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Abstract

There is a burgeoning use of reactive powder concrete unsettled to the outstanding mechanical

properties and resilience. Reactive powder concrete structural elements can resist chemical

paroxysm, impact loading from vehicles and vessels, and sudden kinetic loading due to earthquakes.

In addition, the lower maintenance requirements result in significant economic detriment.

Moreover, in the composition of reactive powder concrete, a fractional substitution of cement by

silica fume (which is a waste by-product of silicon alloy) results in less cement consumption (and

hence less greenhouse gas emission). In this experimental investigation study, the material

performance of reactive powder concrete (RPC) with two different curing techniques, normal water
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curing of 25 °C and accelerated steam curing at 60 °C, and 60% relative humidity, was studied

experimentally. This paper also remits the investigation, application, and different preparation of

silica fume in reactive powder concrete at transformed temperature. The silica fume was substituted

with the cement and the dosage which bequeathed the maximum strength was used for further

addition of silica sand and steel fibers. Steam curing is effective process to achieve high early

strength, and in this narrative, the compressive strength at the age of 3, 7, and 28 days was

determined for further compared with normal cured water. Also find split tensile test to see the

performance of concrete cylinder under tension. To reduce the water content, super plasticizer may

be used as an admixture. Thus, results are interpreted for different combination to achieve

maximum compressive stress as well as tensile stress.

 This is a preview of subscription content, log in via an institution  to check access.

Access this chapter

Chapter EUR 29.95

Price includes VAT (India)

eBook EUR 287.83

Softcover Book EUR 349.99 Hardcover Book EUR 349.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Log in via an institution

Available as PDF
Read on any device

Instant download
Own it forever

Buy Chapter

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-15-6463-5_71
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-15-6463-5_71


Institutional subscriptions 

Similar content being viewed by others

References

1. Roux N, Andrade C, Sanjuan MA (1996) Experimental study of durability of reactive powder

concretes. J Mater Civil Eng (ASCE) 8:1–6

Article Google Scholar

2. Chan Y-W, Chu S-H (2004) Effect of silica fume on steel fiber bond characteristics in reactive

powder concrete. Cem Concr Res (Sci Direct Pergamon) 34:1167–1172

Article Google Scholar

3. Chang TP, Chen BT, Wang JJ, Wu CS (2009) Performance of reactive powder concrete (RPC) with

different curing conditions and its retrofitting effects on concrete member. In: Alexander et al

(eds) Concrete repair, rehabilitation and retrofitting II. Taylor and Francis group, London. ISBN:

978-0-415-46850-3

Google Scholar

Effect of Curing Conditions

on Mechanical Properties of

Reactive Powder Concrete

with Different Dosage of…

Chapter © 2019

Producing sustainable

modified reactive powder

concrete using locally

available materials

Article 30 September 2022

Dynamic mechanical

properties of steel fiber-

reinforced reactive powder

concrete after the exposur…

Article 14 November 2024

https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://doi.org/10.1061%2F%28ASCE%290899-1561%281996%298%3A1%281%29
https://scholar.google.com/scholar_lookup?&title=Experimental%20study%20of%20durability%20of%20reactive%20powder%20concretes&journal=J%20Mater%20Civil%20Eng%20%28ASCE%29&volume=8&pages=1-6&publication_year=1996&author=Roux%2CN&author=Andrade%2CC&author=Sanjuan%2CMA
https://doi.org/10.1016%2Fj.cemconres.2003.12.023
https://scholar.google.com/scholar_lookup?&title=Effect%20of%20silica%20fume%20on%20steel%20fiber%20bond%20characteristics%20in%20reactive%20powder%20concrete&journal=Cem%20Concr%20Res%20%28Sci%20Direct%20Pergamon%29&volume=34&pages=1167-1172&publication_year=2004&author=Chan%2CY-W&author=Chu%2CS-H
https://scholar.google.com/scholar?&q=Chang%20TP%2C%20Chen%20BT%2C%20Wang%20JJ%2C%20Wu%20CS%20%282009%29%20Performance%20of%20reactive%20powder%20concrete%20%28RPC%29%20with%20different%20curing%20conditions%20and%20its%20retrofitting%20effects%20on%20concrete%20member.%20In%3A%20Alexander%20et%20al%20%28eds%29%20Concrete%20repair%2C%20rehabilitation%20and%20retrofitting%20II.%20Taylor%20and%20Francis%20group%2C%20London.%20ISBN%3A%20978-0-415-46850-3
https://link.springer.com/10.1007/978-981-13-3317-0_33?fromPaywallRec=true
https://link.springer.com/10.1007/s41062-022-00948-z?fromPaywallRec=true
https://link.springer.com/10.1617/s11527-024-02497-6?fromPaywallRec=true


