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Water Permeability Performance Evaluation of Mortar Containing
Crack Self-healing Mineral Admixtures
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In this paper, compressive strength and water permeability performance for two types of crack self-healing materials such as SH-PO-0
composed of mineral admixtures(expansive agent, swelling material and crystal growth agent) and SH-PO-(5, 15, 30) blended with
SH-PO-0 and phosphate additive(PO) dissolving easily calcium ion, were evaluated. The test results show that the water flow of
SH-PO-0 decreased steeply at the early age although compressive strength decreased about 9% at 28 days compared with OPC. The
higher PO replacement ratio is, the lower compressive strength and more improved water permeability performance is, and thus,
based on such results, adequate PO replacement ratio is 15%. It is also found that the self-healing performance of SH-PO-15 was quite
improved at the early ages and however, the performance of SH-PO-15 is similar to one of SH-PO-0 at long-term ages, and 28 days
compressive strength of SH-PO-15 decreased about 8% compared with SH-PO-0. In addition, it is confirmed from the analysis of
SEM-EDS that calcium ions of SH-PO-15 were crystallized more than those of SH-PO-0.

JIRE  WWIIXR, D€, BiEs, DI=SANUE, EAE

Keywords : Self-healing, Crack, Calcium carbonate, Unhydrated cement, Water permeability test

A2 E=Es 20i0fM 2e| LTl ATt 0
L0l L olat AHIEZE HOF RU2,

LUSIH 20| ST TE 0|43t 220] 2510,

F

=
HU
Ho ©
4>
fol
o
o
0=
0x
e
Io)
HU
=
EN
ne
1z
Ho
~
o
ol
m
rr
=2
N
I
oM

<
20
rr
4>
r>
Ion
IIN]
o>
on
©
o ol H>

* Corresponding author E-mail: woojon94@naver.com

T U2 AEsHE B2 549 pH glpH = 55~7.5)1 S49|
CO2H(Pco, = 10792 |2t COZ ZLEEH 20| dLH AOI2
SfotHA ZGSAHE H|0|AE Li2| £5+F(Ca(OH), )25 H
Z&0(2(Ca”)0| SaEo w2t 59| pH gHo| ASSHA| =it
SAof =01 LT Q= Y| SEQ! KOHR NaOH &2
pH ZhpH ) 8) 710 Y2 0fEICt Ca™2 sk xloj| Qs 52

"MARSE X7 (XS 218tH 232|E HTMIE (Seli-healing Green Concrete Research Center, Sungkyunkwan University, Suwon, 16419, Korea)
AZF)IEH 7|2HTA (Technology Research Center, Intchem Co., Ltd., Suwon, 16676, Korea)
SRS ZAABIZA|ARIZ S} (Department of Civil, Architectural and Environmental System Engineering, Sungkyunkwan University, Suwon,

6419, Korea)

Copyright (©) 2016 by Korean Recycled Construction Resources Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



_Water-bearing crack )

V. 14
\\Concrete/
Ca
Ca Na
Na K
K —_——
Ca
Lo Ca—> o)
s PH 1§ [
f a s
& Vr > \
3 it ce |2 i
| o/ d |
©) ¢~ Vm Vr ©)
Vr <<Vm
flow
direction
v

Fig. 1. Conditions in water-penetrated concrete crack(Edvardsen,
1999)
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Table 1. Properties of materials

Material |Symbol Kind and physical properties

Cement OPC
Self-healing
material

Density: 3.15g/cm’, Blaine: 3,240cm?/g
Expansive agent, swelling agent and crystal
growth agent
YHPO, nH,O(Y = Mg, Ca, n = 0, 5, 6, 10,
12), white~colorless solid, strong alkali
aqueous solution, solubility 14.5g/100ml

SH

Admixture PO

Sea sand S Density(g/cm®) = 2.62, FM = 2.64
Chemical ..
admixture SP Polycarboxylate-based superplasticizer

Table 2. Mix proportion of mortar in Series |

Binder(%) )
Mix W/B BS Replacement ratio of
@) | 77 opc | S PO PO, bi(atb)
(@ | (b)

SH-PO-0 8 - 0
SH-PO-5 76 | 04 5
———— 52 |1:1.5] 92

SH-PO-15 6.8 | 1.2 15
SH-PO-30 56 | 24 30

Table 3. Mix proportion of mortar in Series |l

: W/B Binder(%) SP .
Mix %) B:S ore | oa | o | @) Test item
OPC 100 - - 0.5 Flow

SH-PO-0| 40 |1:2.0 9 8 - 0.7 Strength
SH-PO-15 6.8 1.2 1.0 |Water flow
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Fig. 2. Device for water permeability test
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Fig. 3. Compressive strength of mortars in Series |

(a) 0 days

(c) 14 days
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Fig. 4. Ratio for water flow of mortars in Series |

(d) 28 days

Fig. 5. Process of crack self-healing for SH-PO-0 in Series 1(x100)
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Table 4. Fresh properties for mortars in Series I

Mix SP(Bx%) ﬂfvl:‘(ﬁll’n) Air(%)
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