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In this study, the healing performance of hybrid self-healing concrete was investigated by mixing bacterial pellets(BP) and solid phase
capsules(SC), respectively, based on organic-inorganic self-healing material(MC). Constant water head permeability test was applied as
a method of evaluating the healing performance, and the healing rate and the healed crack width calculated by the equivalent crack
width were used as evaluation indicies. As a result of the water permeability test, when the initial crack width was 0.3 mm, the healing

rates of MC-BP and MC-SC were 2.1~3.0 %pt higher than that of MC,

and the healed crack width of hybrid concrete increased by 0.017

~~0.018 mm. In conclusion, it was found that the self-healing performance was not significantly improved even if the two types of

healing materials are used together.
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Constant water head permeability test
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(a) MCm (b) Bacteria pellet

(c) Solid capsule

Fig. 1. Self-healing materials

Table 1. Mix proportions of concrete
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Type | "B | Sa Alr Self healing material Fine Coarse SP.
(%) (%) (%) Water Cement - - o

MCm | Bacteria pellet | Solid capsule | aggregate aggregate (WC)

OPC 160 400 - - 836.4 916.5 0.70
MC 160 400 - - 817.7 916.5 0.74
BP 160 400 20 - 803.8 916.5 0.74

— 40 48 4.5

SC 160 400 - 20 814.6 916.5 0.74
MC-BP 160 400 20 8 - 804.7 916.5 0.75
MC-SC 160 400 20 - 8 809.0 916.5 0.75
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Table 2. Test results of slump and compressive strength
Type Slump Compressive strength (MPa)
(mm) 7d 28d
OPC 170 259 28.7
MC 175 26.1 28.8
BP 175 23.5 27.0
SC 180 26.0 289
MC-BP 170 23.6 27.1
MC-SC 175 26.3 29.2
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: (a) OPC, (b) MC, (c) BP, (d) SC
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Table 3. Constant water head permeability test results for selected
specimens
Crack | g (ml(min*mm)) | SH, (%) | w (mm) Wy (250)
Type | width Eq. (1) Eq. (2) Eq. ) (mm)
(mm) | oq | 7d [ 28d | 7d | 284 | 0d | 28d |Eq. (4)
opC 0.262 | 1.08 | 0.43 | 0.37 | 60.8 | 65.6 | 0.265 | 0.186 | 0.079
0.300 | 1.5410.79| 0.62 | 49.0 | 59.5|0.298 | 0.221 | 0.078
MC 0.259 | 1.10 | 0.14 | 0.05 | 87.0| 95.6 | 0.258 [ 0.091 | 0.167
0.302 | 1.69 | 0.41]0.13 | 75.5|92.20.298 | 0.127 | 0.171
- 0.259 | 1.02 | 0.19] 0.03 | 81.7| 96.9 | 0.265 | 0.083 | 0.181
0.304 | 1.63 | 0.45|0.14 | 72.7| 91.4 1 0.309 | 0.137 | 0.173
sc 0.260 | 1.00 | 0.15] 0.03 | 84.8 | 96.5 | 0.254 | 0.083 | 0.171
0.299 | 1.61 [0.33|0.11|79.5]92.9]0.297 [ 0.123 | 0.174
0.260 | 1.14 1 0.15| 0.02 | 86.9 | 98.4 | 0.273 | 0.069 | 0.204
WM-BP
0.306 | 1.58|0.37|0.09 | 76.7 | 94.3|0.305|0.117 | 0.188
0.261 | 1.05[0.11] 0.01 | 89.9| 98.9 | 0.258 | 0.057 | 0.201
WM-SC
0.300 | 1.60 | 0.28 | 0.08 | 82.6| 95.2 | 0.296 | 0.107 | 0.189
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Fig. 6. Healing products on a surface crack
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