IOP Conference Series: Materials
Science and Engineering

PAPER « OPEN ACCESS You may also like

- Effects of active mineral admixture on

Experimental Investigations on Flexural Behaviour —  mechanical oroperies and durabiliy of

concrete

of Self Compacting Concrete Beam with Silica Shen Xupeng. Sun Zhiowen and Pang
FU me - Exploring scalable fabrication of self-

sensing cementitious composites with
graphene nanoplatelets

To cite this article: C. Rajendra Prasath et al 2021 |IOP Conf. Ser.: Mater. Sci. Eng. 1145 012101 Osman E Ozbulut, Zhangfan Jiang and
Devin K Harris

- Impact of silica fume and PET fibre over

the strength aspects of the concrete
Amitoj Singh and Nitin Arora

View the article online for updates and enhancements.

@ = DISCOVER

how sustainability

Flect Thﬁ - i : intersects with
ecsrgé:ie%r/nlca - = electrochemistry & solid
Advancing solid state & i State SCienCE researCh

electrochemical science & technology

This content was downloaded from IP address 3.19.54.149 on 13/05/2024 at 12:12


https://doi.org/10.1088/1757-899X/1145/1/012101
/article/10.1088/2053-1591/ac3b7e
/article/10.1088/2053-1591/ac3b7e
/article/10.1088/2053-1591/ac3b7e
/article/10.1088/1361-665X/aae623
/article/10.1088/1361-665X/aae623
/article/10.1088/1361-665X/aae623
/article/10.1088/1755-1315/1110/1/012023
/article/10.1088/1755-1315/1110/1/012023
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvoe7I9v1dDHc3IlDJPabdW6dYAfmf_OpVS4Hc6Q-ClWA0DeoBihSlh_L6jIZZJrt29s30IvH6-C15CtTjHRqM7HoEAKzzW0PZ1mv-GW9elwctlSn7uFXxRi2J_q1DvzdXWHDGIiEAUaqmkZpH7IBzgXCi5dUN1Win13tK4qWgCkeRbsV3J3OM7zXtSRRPCqkp4WBKoxFi55aU7xsS6ys2zZYRJnedMWXos2kvdxuZVqpivhsMBNf5x4jGoySmajZXoHk_Pehp-bVpsBnN-ZbrCxNLqZUzwQeglAU51W53X5cHUpu1xlElewwr9Nf8ydyAPoNMlvrSOV8Dm9_1Zq6aqHEUYCg&sig=Cg0ArKJSzHwFnxTEzatJ&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICCMES 2021 IOP Publishing
IOP Conf. Ser.: Mater. Sci. Eng. 1145 (2021) 012220 https://doi.org/10.1088/1757-899X/1145/1/012220

Retraction

Retraction: Experimental I nvestigations on Flexural
Behaviour of Self Compacting Concrete Beam with Silica
Fume (I0OP Conf. Ser.. Mater. Sci. Eng. 1145 012101)

Published 23 February 2022

This article (and al articles in the proceedings volume relating to the same conference) has been
retracted by IOP Publishing following an extensive investigation in line with the COPE guidelines.
This investigation has uncovered evidence of systematic manipulation of the publication process and
considerable citation manipulation.

IOP Publishing respectfully requests that readers consider all work within this volume potentialy
unreliable, as the volume has not been through a credible peer review process.

IOP Publishing regrets that our usual quality checks did not identify these issues before publication,
and have since put additional measures in place to try to prevent these issues from reoccurring. |1OP

Publishing wishes to credit anonymous whistleblowers and the Problematic Paper Screener [1] for
bringing some of the above issues to our attention, prompting us to investigate further.

