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Fig.1 Stress state of concrete with microcracks
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Fig.2 Effects of the crack on load—displacement curve
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Fig.3 Degradation process of reinforced concrete”
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Fig.4 Mechanisms of plastic cracking for
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cement—based materials
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Fig.5 Chemical shrinkage and autogenous

shrinkage of concrete™
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Fig.6 Mechanism of the function of amphiphilic

monolayer on concrete surface
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Fig.7 Effect of amphiphilic monolayer on water

evaporation of concrete
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Fig.8 Effect of amphiphilic monolayer on the
development of pore water pressure
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Fig.10 Effect of amphiphilic monolayer on the
morphology of the plastic concrete surface
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Fig.11 Structure of shrinkage reducing superplasticizer
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Table 1 Effect of shrinkage reducing superplasticizer on the plastic cracking (slab test)

AN FFZ4F[E]/min R BAE T /mm S R/ mm’
SRPCA 380 0.27 100.15
FDN 190 1.0 763.32
FDN-+SRA 280 0.6 293.05

R2 BABURIK I TR RE R0 (EIRE)

Table 2 Effect of shrinkage reducing superplasticizer on the drying cracking (ring test)

okl JEE T AHETE mm
0d 1d 3d 7d 14d 28 d
SRPCA 6.5 0.397 0.535 0.744 0.936 1.093 1.134
FDN 4.5 0.989 1.261 1.75 1.824 2.022 2.033
FDN+SRA 7.0 0.693 0.767 0.846 0.933 1.106 1.155
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Fig.14 Effect of hydration heat controlling material on

hydration of cement
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Fig.15 Simulation results of the effect of the hydration
heat controlling material on the temperature rise of

mass concrete
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Fig.16 Structure of telechelic toughening material
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Table 3 Experimental results of the fracture toughness

W B (MP[;C;' ?) (Ni'il.l)
0 3.26 0.81 9%
7 0.5 3.96 0.98 179
1 3.82 0.94 213
0 4.04 1.00 115
28 0.5 4.70 1.16 231
1 5.22 1.29 213
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Table 4 Experimental results of the plastic cracking

PSRRI /mm T ERA S mm SRS Y mm?

1 3.83 2.08 450
2 0.88 0.29 67.4
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Table 5 Experimental results of impact resistance (28 d)
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