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Self-Healing Properties of Fiber-Reinforced Cement Composite
(FRCC) Depending on Various Curing Conditions
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Abstract

In this study, the self-healing effect of a fiber-reinforced cement composite (FRCC) was examined using a
drying-wetting test and an outdoor exposure test. The influence of various curing conditions on the self-healing effect
of the FRCC was also investigated. The effect of self-healing was evaluated using a permeability coefficient and by
investigating the cracks using a optical microscope. The results confirmed that the FRCC was capable of self-healing
under a long wetting time and a low drying temperature. In addition, watertight performance by self-healing was
shown to have a significant influence on wetting time. Meanwhile, this self-healing effect was enhanced by hydration
as a result of rainfall when the FRCC was put under actual environmental conditions. Moreover, it was determined that
cracking self-healing can be improved by using the appropriate admixture materials.
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Figure 1. Correlation of degradation and cracking

H;0+C0O, < HyCO3 < H'+HCO;™ < 2H"+C04%~
Ca’*+C04* < CaCos (pHwater>8)
Ca**+ HCO® < CaCOs+H" (7.5<pHwater<8}

of2|gt A7 |2 @/l ¢
AA 4ol (C)9
Qlstel A 71
Haald 4= Qleke, 7], 3, 525l
ZAYEY SHATE A2 SEA
EO] 7 gA] YN S AldS SITH8]. whEbA,
A Eo HAE o] A7|A]|frol| <]
A Y 27| DARIA FEe] Xl
A 4= Qlo} FAPE F2E9 A A5t
ool 4= SQlrt,

719] A-H9,10,11]0f QoA A7|Af Bk
20l FAPES - w#E o Fo| 100um =7t A 0]
A9t Sl 4 2o S AT 4= Sl AR
7+ AHEA E3llm (Fiber Reinforced Cementitious
Composites, FRCC)9] 7%, 71242 2lsf 100um &
LO] o] fEElE= Zlog BHuE QItH12,13,14,15].
Eh, ZeH)d YaE&(PVA), E2] oEH(PE), &2 ==
A (PP 22 e gt 2 EE o84
wEE Ao AL, o] Qle TS

] J_-T;E_ x]

=

Y% g, e BRAOR A7IAG 715E Hske
o] ARLEISIEH16, 171, 53, 34719 O 718 711

290

U A AREVAE ol8sto] Azl ot
o FAkael @A, COvkAa B faoleo] HErt -9
B, 100gmode} wtdol| s te Fodt 217
A7t 7Fst Zhe 2RI 4= et o, E2telofi4
o9 2EH RS Solo] viAltde] T Alof it
FHo|| LS [ol4] dARel EESet v A
A A7 A AdE SHAE 4= Qloks A7 Halsan
ATH18]. 2L, 719 A7 | Aol idh Biks 2
T0] FEEE B splA Y HIIRA, A 2l &
HEA Y= Aee Jefet Rt A=A shfA 9
T2 A7 |2 7l HiF de FER Alo] &
o,

A, 2 Atellde 2a21E Wi Aot A
et ¥ A= 100um o] viA] 2 disf, o
b Pzl T W 25T QRS ST
[HEA Azl disf =24 7|2 ds2 wtefshe
= SR gt &, et 2E AR &4
7ol IE AMIE E3eE ARl AlFAIE AR
QrgAstol SJsf miAl ot ARl =URE ©]
. Ol8 tWe= &, 7 Wk AR Bl S0 F2 Alde
Alsted, ZF A[dAe il FeAle, wpelaR A5
ekt AE ol ARl mhe EA, #2448
o} 9l A2 e o] mtet Fo Hiet B A4
ok, o5 EYE et A slold 2ER ARE
S FRCCO| A1+ &dkE AEste, 242 2P|
A 245 AXBRLAL SHAH.

It

=2

N

o |

¢

S~

o

]

(MR > Hob Ao

2. A3AE 3y

2.1 A2TE ¥ HiE

Table 1 2 Table 20| AFAE 2 viES YeRAT
AHIEE ZFZENT AHIE, ZAI= Aot 7haast
£ Fast sp7| $lal rIEEAR] 53 AR AT
A2 2ET BESo <et HgAY o] npo|a 2 I
o] SHATH19IE 7IHsl] Slal Aelrke- &4t Al
213 Zefo4et HAHAREA PVA Afet HE=R
PVA 355 EPIA] uligpoll EQlste] o83t Algj= 1
2 3},



Table 1. Materials used
Type

High early-strength portland cement, Density: 3.14g/cm3,

Cement Specific surface area: 4450cm?/g

Fine Silica sand #5, Density: 2.61g/cm3, Average Grain

aggregate  Diameter: 180um
Silica fume  Density: 2.20g/cm®, Average diameter: 0.15um
Fly ash Fly ash #2, Density: 2.33g/cm®
Diameter: 34um, Length: 6mm, Density: 1.SOg/cm3,
PVA . ;
Fib Saponification value : 99%
iber
, Diameter: 13um, Length: 6mm, Density: 1.SOg/cm3,
PVA . ;
Saponification value : 96%
Admixture  Superplasticizer (Polycarboxylate Ether)

3% PVA: Polyvinyl alcohol, SF: Silica fume, FA: Fly ash

Table 2. Mix design

Lovel B W/B S/B SPB PVA PVA’
C SF FA (Wit%) (Wt%) (Wt%) (Vol.%) (Wt%)
Series | 85 15 0 0
45 45 09 2
Series!l 70 0 30 1.5

% B: Binder, C: Cement, SF: Silica fume, FA: Fly ash, S: Sand

Table 3. Experiment levels
Level Conditions

Wetting (20C)

24h Wetting after 24h Drying (20C)
24h Wetting after 24h Drying (40C)
6h Wetting after 42h Drying (20C)
6h Wetting after 42h Drying (40C)
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