[1] Cabanac G, Labbé C and Magazinov A 2021 arXiv:2107.06751v1

Retraction published: 23 February 2022

Content from thiswork may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
B of thiswork must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by |OP Publishing Ltd


https://doi.org/10.1088/1757-899X/1145/1/012101
https://www.irit.fr/~Guillaume.Cabanac/problematic-paper-screener/
https://arxiv.org/abs/2107.06751v1
http://creativecommons.org/licenses/by/3.0

ICCMES 2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1145 (2021) 012101 doi:10.1088/1757-899X/1145/1/012101

Experimental Investigations on Flexural BehaVig
Self Compacting Concrete Beam with Silicg

C. Rajendra Prasath?, D. Vivek? K. S Elango?, R

! Assistant Professor, Department of Civil
and Technology, Dindigul

2Assistant Professor, Department of Civil E Institute of Engineering
and Technology, Coimbatore.

3Associate Professor, Department of Ci ing, KPR Institute of Engineering
and Technology, Coimbatore.

vivek.d@kpriet.ac.in?

S to assess SCC efficiency by altering
the percentage of silica fumes used e material. A study of the reliability of fresh
and hardened concrete properties this study, the test mix which really
compensates the fresh concrete prgperties es the highest compressive strength was used.
Silica fume is used to substit : 0
compared to other cement elf<Compacting Concrete with 15% silica fume
showed higher performan

Abstract. The proposed investigatiog

1. Introduction
It has been done ip eate concrete structures that are vibration-free. However, the
concrete described above IS of \lower strength and is difficult to acquire in a consistent
condition. In recent days : pmpacting concrete is aimed on achieving high efficiency,
enhanced and additi at is_gonsistent and reliable. Another substance used as an artificial
i also known as micro silica. Modern Self-compacting concrete
fsmca fume in combination with the Super plasticizer. For a better score, the
spenitical to the success of the project. Fly ash is also less reactive than
micro Siliea alty occurring pozzolana.
in the fresh state are the most essential characteristics of SCC. The capability to
eight without vibrating, the capability to flow through jam-packed reinforcement
and the capability to maintain homogeneity devoid of segregation are all factors
in the main mix de CC has a higher degree of workability than the very high degree of
workability stated in 1S456:2000. Under its own weight, the concrete must be able to flow and fully
fill all sections of the formwork without leaving voids. Since it is extremely fluid, it can flow long
distances both horizontally and vertically and fill vertical elements from the bottom. Passing Ability:
Concrete with the necessary aggregate size must be able to move through constrained spaces between
reinforcements and other embedded artefacts without blocking or isolation under its own weight.

flow under
under its own we
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Segregation Resistance: During transport, placement, and after placement, the concrete must be able to
meet both the filling and passing capacity criteria while remaining homogeneous.

The main property of self-compacting concrete is it can flov spread through
reinforcement bars over formwork without the use of mechanical vibration. Ziheyhe igh level of
cohesion and capability [1]. SCC can be delivered and placed without the
concrete that is free of honeycombs. Due to the high cement content, S an exhrbrt \0re plastic
shrinkage or creep than standard concrete mixes [2]. The mechanical i SCC were

cracks, corrosion protection, and so on, beams made with SCC ( d normal concrete
beams [4]. The flow performance and mechanical properties of SF was used as a
cement replacement performed better than conventional mix [5- behaviour of RC
beams made of Self Compacting Concrete with Silica f i as been investigated
based on the literature.

2. Experimental Programme
Tests on fundamental material to consider thej

fresh properties, are part of the experimental program
state were investigated by preparing required specime

ties, as well as tests on SCC
al properties of the hardened

3. Preliminary Investigations on Materials

Ordinary Portland Cement 53 was used as t ent. The ments properties are tested according to
the 1S mentioned in Table 1. The coarse : i

BIS: 383-1970 was used to analyse bot
below. Silica fume is a pozzolano sub

gregates their properties are shown in Table
utilized in manufacture of SCC. Silica fume

: or use in high-performance concrete where the
highest standards of durability and re required. It is chloride-free and has low alkali

content. It can also be used for an

GLENIUM STR
(VMA) that was engine

dy-to-use, liquid, organic viscosity-modifying admixture
or manufacturing concrete with improved viscosity and

: erlor stability and regulated bleeding characteristics are
demonstrated i ¢ ini ENIUM STREAM 2 admixtures, resulting in increased

able 1. Properties of Cement

Properties of Cement
Compressive 53 Mpa
Specific gravity 3.15
Standard 31%
Initial setting time 30 Minutes

