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ABSTRACT Recently, the researches of self-healing concrete technology are being carried out actively due to the advent of
importance for the maintenance of concrete structures. A water permeability test has been widely used for the evaluation of

self-healing performance. However, it is difficult to compare tests results since there is no standard test method related to the
self-healing. A standard method for measuring the crack width does not exist neither though the self-healing performance is
significantly influenced by the initial crack width. In this study, the effect of water head and crack width on water flow was
investigated using a constant water head permeability test equipment . The correlation equation between the initial crack width and
water flow was suggested through the regression analysis of test data, and the predicted crack widths agree well with the real crack

widths measured using microscopy.
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Table 1 Test parameters

Classification Level
9 (S1~99)

Number of specimen

0.05~0.15 (W1), 0.15~0.20 (W2)
Crack width (mm) [0.20~0.30 (W3), 0.30~0.40 (W4)
0.40~0.50 (W5)

Water head (mm) 150, 300, 500, 700
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Fig. 4 Water flow vs. water head of cracked mortar specimens
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Table 2 Average and standard deviation of crack width (unit: um)

Classifi-| ) w2 w3 W4 W5
cation
o1 945 | 162.8 | 2978 | 3400 | 451.1
28.7) | (232) | (120.1) | (29.7) | (34.7)
© 91.1 163.4 | 248.1 | 341.1 | 469.5
9.9) | (148) | 39.7) | (382) | (34.1)
S 101.7 | 159.4 | 2767 | 347.8 | 4333
(32.9) | (25.6) | (32.4) | (26.4) | (25.1)
o 86.1 180.6 | 279.4 | 341.1 | 452.8
(12.6) | (38.1) | (42.0) | (38.9) | (42.3)
o 91.1 140.6 | 216.7 | 3389 | 455.0
(13.7) | 287) | (392) | (36.6) | (23.4)
s 69.5 | 1356 | 230.0 | 3433 | 456.7
(20.6) | (16.6) | (24.4) | 4.7) | (32.5)
- 91.1 137.8 | 2422 | 3422 | 4289
(16.6) | (12.6) | (29.2) | (26.6) | (63.3)
o 717 | 162.8 | 2405 | 386.1 | 427.8
(16.6) | (21.0) | (44.9) | (433) | (44.3)
s 61.7 | 160.0 | 2544 | 351.1 | 501.1
(15.9) | (12.8) | (34.4) | (288) | (51.1)

—Initial Correction 80% — ~Correction 60%
25

h=500

Water flow per crack length (ml/mmemin)

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Crack width (mm)
(c) h=500 mm
30
h=700 y = 206.1x3
25 /."/' y = 198.6x3

"y = 1708

Water flow per crack length (ml/mmemin)

0.0 0.1 0.2 03 04 0.5 0.6
Crack width (mm)

(d) h=700 mm



Table 3 Relationship between water head and «

Classification h=150 | h=300 | h=500 | h=700

o 47.5 94.1 137.3 | 170.8

Initial
h/a 3.16 3.18 3.64 4.10

Correction (e (80) 475 94] 1386 1986

(80%) | n/a 3.16 3.18 3.61 3.52

cor (80)

Correction [ (60) 475 941 1586 2061

(60%) | h/a 3.16 3.18 3.15 3.40

cor (
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Table 4 Predicted crack width and measuring efficiency

Water Crack width
Classifi-| flow |Measured . |w,, —w,|
cation |(m/mm- w,, Pred(wted |w,, —w,| w,, ’
min) (mm) w, (mm) %)
WI1| 0.21 0.12 0.13 0.01 8.3

w2| 0.74 0.18 0.20 0.02 11.1
S10{W3| 1.54 0.24 0.25 0.01 4.2
W4| 4.85 0.35 0.37 0.02 5.7
W5| 10.49 0.50 0.48 0.02 4.0

WI1| 0.06 0.07 0.09 0.02 28.6
W2| 0.57 0.19 0.18 0.01 5.3
S11|W3| 1.32 0.25 0.24 0.01 4.0
W4| 5.49 0.37 0.39 0.02 5.4
W5| 10.39 0.47 0.48 0.01 2.1

W1| 0.04 0.07 0.08 0.01 14.3

W2| 0.47 0.17 0.17 0.00 0.0
S12{W3| 1.65 0.25 0.26 0.01 4.0
W4| 5.30 0.40 0.38 0.02 5.0

W5| 9.46 0.48 0.46 0.02 4.2

WI1| 0.15 0.10 0.12 0.02 20.0
W2| 0.42 0.14 0.16 0.02 143

S13{W3| 2.00 0.30 0.28 0.03 6.7
W4| 5.26 0.38 0.38 0.00 0.0
W5| 9.00 0.49 0.46 0.03 6.1

W1| 0.09 0.10 0.10 0.00 0.0
W2| 0.54 0.16 0.18 0.02 12.5

S14{W3| 1.23 0.24 0.24 0.00 0
W4| 3.90 0.33 0.35 0.02 6.1
Ws5| 8.64 0.48 0.45 0.03 6.2
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