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Physical Properties of Self-healing Concrete Mixed with Hydrogel Carrier of
Microorganism

Inyeop Chu', Jinho Woo’, Sang-Kyun Woo’, Byungjae Lee'™

Abstractl: The properties of concrete with addition of microgel - containing hydrogel support were investigated. As a result of measuring the slump of the
self - healing concrete, the target slump was satisfied in all the mixing conditions, but the slump was decreased as the mixing amount of the hydrogel support
increased. The change of porosity due to incorporation of hydrogel support was minimal. As a result of the evaluation of the compressive strength of the self
- healing concrete, the incorporation of the hydrogel support did not affect the strength. However, under the same mixing condition, the dispersion value of
the specimens tended to increase with increasing hydrogel support contents. As a result of the permeability test of self-healing concrete according to the
incorporation of hydrogel support, it was confirmed that the mixing ratio of hydrogel support was effective to decrease the permeability coefficient.
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Table 1 Experimental variables

Fex (MPa) 27
Target Slump(mm) 150£10
Target Air contents(%) 4.0+1.5
Hydrogel Carrier (%) 0,1.0,1.5
Physical & mechanical | - Slump & Air test

properties - Compressive strength test

Test items

Self healing - Coefficient of permeability
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2.1.1 AME
B AF AL H AHEE AMEES U 315 g/em’, B
3,350 cm¥/g?l HE ZEWE AJHAEOPC)E A3 T

Table 2 Physical properties of OPC

, -
Density | Fineness Chemical composition (%)

3 2
(g/em’) | (em7g) | §j0, |ALOs|Fe,05| CaO | MgO | SO; | LOI
3.15 3350 |21.7| 57 | 32 |63.1| 28 | 22 |130
2.1.2 24

B AT AREE SA = A FLT IARIA sk B
T2 A Y A=A E AHESEATE Table 3-2 AME=AS] &
218 A4S JeR Sl

Table 3 Physical properties of aggregate

Grading | Density Water Absolute
Ttems (mm) | (g/cms) | absorption(%) | volume(%) FM
Coarse
25 2.69 0.9 59 6.88
aggregate
Fine 5 258 11 - 2,61
aggregate
2.1.3 dtoj=2A4

A7A - A EC] A-8E sfo|lem=A AAA Y A=
Z A= A FTATY HAAEALAE (Korean
Collection for Type Culture)ol|X Rf3}3L 9= Bacillus
sphaericus 14 75-Z W slal n|AYE2] F&E P48 s}

AThFig. 1).

(a) Bacillus sphericus 14

Fig. 1 SEM of microorganism
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SH7VE fl8l sl 2] BAIA AEste] AlaE] BAIES A

F30] A5 & MBSk

Fig. 2 hydrogel carrier production

Table 4 Physical properties of hydrogel

Grading Density
Item Color
(mm) (g/cm3)
HC-K 1.0~1.3 0.85 dark brown
HC-B 0.8~1.3 0.80 dark brown
2.1.4 E31A)

A E Aol o3 a2 B AL NAATI=E &
BHA| 2 A, S SAHAIE 2] Z ) 7HEA 1A S AEAIS
AREs9 o, E]4 A2 Table 59 21}

Table 5 Physical properties of admixture

. Density Mass contents
Admixture Appearance (glom’) pH %)
ngh—ra}nge water nght b'rown 106 6.5 41 ~45
reducing agent liquid
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Fig. 3 Permeability testing device
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Table 6 Mix proportions
Unit weight(kg/m’®
ltem Ww/C S/a Hydrogel nit weight(kg/m’)
(%) (%) Carrier (%) W C S G Ad. Hydrc?gel
Carrier
Plain 0 168 340 874 907 0.204 -
HC-K1.0 1.0 168 340 874 907 0.204 3.40
E— 49.8 48.0
HC-K1.5 1.5 168 340 874 907 0.204 4.56
HC-B1.5 1.5 168 340 874 907 0.204 4.56
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0] 125t B Plain i gl A+ 155mmE B3 53 33 ot
I50£10mm S RFSh= AL HERT & AT 04 maeee) gEgE A9 A%H: Fig 6ol Vet
SHHCK slo] =24 2|24 )& Z7lol| W2 &3 =
HSh= M4k RE S/ gho] ZhAs e 210 UERg T 35
ol slol=2A Ao A vl E Bzt Bk :
&5 54 vEo = Audn sto| =24 (XA = T4 07
73 = AT /A, T g i
= EAS /A 9=, 2
S5 3HA] e HlelA Y EF 4 Y
s'_g __2;3}04 SHE S Uil 20 & AtkE) 54
Uk B E vl g 2AA BE S8 Z (15041 0mm) = s
o2 SIS
SEA|TE =] A FQIHC-B AF] B9, 1.5% EUA &5
2 A7t A F BlEl e 202 I

1H i

H

20 |

Variance

Sl
o

10 |

Compressive strength (MPa)

|

Pain  HCKLO  ECKLs HC-BLS
fara |
32 37| (a) 14days

stol= 2 A F o] E 20| 2 ZA ke e 2 :
o] F7) e 24 A= Fig. 59 A A5H3Tk
ol2 masle] B, Slo| 2l XA S EYFHA] e * P =
Plaln o) A9 371F3.8%= S F o H3xE T 4.0£1.5%
TE5H= 7 0 2 Uehgth

sol= 24 X 2|4 2) E)gof| whE Fr]wke] Ml w.
2 M BE ZE W9 wEsIgAw fo)vE o 1
B2 UER) A Bakch 24 35 whel 2] %] Z7te}
71—/\2 H]-i—g].gaq.

2] BARS] Al F(HC-B) 2] Z-9-2] 4ol A = & Aol Al s ’
kst HC-K 9} A1 2258 YeRI T o] & slol =g :
A A A A o) EYHT-9F ATG0] T Wl wn)g A 0 R a— : o

Plain HC-KL0 HC-KL13 HC-B13

A-S gRlIstATh (b) 28days

Fig. 6 Results of compressive strength test
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Recoveryrate of perme ability coefficie nt (%)
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Fig. 7 Results of permeability test
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