\

)

cl N D
T R F

\o

T mm"ia‘”mu”umlystﬁ

Iﬂ‘i{lﬂ’]i ﬂizﬁﬂ%ﬂWWﬂa%ﬂémgﬁaNLLgﬁN@hLﬂx‘i@T’J Elﬂ']{lfﬁ
& AAd Ao o v a =
ﬂﬂﬂiLLUﬂV]Liﬂ‘ﬂ"ﬁﬂ%’]l%Lﬂ@ﬂ’]‘i@ﬂ@]Zﬂa%LLﬂﬂLsﬁﬂﬁJ

AUBLUE

6 AaA

I@]El ﬁ’]ﬁ@]iﬁﬁ]’ﬁg ﬂi.qlm‘]&@' NUGALNBRIIN

NE.AT.NTTN aaﬁa‘”waqa

A 6 o € & o A
bbNe iﬁ.(ﬂﬁ.'ﬂyﬂﬂﬂﬂ‘]&?m ARNRIZEN

NOBNIAN 2563



funiaefl RGU6280001

T mm%‘”ﬂaﬁuamystﬁ

1a39MT UTeaNTNIWAWNI O TaUULTNAILAIFILNNT LT
sUasuuANSINTNEN A AANIIANaZNaWLARLT

ATUBLUE

ARANNTY AT.JITHS FTALRORTI
WA.AT. AT 984T IRENA
A 6 o € & o o
uaz 3.aT. uadansol Na3ad

ATLEIAINTIUFANRAS gwmamzﬁwﬁﬂmﬁm
aﬁuagui@mﬁﬁﬁmmﬂ QINURHUIURNITIVLUAE
qummrﬁwﬁm&m

(aNuAnluMsukdusaIdn

an.uazaugine lidndudasruiuans )



NI WUARNNYLRDY 2

Abstract (Un ﬁ'mia)

Project Code (iﬁﬁfﬂidﬂ’]‘s): RGU6280001

Project Title: Performance of self-healing concrete using bacterial spores of microbial
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(1) NM5ELNANSURLULUAIUBITRWANS1INUSIIURD (Crack observation)



(2) MFAATIEAATESITEAUaNIAMIENABIgansIALBLaNATaU (SEM) Aasnduilaszi
590#18 x-ray diffraction (EDS) fuiliflensiadeuniaiinuesunaifnaiuaiun

(3) m3vszifiunansgouusunglulasnsldauifieausaniiluia (Ultrasonic Pulse
Velocity, UPV)

(4) MINAADUNAITULTIDA (Compressive strength)

(5) mi@m%uﬁw (Sorptivity)

(6) NINAFDUMNTEEZNNSBNUT (Water Permeability Test)

A1519% 3.1 F5n15USLIUNANTTDULYL

Number of sample
Testing Specifications Specimens Series | Series | Series

| Il Il
Crack observation - 15 cm cube - - 9
SEM with EDS - Fracture surface - - Yes
UPV ASTM C597 (2016) 15 cm cube 3 3 9
Compressive strength | BS EN 12390-3:2009 (2009) 15 cm cube 10 3 6
Sorptivity ASTM C1585 (2013) 15 cm cube 3 3 3
Water permeability DIN 1048 part 5 (1991) 15 cm cube 2 2 3
LNENTN9B:

ASTM (C1585-13. Standard test method for measurement of rate of absorption of
water by hydraulic cement concrete, American Society for Testing and Materials,
West Conshohocken, PA, 2013.

ASTM (C597-16. Standard test method for pulse velocity through concrete, American
Society for Testing and Materials, West Conshohocken, PA, 2016.

BS EN 12390-3:2009. Testing hardened concrete — part 3: compressive strength of
test specimens, British Standards Institution, UK, 2009.

DIN 1048, 1991, Testing Concrete: Testing of hardened concrete (Specimens prepared
in mould), Beton und Stahlbeton 1, Deutscher Ausschuf fur Stahlbeton of the

Normnausschuf3 Bauwesen, UDC.
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LBNEITD19D: Jongvivatsakul, P., Janprasit, K, Nuaklong, P., Pungrasmi, W. and
Likitlersuang S. (2019) “Investigation of the crack healing performance in mortar using
microbially induced calcium carbonate precipitation (MICP) method” Construction and

Building Materials Vol. 212, 10 July 2019, pp. 737-744 doi:10.1016/j.conbuildmat.2019.04.035
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LBNEITD19D4; Pungrasmi W., Intarasoontron, J., Jongvivatsakul, P. and Likitlersuang S.
(2019) “Evaluation of Microencapsulation Techniques for MICP Bacterial Spores
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