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Abstract: Gain coefficient(Y,,) and damage coefficient(C,,) were calculated based on the porosity, pore size

o
distribution and fractal dimension of pumice concrete. The critical points of hydration degree and damage degree were
obtained through the classification of threshold index, and the gain threshold and damage threshold were determined
according to the classification evaluation and macro performance. The results show that 0.947<CY,,<<1.000 indicates
adequate hydration, 0.927<CY,,<.0.947 indicates average hydration, and 0.912<CY,<0.927 indicates poor hydration.
1.00=<C,=:1.07 indicates minor injury, 1.07<C,,=1.16 indicates moderate injury, and 1.16<<C,,<<1.51 indicates
severe injury. This work provides a method for grading and quantitative evaluation of hydration degree and damage
degree of pumice concrete in cold regions.
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Table 1 Fractal dimension of PAC in curing phase

Age/d Gelpore Micropore  Macropore  Noncapillary pore
7 2.11 2.54 2.81 2.88
14 2.09 2.53 2.85 2.91
21 2.08 2.50 2.89 2.94
28 2.06 2.49 2.94 2.96
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Table 2 E_and MLR of PAC specimens in freeze-thaw phase

N/Times E/% MLR/%
0 100. 00 0
50 92. 36 0.88
100 81.91 1.51
150 68.06 2.65
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Table 3 D and E, of PAC specimen in freeze-thaw phase

D
N/
times E/% Gel . Noncapillary
) Micropore ~ Macropore

pore pore

0 100.00 2.06 2.49 2.87 2.96

50 92.36 2.05 2.51 2.85 2.94

150 81.91 2.08 2.50 2.82 2.92

100 68.06 2.09 2.48 2.80 2.90
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Table 4 Correlation between compressive strength and pore
category of PAC specimens in curing phase

Pore category Correlation

Gel pore 0.7597
Micropore 0.770 6
Macropore 0.982 4

Noncapillary pore 0.917 3
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Table 5 Expression of PAC pore prediction model in curing phase

Pore category

Model expression

1.638 X 10 % (2 —7)*—0.4288(x— 7)+ 20.39, x€[7,14]

Macropore

y=1—3.088 X 107 (2 — 14)* + 0. 039 3(x — 14)* — 0. 153 6(x — 14 )+ 18. 03, x€(14,21]

1.450 X 107°(x— 21)* — 0. 034 8(2 — 21)* — 0. 121 9(& — 21)+ 17. 67, x€(21,28]
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Table 6 Expressions of PAC pore prediction model in freeze-thaw phase

Pore category Model expression

4.32X 10 °2* +0. 034 4x +17. 25, x€[0,50]
Macropore y=11.688X 10 (2 —50)"—0.648 X 10 7 (2 — 50)* + 2 X 10" *(x — 50)+ 18. 43, x€(50,100]

—1.256 X 10 ° (2 —100)" 4 1. 884 X 10 * (2 — 100)* + 0. 135(x — 100)+ 19. 02, 2 €(100,150]
7.83 X 10 “2° 4 0. 014 + 19. 72, 2€[0,50]
Noncapillary pore y={—7.87X 10 (& — 504 1. 175 X 10 * (2 — 50)* + 0. 073( & — 50)+ 21. 40, x€(50,100]

—3.73X 10 * (2 —100)" = 0.56 X 10 " (2 — 100)* + 0. 131(2 — 100)+ 26. 99, 2€(100,150]
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