4. Hoe KW, Ramli M (2010) Rational mix design approach for high strength concrete using sand

with very high fineness modulus. Am J Appl Sci 7(12):1562–1568. ISSN: 1546-9239

Google Scholar

5. Tai YS, Pan HH, Kung YN (2011) Mechanical properties of steel fiber reinforced reactive powder

concrete following exposure to high temperature reaching 800 °C. Nucl Eng Des 241(7):2416–

2424

Article Google Scholar

6. IS: 2250 (1981) Code of practice for preparation and use of masonry mortars. Bureau of Indian

Standards, New Delhi

Google Scholar

7. IS: 8112 (1989) Ordinary Portland cement, 43 grade—specification. Bureau of Indian Standards,

New Delhi

Google Scholar

8. Khalil WI (2012) Some properties of modified reactive powder concrete. J. Eng. Dev 16(4):66–87.

ISSN: 1813-7822

Google Scholar

9. Yu R, Spiesz P, Brouwers HJH (2014) Mix design and properties assessment of ultra-high

performance fibre reinforced concrete (UHPFRC)”. Cem Concr Res 56:29–39

Article Google Scholar

10. Tam CM, Tam VWY, Ng KM (2010) Optimal conditions for producing reactive powder concrete.

Mag Concr Res 62:701–716

Article Google Scholar

https://scholar.google.com/scholar?&q=Hoe%20KW%2C%20Ramli%20M%20%282010%29%20Rational%20mix%20design%20approach%20for%20high%20strength%20concrete%20using%20sand%20with%20very%20high%20fineness%20modulus.%20Am%20J%20Appl%20Sci%207%2812%29%3A1562%E2%80%931568.%20ISSN%3A%201546-9239
https://doi.org/10.1016%2Fj.nucengdes.2011.04.008
https://scholar.google.com/scholar_lookup?&title=Mechanical%20properties%20of%20steel%20fiber%20reinforced%20reactive%20powder%20concrete%20following%20exposure%20to%20high%20temperature%20reaching%20800%C2%A0%C2%B0C&journal=Nucl%20Eng%20Des&volume=241&issue=7&pages=2416-2424&publication_year=2011&author=Tai%2CYS&author=Pan%2CHH&author=Kung%2CYN
https://scholar.google.com/scholar?&q=IS%3A%202250%20%281981%29%20Code%20of%20practice%20for%20preparation%20and%20use%20of%20masonry%20mortars.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%208112%20%281989%29%20Ordinary%20Portland%20cement%2C%2043%20grade%E2%80%94specification.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=Khalil%20WI%20%282012%29%20Some%20properties%20of%20modified%20reactive%20powder%20concrete.%20J.%20Eng.%20Dev%2016%284%29%3A66%E2%80%9387.%20ISSN%3A%201813-7822
https://doi.org/10.1016%2Fj.cemconres.2013.11.002
https://scholar.google.com/scholar_lookup?&title=Mix%20design%20and%20properties%20assessment%20of%20ultra-high%20performance%20fibre%20reinforced%20concrete%20%28UHPFRC%29%E2%80%9D&journal=Cem%20Concr%20Res&volume=56&pages=29-39&publication_year=2014&author=Yu%2CR&author=Spiesz%2CP&author=Brouwers%2CHJH
https://doi.org/10.1680%2Fmacr.2010.62.10.701
https://scholar.google.com/scholar_lookup?&title=Optimal%20conditions%20for%20producing%20reactive%20powder%20concrete&journal=Mag%20Concr%20Res&volume=62&pages=701-716&publication_year=2010&author=Tam%2CCM&author=Tam%2CVWY&author=Ng%2CKM


