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Abstract

In order to improve the performance of asphalt pavement and reduce the impact of freezing and
thawing on cracks and even on the health of asphalt pavement, the research team selected Chang-
chun City as the representative to investigate the road crack conditions and analyze the relation-
ship between crack indicators under natural conditions, and established a three-dimensional
crack evaluation system with width, depth and length as variables to investigate the annual tem-
perature of Changchun City, determine the freezing and thawing cycle temperature and cycle, es-
tablish a freeze-thaw test, and use the control variable method to discuss the influence of initial
crack width, depth and length on the growth of crack under freezing and thawing, and establish a
index of crack width expansion ratio identify, predict and evaluate the fracture. The results show
that the crack width expansion ratio increases with the initial width of the crack, the initial length
of the crack, and the initial depth of the crack increase. The crack width, depth and length can be
used to infer the crack width expansion ratio, and then the crack can be forecasted to be used for
crack maintenance predictions.
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Table 1. Absolute widths of cracks of different widths after propagation
# 1. TEIREERET REEXTEER

. WYUK
(mm) 1 2 3 4 5 6 7 8 9 10 11 12 13
3 302 313 317 330 343 351 356 360 375 377 377 379 376
5 498 502 508 528 539 553 561 572 574 575 572 574 573
7 703 717 725 736 750 769 776 780 789  7.92 788  7.89  7.90
9 901 910 920 929 937 944 948 954 955 963 966  9.69  9.65

Table 2. The propagation ratio of cracks of different widths after propagation
F*2. TEITEERET REY RILE

. YRR

(mm) 1 2 3 4 5 6 7 8 9 10 11 12 13
3 0.0000  0.0359 0.0478 0.0909 0.1364 0.1603 0.1794 0.1914 02416 02464 02488 02524 0.2452
5 0.0000  0.0067 0.0193 0.0595 0.0826 0.1101 0.1250 0.1488 0.1518 0.1540 0.1473 0.1518 0.1496
7 0.0000 0.0190 0.0301 0.0460 0.0660 0.0935 0.1030 0.1083 0.1220 0.1252 0.1199 0.1220 0.1236
9 0.0000 0.0107 0.0217 0.0316 0.0402 0.0484 0.0525 0.0590 0.0607 0.0689 0.0721 0.0758 0.0709

exfl AT B, WA 1 R

MG EANR] B0 B R L R LR R, DU MRS — IRIRRLIT 4R, REETTIRT R, ek
Bk IIRNUKBE RN AR R, SEAE R 45t 98 BERNY 8 BBk, BISH 8~9 WKiGat )G, RE4E4aXt % Ay JE
Pk Bl R, ZEBETRERES, EARRFEAL.

B DO &K PE IR AR, 96 FEAN R VR RG PR I 2R, AT LR Al ih 28 2 TR 22 X, AT BE 5 0 & 2%
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Figure 1. Diagram of extension to width
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Table 3. Absolute widths of cracks of different lengths after propagation
3. FEHCERET REEXTEER

s UL
(cm) 1 2 3 4 5 6 7 8 9 10 1 12 13
5 493 498 503 509 516 522 527 533 539 538 538 539 539
10 496 504 512 515 525 532 538 542 545 550 551 549 550
15 499 509 520 531 538 543 548 553 560 562 559 560 561
20 500 513 529 546 549 552 560 565 567 570 573 572 573

Table 4. The propagation ratio of cracks of different lengths after propagation
=4 FNEKERET REYREER

UEKE R IE K
(cm) 1 2 3 4 5 6 7 8 9 10 11 12 13
5 0.0000 0.0104 0.0206 0.0328 0.0470 0.0591 0.0693 0.0814 0.0934 0.0918 0.0918 0.0942 0.0942

10 0.0000 0.0153 0.0314 0.0383 0.0567 0.0727 0.0838 0.0919 0.0979 0.1080 0.1100 0.1060 0.1080

15 0.0000 0.0194 0.0414 0.0634 0.0774 0.0874 0.0975 0.1081 0.1215 0.1255 0.1195 0.1215 0.1235

20 0.0000 0.0254 0.0571 0.0918 0.0968 0.1042 0.1191 0.1303 0.1340 0.1390 0.1445 0.1427 0.1445
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Figure 2. Diagram of extension to length
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REENITRE DR E T BRI AR 5 T2 PR ARIR L, M2 S BUKAR AL, KBS 28
FEK o 5 2 1S BEAR B8 SR ABL, I R AR KD 10 em, FESEDN 5 mm, 22 HIAE AR BT T 3 200800 8 mm,
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Table 5. Absolute widths of cracks of different depths after propagation
=5 TREIRERET REEXTEER

- e
(mm) 1 2 3 4 5 6 7 8 9 10 1 12 13
8 502 503 523 546 556 569 578 580 582 582 581 583 582
10 499 517 534 548 556 568 583 593 594 596 594 595 596
12 503 517 537 560 573 603 622 635 637 638 639 637 640
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Table 6. The propagation ratio of cracks of different depths after propagation
6. NEIRBERET REYRELR

- VR CHU
5 7
(mm) 1 2 3 4 6 8 9 10 11 12 13
8 0.0000 0.0220 0.0412 0.0865 0.1071 0.1332 0.1511 0.1538 0.1593 0.1580 0.1559 0.1600 0.1580

10 0.0000 0.0370 0.0700 0.0973 0.1141 0.1375 0.1693 0.1887 0.1907 0.1946 0.1907 0.1926 0.1946
12 0.0000 0.0277 0.0684 0.1148 0.1400 0.2000 0.2368 0.2639 0.2677 0.2697 0.2716 0.2684 0.2735
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Figure 3. Diagram of extension to depth
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Figure 4. Diagram of model regression residual leverage
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