138 MIANFIVININTLIDUNAMNSTUASIUTR TN 31, atunt 3 n.A.-n.8. 2564
The Journal of KMUTNB., Vol. 31, No. 3, Jul.-Sep. 2021

UNANLIRY ‘

AINTTEUAD NME93AUTEAY N1SAUNIUNTUNINTUAGBLsALAENITRARAISUBLLTUYDS
ABUNIANEULANADY LINNUATUAAZIDUALAZHITAUYY

Uty 13unslua*
aviyImnIsules) AnsdIngmanstazinalulad uiningndesssguasigy

N
URAUs N3RS
mAdIenssules) angdmnssumans univedemnalulagasunasyys

* finususzanuau Insdnwd 0 3426 1065 8iia: nowsurvey@hotmail.com DOI: 10.14416/j.kmutnb.2021.05.008
Fuidle 21 wweu 2563 udluidle 17 fquisu 2563 meviuiile 19 Igunsu 2563 weunsooulayl 24 wauaa 2564
© 2021 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

UNANED

NATelisAnmAINIsEUR MAwaUseds Anudumunsusndunaslsduasnisiinasveituves
ADUNIANANLEINGY NAUANUARLLBUALALHIAUYY 1‘1414146?1L@Juﬁﬂa%mauﬁﬂizmmﬁ 1 (OPC) nNanIsAnYI
wuih mnsguivesnsunIaraNinaseiiAuInniwes OPC &y lurasdidnisguinvesnouninsauLdnfium
unazlBeauazraiuuilia1desndt MaedausedeveinaunIaNaNNIADY ABUNTARALLINIUAUAAZIBEALA
ffosnies OPC &ruileny 28 Ju duidisnussdovesnouninnannsiiuyuilndifsstues OPC & wonanil
ADUNIANANLEINGDY ABUNTAHANLOINUMIUAAZIBEN LAAUNIANANNITINYY TAIUAINTAUNIUNTUNSNTY
aaslsaAni1 OPC & luraisfimudumunisunsniunaslssvssmauniniugin 91 Ju Sdwnnnivesneunis
flutii 28 Yu gavhenudn maAnansueiuturesrounInaunsiuuiidlndifssmiegenitlinn vusfirounis

AL UMIUAaEBEn LagHaLLINUAUAaIBenTINTuNsiuyullA1gendt WallSeuiieuiu OPC qau

Adfiny: AaunIn Aaslsn Asualudy Aoy WNAuWUAAZIBEA Neiiuyy

nseeBaunAy: Yoyal® 13umsiua waz YA nsunes, “An1seuin Masdausedy msfununsuninduaaslsuas
mafinA1susiuiuvenrsunInnauinaey iunUAAzBYALaRHIRUYY,” 21597990 ImINsERana sy uAsividle, TN 31,
auuil 3, i 438-449, n.A.—n.8. 2564,




MFATIVINTNTLRRUNAMTEUATWTD TN 31, aUuN 3 n.A.—n.g. 2564 439

The Journal of KMUTNB., Vol. 31, No. 3, Jul.-Sep. 2021

‘ Research Article

Slump, Compressive Strength, Chloride Penetration Resistance and Carbonation
of Concrete with Partial Replacement of Cement by Fly Ash, Ground Bottom
Ash, Limestone Powder

Banyut Warinlai*
Civil Engineering, Faculty of Science and Technology, Nakhon Pathom Rajabhat University, Nakhon Pathom, Thailand
Pitisan Krammart

Department of Civil Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi, Pathum Thani,
Thailand

* Corresponding Author, Tel. 0 3426 1065, E-mail: nowsurvey@hotmail.com DOI: 10.14416/j.kmutnb.2021.05.008
Received 21 April 2020; Revised 17 June 2020; Accepted 19 June 2020; Published online: 24 May 2021
© 2021 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

This research aims to study the slump, compressive strength, chloride penetration resistance and
carbonation of concrete replaced by fly ash, Ground Bottom Ash (GBA), and limestone powder in Ordinary
Portland Cement (OPC). The results showed that the slump of concrete with fly ash was higher than that of
OPC concrete. On the other hand, the slump value of concrete with GBA and with limestone powder was
smaller when compared with that of OPC concrete. The compressive strength of concrete with fly ash and
GBA was less than that of OPC concrete at 28 days. Also, the compressive strength of concrete with limestone
powder was close to that of OPC concrete. Moreover, the chloride penetration resistance of the concrete
made with fly ash, GBA, and limestone powder was better than that of OPC concrete. The chloride penetration
resistance of the concrete moist-cured for 91 days was higher than moist-cured for 28 days. Finally, the
carbonation depth of concrete with limestone powder was similar to, or slightly higher than that of OPC
concrete.Notably, the carbonation depth of concrete with GBA and with GBA incorporating limestone

powder was higher when compared with OPC concrete.
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