4. Experimental Investigations

Table 2 shows the better design and use of high-quality SCC, the European Federation has
established a set of standards and guidelines. With the aid of EFNARC guidelines, the mix proportions
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and quantity of materials for the mixes were determined by trial and error. Complete powder content is
400-600 kg/m?®, coarse aggregate content is 28-35 percent by volume,of mix. Complete powder
content is 400-600 kg/m3, coarse aggregate content is 28-35 percent by me of mix, according to
EFNNARC requirements. The water content does not exceed 200 litres per squarépmetre. The volume
of the other constituents is balanced by the sand material. Glenium B233 &§'a“st asticizer was
used. For each mixture, SCC fresh property tests such as slump flow and T§ (€ box test,
and V funnel test were performed according to EFNARC guidelines.

Table 2. Properties of Fresh Concrete

Details SLUMP SFIL%I\\AAI;) V- NEL L- BOX
FLOW (mm) T50cm (sec) FUNNEL T5min(sec) (h2/h1)
gooooooo goggo

LIMITS 00 gooood gog Tala

SCC RN 0 oo O
SCC _SF10% RN oo oo O
SCC_SF15% RN RN oo oo
SCC_SF20% oooo N oo oo

ons of 150x150x150mm, and
of concrete was tested their
00 mm was casted and evaluates

The test specimen used was a concrete ¢
150x300mm concrete cylinders were tested. Mech
findings are Dimension of the prism (test specimen) iOs
the flexural strength of concrete and their resul

HARDENED CONCRETE PROPERTI D CONCRETE PROPERTIES
60

(=

=
i

B7DAYS
12§ DAYS

—_— 2
=

(N/mm2)
—1

(IN/mm?)
=

COMPRESSIVE STRENGTH
=

SPLIT TENSILE STRE.

% OF SILICAFUME VARATIONS

pressive and Split tensile strength

FLEXURAL STRENGTH (N/mm?)

REE
BEAM, 27.24

Q
Z
=]
=4
[}
@
5
=
e
%
=)
=

M 40 scc SCC_15% SF

Figure 2. Flexural strength
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From the Figure land 2 it is clear that the 28 days strength of SCC with Silica fume of 15%
mix gives the higher value when compared to all other mixes. One reinforced concrete beam with a
width of 100 mm, a height of 150 mm, and a length of 1600 mm was cas each concrete produced
here. In the case of the SCC and SCC SF, there was no need for vibration of a ad to compress it in
the formworks, as the name implies. After de-moulding, which took place 43 i
process was finished, the beams were subjected to wet curing, which incl ing 't gam on a
sand bed and covering it with cotton waste. Depending on the temperature
wet once or twice a day. Curing in this manner was repeated until the a days. The
reinforcement details for a RCC Beam

1N of EmmDia § mm Dia Stureps @ 100
[ [

Fi

L%
\—:xudmmm;

Figure 3. Reinforcement d

The yield point is found at an earlier stage
greater deflection of the beams. In Figure 3 the load
2L/3 span deflection plots for a variety of beam
capacity is 66 KN. As compared to the previou
at the mid span, the maximum deflection of 23

26.5,66

n oo W
o O O

—— SCC-15%SF
—#— RCC

== SCC

15 20 25 30
FLECTION (mm)

4. Load deflection curve

iy was established in the present experimental research on self-
d to two point loading.

d as the percentage of Silica fume rises (10%, 15%, and 20%).

When compared RCC beam, the benefits of adding silica fume into SCC included only a

slower onset of the first crack and the occurrence of smaller deflections.

e In other words, adding silica fume to SCC at a rate of 15% cement replacement improves the
flexural behaviour of the SCC beam.

e Based on the results of the experimental investigation, it is clear that Cement can be effectively

substituted with 15% Silica fume in SCC, reducing cement consumption and, as a result, cost.
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o When compared to RCC and RCC with silica fume, the stronger concrete-steel bond given by
SCC's denser internal structure was able to promote improved beam b i
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