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Influence of Exposure Environmental Conditions on the Crack Healing
Performance of Self-healing Repair Mortar Specimens
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Since the crack self-healing materials are activated according to the exposure environmental conditions from the time of crack
occurrence, it is very important to clarify the relationship between the healing performance and the exposure environmental
conditions of the crack surface. In this paper, the influence of the exposure environmental conditions on the crack healing performance
of self-healing repair mortar was investigated through the water permeability test. The influence of temperature and humidity on the
crack width of cracked specimens was evaluated. As a result of measuring the change of the crack width, the effect of curing
temperature was negligible but it was confirmed that crack-closing occurred due to the change of dry-wet condition. The healing
materials produced on the crack surface of the specimens was identified as calcite minerals. Since the minerals with high density are
precipitated under the influence of gravity, the healing performance is somewhat different according to the direction of the crack
surface, and the healing performance was significantly improved in the wet exposure condition than the air exposure condition.
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Table 2. Cracking time and exposure conditions of the crack surface
for water permeability test specimens
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Fig. 1. Direction of the crack surface of cracked specimens

28 days
*) V-Water: The crack surface is vertical under water.

**) H-Water: The crack surface is horizontal under water.
***¥) H-Air: The crack surface is horizontal on air.
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Table 1. Mix proportion of self-healing repair mortar



OfLt= AlRdR 270 HMQIS 3702 HBAIRIA
Vi o

=
FEIM0] THE E4dEs SHGIH 72 AIRdsS EUl6IA,

4

ne

f

mo o

o <«

O_J_

of 2 -

3@ MY OHL

oo e 32

—_ z =

W%

T = R

oE 12
HEJE 2
!
¥ O
=
O
TR
rr %
o

=
BT 2

4
e

i
10
e
O

P
>

[
o
ajo
ook
:
ool
o>
~
=
=2
o
d
ol
0

Thermo-hygrostat Thermo-hygrostat Thermo-hygrostat
[RH: 60+5%) [RH: 60+5%] , | [RH: 60%5%] [
\
Tem. : 20°C Tem. : 5°C k Tem. : 35°C
(90 min.) (90 min.) (90 min.)
Test time
90 min. 180 min. 270 min.
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Fig. 2. Procedure for measurement of crack widths according to
temperature change

Water Immersion Air exposure
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Measurement of crack width >

Fig. 3. Procedure for measurement of crack widths according to
humidity change
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Table 3. Flow and compressive strength of self-healing repair mortar

Mix WM Flow Compressive strength(MPa)
(%) (mm) 3 days 7 days 28 days
SHRM | 18.0 195 26.2 28.9 37.8

Table 4. Measurement results of crack widths at each temperature
of cracked specimen

. w Aw
Spe}f}‘me“ (Crack width,m) (Variation of crack width)
> [20C [ 5C | 35C | 20C 5C 35C
SHRM-1| 242 | 241 | 243 0 1 1
SHRM-2 | 296 | 294 | 296 0 2 0
SHRM3 | 297 | 295 | 302 0 2 5

Table 5. Measurement results of crack widths according to exposure
conditions of cracked specmen

Water immersion Air exposure

Initial

at 20C at 20C, RH 60+£5%
0 4hr 24hr 28hr 48hr
Crack width (um) 277 | 274 263 265 272
Difference 0 -4 -14 -12 -5

SHEHAMRSIXIYSlE| =27 20184 122 285
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Fig. 5. XRD analysis results of healing product in cracked specimen
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Fig. 6. The results of water permeability test

Table 6. Change in reduction rate of water flow with healing
duration after cracking 28 days

Initial Surface | Reduction rate of water flow(%)
Specimen| water flow ratelcrack width
(ml/min-mm) (mm) |7 days'| 14 days[21 days28 days
1.077 0.239 55 66 84 94
V-Water 1.621 0.259 48 59 74 88
1.906 0.266 48 56 72 81
1.314 0.245 67 68 78 82
H-Water 1.557 0.267 63 70 83 83
1.613 0.255 64 70 85 87
1.385 0.232 37 50 66 66
H-Air 1.599 0.244 43 57 63 68
1.970 0.287 28 45 52 53

*) Healing duration
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Fig. 7. Comparison results of specimens with similar initial water
flow rate
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