11. IS: 4031 (1988) (part 11) Methods of physical tests for hydraulic cement part ii determination of

density. Bureau of Indian Standards, New Delhi

Google Scholar

12. IS: 10262 (1999) Recommended guidelines for concrete mix design. Bureau of Indian Standards,

New Delhi

Google Scholar

13. IS: 383 (1970) Specification for coarse and fine aggregates from natural sources for concrete.

Bureau of Indian Standards, New Delhi

Google Scholar

14. Zdeb T (2013) Ultra-high performance concrete—properties and technology. Bull Pol Acad Sci

Tech Sci 61(1):183–193

Google Scholar

15. Kizilkanat AB, Oktay D, Kabay N, Tufekci MM (2016) Comparative experimental study of

mortars incorporating pumice powder or fly ash. J Mater Civ Eng 28(2):1–7. (04015119)

Google Scholar

16. IS: 3812 (1963) (part 1) Pulverized fuel ash specification part 1 for use as pozzolana in cement,

cement mortar and concrete. Bureau of Indian Standards, New Delhi

Google Scholar

17. IS: 3812 (2003) (part 2) Pulverized fuel ash—specification part 2 for use as admixture in

cement mortar and concrete. Bureau of Indian Standards, New Delhi

Google Scholar

18. Chung DDL (2005) Dispersion of short fibers in cement. J Mater Civ Eng 17(4):379–383

https://scholar.google.com/scholar?&q=IS%3A%204031%20%281988%29%20%28part%2011%29%20Methods%20of%20physical%20tests%20for%20hydraulic%20cement%20part%20ii%20determination%20of%20density.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%2010262%20%281999%29%20Recommended%20guidelines%20for%20concrete%20mix%20design.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%20383%20%281970%29%20Specification%20for%20coarse%20and%20fine%20aggregates%20from%20natural%20sources%20for%20concrete.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar_lookup?&title=Ultra-high%20performance%20concrete%E2%80%94properties%20and%20technology&journal=Bull%20Pol%20Acad%20Sci%20Tech%20Sci&volume=61&issue=1&pages=183-193&publication_year=2013&author=Zdeb%2CT
https://scholar.google.com/scholar?&q=Kizilkanat%20AB%2C%20Oktay%20D%2C%20Kabay%20N%2C%20Tufekci%20MM%20%282016%29%20Comparative%20experimental%20study%20of%20mortars%20incorporating%20pumice%20powder%20or%20fly%20ash.%20J%20Mater%20Civ%20Eng%2028%282%29%3A1%E2%80%937.%20%2804015119%29
https://scholar.google.com/scholar?&q=IS%3A%203812%20%281963%29%20%28part%201%29%20Pulverized%20fuel%20ash%20specification%20part%201%20for%20use%20as%20pozzolana%20in%20cement%2C%20cement%20mortar%20and%20concrete.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%203812%20%282003%29%20%28part%202%29%20Pulverized%20fuel%20ash%E2%80%94specification%20part%202%20for%20use%20as%20admixture%20in%20cement%20mortar%20and%20concrete.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi


Article Google Scholar

19. Carroll JC, Helminger N (2016) Fresh and hardened properties of fiber-reinforced rubber

concrete. J Mater Civ Eng 28(7):1–9. (04016027)

Google Scholar

20. Alkafaji MMK (2014) Performance of reactive powder concrete slabs with different curing

conditions. J Eng Technol Res 6(6):81–93. ISSN: 2006-9790

Google Scholar

21. Way RT, Wille K (2016) Effect of heat-induced chemical degradation on the residual mechanical

properties of ultrahigh-performance fiber-reinforced concrete. J Mater Civ Eng 28(4):1–10.

(04015164)

