Structures and Commentary (ACI 562-16 )

3- Report on High-Volume Fly Ash Concrete for Structural Applications (ACl 232.3R-14)
4- Use of Fly Ash in Concrete (ACI 232.2R-03)

5- Guide for the Use of Silica Fume in Concrete (Reapproved 2012) (ACI 234R-06)

6- Free Online Education Presentation: Advantages of Silica Fume-Slag Ternary Binders
for Production of Durable Concrete

7- Slag Cement in Concrete and Mortar (Reapproved 2011) (ACI 233R-03)

8- Report on Early-Age Cracking: Causes, Measurement and Mitigation(ACI 231R-10)

9- Guide to Durable Concrete (ACI 201.2R-16)

10- ACI's 2017 Manual of Concrete Practice

11- TMS 402/602 Building Code Requirements and Specifications for Masonry Structures,
e 2016 (Formerly ACI 530)
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SYNOPSIS

The concrete slab is the main structural
component of the road. It transmits loads to
the sub-base. SFRCs (Steel fiber reinforced
concretes) can be used in the road-base as
a structural part of the road.Steel fibers allow
greater joint spacing in road construction;
they have a significant positive effect on both
fracture energy and flexural strength of con-
crete, which are very important for concrete
roads in heavily trafficked situations. The
steel fibers with hooked ends were used in
the presented study. The area under the load-
displacement curve is a measure of the en-
ergy absorbed in the tests. This measure is
defined as the toughness. The indices evalu-
ated were toughness indices as defined in
ASTM C1018. The residual strength factors
were also determined according to the same
standard. It can be concluded that both as-
pect ratio and amount of steel fiber greatly
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used in overlays is their ductilities. The high
value of fracture energy compared to normal
concrete may offset cracks and prevent
spalling; the steel fibers also reduce crack-
ing along joints [1].

SFRC is a concrete mix that contains short
discrete fibers that are uniformly distributed
and randomly oriented. Fibers may have been
originally introduced for strengthening of the
matrix, without distinguishing the difference
between material strength and material tough-
ness [2]. The most significant effect of fiber
addition to the brittle cementitious matrix is
the enhancement of toughness. The addition
of steel fibers, especially those with hooked-
ends, into the concrete significantly improves
many of the engineering properties, espe-
cially the mechanical and fracture properties,
such as impact strength, toughness, earth-
guake resistance, resistance to cracking and
ductility.

The extra cost of adding fibers to the con-
crete mix can be offset by savings in the cost
of supplying and placing the conventional
welded fabric reinforcement that is replaced.
Savings in concrete may also be possible as
thinner slabs can be used. One of the great-
est benefits to be gained by using steel fiber
reinforcement is improved long-term service-
ability of a structure. Steel fiber reinforced
concrete roads in heavily trafficked situations
offer: i) Excellent ductility, ii) Enhancement of
the edges against failure, iii) Reduction in the
shrinkage of concrete, iv) Eliminating of mis-
takes in conventional reinforcing, v) Shorter
construction periods compared to traditional
ones, Vi) Increased tensile and flexure
strengths, equal in all directions, vii) Easy
crack control and high absorbed energy after
atrix failure.

affect the post-peak response of SFRCs.
These two factors also play an important role
in toughness. The experimental results show
that the increase of the content and aspect
ratio of the steel fibers improves the tough-
ness of SFRC.

1. INTRODUCTION

Recent advances show that the addition of
steel fibers into concrete provides reduced
thickness of several slabs, such as aircraft
and industrial pavements, bus stations, load-
ing bays, petrol stations, car parks, and high-
ways. In city centers, a typical cross-section
of a pavement from the outer layer to the in-
ner layer can be arranged as follows: i) pave-
ment surface (pavers and laying course), i)
road-base (structural slab), iii) sand layer, iv)
sub-base, and v) sub-grade. The slab is the
main structural component of the road, which
transmits loads to the sub-base .

For the road foundation, a crushed rock or
cement stabilized sub-base are used as a
flexible pavement. Such a pavement may
cause high level of surface irregularities un-
der heavy traffic conditions, especially in the
city centers. SFRCs can be used in the road-
base as a structural part of the road. In
SFRCs, a part of tension stress is transmit-
ted by the fibers across the crack. Steel fi-
bers allow greater joint spacing in road con-
struction; they have a significant effect on both
fracture energy and flexural strength of con-
crete positively, which are very important for
concrete roads in heavily trafficked situations.

On the other hand, the thin overlays on bitu-
minous base or on concrete pavements pro-
vide long-term service life and minimum
maintenance. The main advantage of SFRCs
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