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Prediction model of frost-resistance grade for pavement cement concrete

LI Ye!', YAO Zu-kang', SUN Xu-yi*, LIU Chun-chen®

(1. Key Laboratory for Road and Traffic Engineering of Ministry of Education, Tongji University,
Shanghai 200092, China; 2. CAAC Northeast Bureau, Shenyang 110000, China )

Abstract; Combining BP neural network with multi-nonlinear regression method, a frost-resist-
ance grade prediction model, which depends on the main mix parameters of air-entrained con-
crete, was developed. Through BP neural network virtual tests, cement water ratio has a deepest
influence on the concrete frost durability with powered relation, and air content exponentially
does it less, then cement content performs least in the same form as cement water ratio. Based on
these basic relational analysis, the multi-variables nonlinear model shows good prediction preci-
sion and reflects the influences of main mix parameters on concrete frost durability rationally.
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1 3.5 0. 45 290 150 141 9 6. 00 141 9 6. 30
2 2.5 0. 45 277 100 102 2 2. 00 95 9) 5. 48
3 3.1 0, 37 319 275 279 4 1. 45 261 14 0. 04
4 3.0 0.43 292 150 139 11 7.41 141 9 6. 33
5 3.0 0. 45 291 125 117 & 6. 08 118 7 0. 91
6 3.1 0. 44 336 150 137 13 8. 98 143 7 4,79
7 4.5 0. 44 291 225 220 5 2.22 211 14 6. 00
8 3.1 0. 40 302 200 202 2 1.03 193 7 3. 26
9 5.5 0. 50 313 175 167 8 4, 57 168 7 4, 28
10 3.1 0. 41 349 200 202 2 0. 88 193 7 3.57
11 2.5 0. 37 276 200 212 12 6. 00 192 8 3.78
12 3.5 0. 39 341 275 282 7 2. 55 261 14 5. 24
13 2.6 0. 50 277 83 75 8 10. 70 70 5 6.13
14 3.0 0. 39 332 225 238 13 5.61 215 10 4. 65
15 5.5 0. 50 289 175 168 7 4. 00 165 10 5. 90
16 4,0 0. 48 312 125 119 6 4. 80 120 5 3.76
17 3.0 0.43 258 150 139 11 7. 41 141 9 6. 33
18 3.6 0. 39 321 275 287 12 4, 38 261 14 5. 25
19 5.0 0. 44 328 275 275 0 0.17 262 13 4, 81
20 2.6 0. 44 328 125 121 4 3.55 118 7 5. 47
2 3 7 4, 49 9 5. 11
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