Google Scholar

22. IS: 456 (2000) Plain and reinforced concrete-code of practice. Bureau of Indian Standards, New

Delhi

Google Scholar

23. IS: 516 (1959) Methods of tests for strength of concrete. Bureau of Indian Standards, New Delhi

Google Scholar

24. IS: 2386 (1963) Indian standard code of practice for methods of test for aggregate for concrete.

Indian Standard Institution, New Delhi

Google Scholar

Author information

Authors and  Affiliations

https://doi.org/10.1061%2F%28ASCE%290899-1561%282005%2917%3A4%28379%29
https://scholar.google.com/scholar_lookup?&title=Dispersion%20of%20short%20fibers%20in%20cement&journal=J%20Mater%20Civ%20Eng&volume=17&issue=4&pages=379-383&publication_year=2005&author=Chung%2CDDL
https://scholar.google.com/scholar?&q=Carroll%20JC%2C%20Helminger%20N%20%282016%29%20Fresh%20and%20hardened%20properties%20of%20fiber-reinforced%20rubber%20concrete.%20J%20Mater%20Civ%20Eng%2028%287%29%3A1%E2%80%939.%20%2804016027%29
https://scholar.google.com/scholar?&q=Alkafaji%20MMK%20%282014%29%20Performance%20of%20reactive%20powder%20concrete%20slabs%20with%20different%20curing%20conditions.%20J%20Eng%20Technol%20Res%206%286%29%3A81%E2%80%9393.%20ISSN%3A%202006-9790
https://scholar.google.com/scholar?&q=Way%20RT%2C%20Wille%20K%20%282016%29%20Effect%20of%20heat-induced%20chemical%20degradation%20on%20the%20residual%20mechanical%20properties%20of%20ultrahigh-performance%20fiber-reinforced%20concrete.%20J%20Mater%20Civ%20Eng%2028%284%29%3A1%E2%80%9310.%20%2804015164%29
https://scholar.google.com/scholar?&q=IS%3A%20456%20%282000%29%20Plain%20and%20reinforced%20concrete-code%20of%20practice.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%20516%20%281959%29%20Methods%20of%20tests%20for%20strength%20of%20concrete.%20Bureau%20of%20Indian%20Standards%2C%20New%20Delhi
https://scholar.google.com/scholar?&q=IS%3A%202386%20%281963%29%20Indian%20standard%20code%20of%20practice%20for%20methods%20of%20test%20for%20aggregate%20for%20concrete.%20Indian%20Standard%20Institution%2C%20New%20Delhi


Department of Civil Engineering, G. H. Raisoni College of Engineering, Nagpur, India

Hemantkumar G. Sonkusare & Prashant Y. Pawade

Corresponding author
Correspondence to Hemantkumar G. Sonkusare .

Editor information

Editors and  Affiliations
Department of Civil Engineering, Visvesvaraya National Institute of Technology, Nagpur,

Maharashtra, India

Laxmikant Madanmanohar Gupta

Department of Civil Engineering, G. H. Raisoni College of Engineering, Nagpur, Maharashtra,

India

Maya Rajnarayan Ray

Water Technology & Management Division (WTMD), National Environmental Engineering

Research Institute (NEERI) (Council of Scientific and Industrial Research), Nagpur, Maharashtra,

India

Pawan Kumar Labhasetwar

Rights and permissions

Reprints and permissions

Copyright information

© 2021 Springer Nature Singapore Pte Ltd.

About this paper

Cite this paper
Sonkusare, H.G., Pawade, P.Y. (2021). Investigate the Temperature Effects on Curing of Reactive Powder

Concrete Containing Silica. In: Gupta, L.M., Ray, M.R., Labhasetwar, P.K. (eds) Advances in Civil

mailto:hemant.sonkusare@gmail.com
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Investigate%20the%20Temperature%20Effects%20on%20Curing%20of%20Reactive%20Powder%20Concrete%20Containing%20Silica&author=Hemantkumar%20G.%20Sonkusare%2C%20Prashant%20Y.%20Pawade&contentID=10.1007%2F978-981-15-6463-5_71&copyright=Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2021&startPage=729&endPage=738&imprint=Springer%20Nature%20Singapore%20Pte%20Ltd.


Engineering and Infrastructural Development. Lecture Notes in Civil Engineering, vol 87. Springer,

Singapore. https://doi.org/10.1007/978-981-15-6463-5_71

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/978-

981-15-6463-5_71

Published

14 November 2020

Publisher Name

Springer, Singapore

Print ISBN

978-981-15-6462-8

Online ISBN

978-981-15-6463-5

eBook Packages

Engineering

Engineering (R0)

Publish with us

Policies and ethics

https://citation-needed.springer.com/v2/references/10.1007/978-981-15-6463-5_71?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-15-6463-5_71?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-15-6463-5_71?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11647&facet-start-year=2021&facet-end-year=2021
https://link.springer.com/search?facet-content-type=%22Book%22&package=43712&facet-start-year=2021&facet-end-year=2021
https://www.springernature.com/gp/policies/book-publishing-policies

