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Table 1 Loss modulus of hard straight guss asphalt concrete

AR/ MPa
REE/C
25 Hz 20 Hz 10 Hz 5Hz 1 Hz 0.5 Hz 0.1 Hz 0.7 Hz
5 4244 4068 3824 3732 3710 3779 3759 3778
15 3944 4028 3923 3861 3667 3497 2944 3435
25 3499 3481 3288 3042 2392 2 096 1442 2124
40 2112 1989 1625 1306 708 523 243 570
50 — — — — — — — 247
55 1016 914 666 457 172 118 52 147
60 — — — — — — — 123
65 — — — — — — — 87
65 975 882 620 411 139 93 37 118
x2 SEHMMHITRABHIRRETHEER
Table 2 Loss modulus calculation results of high-elastic modified asphalt concrete
A/ MPa
E/C
25 Hz 20 Hz 10 Hz 5Hz 1Hz 0.5 Hz 0.1 Hz 0.7 Hz
5 4485 4073 3271 2 819 1981 1678 1132 1799
15 2391 2262 1863 1522 930 756 461 825
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gk
TREE/C S/ MPa
25 Hz 20 Hz 10 Hz 5SHz 1 Hz 0.5 Hz 0.1 Hz 0.7 Hz

25 1369 1262 994 782 442 357 224 391
40 561 506 385 296 168 141 99 152
50 — — — — — — — 92
55 261 234 181 139 82 74 59 77
60 — — — — — — — 49
65 — — — — 35
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Table 3 Nominal dynamic modulus calculation results of steel deck pavement of composite guss asphalt concrete

SEEC A/ MPa

25 Hz 20 Hz 10 Hz 5Hz 1 Hz 0.5 Hz 0.1 Hz 0.7 Hz
5 6372 5939 2323 2058 1716 1585 1297 1 640
15 3557 3451 2927 2 466 1589 1310 820 1422
25 2249 2095 2179 1347 782 633 401 693
40 975 883 1684 524 298 249 169 268
50 — — 678 — — — — 157
55 452 406 404 239 134 116 80 124
60 — — 313 — — — 83
65 — — 228 — — — — 61
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Table 4 Dynamic stability testing results in different temperature and load condition

RIS By IS/ (K - mm™)
RIS TR LT WAL T

/MPa A 2Bl EETE TRGE F 2B AT
0.63 40 9000 — — — 14 674
0.63 50 1867 — — — 11 906
0.63 60 464 3647 2955 494 4468 4060
0.707 60 359 — — — 3 404 —
0.707 65 304 — — — —
0.63 65 — 2368 1764 — 3367 —
0.63 70 — — — — 2199 —
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Table 5 Dynamic stability and loss modulus collection of guss asphalt concrete and modified asphalt concrete

A A BhkasE /(K - mm™) PFERL i/ MPa
R4 7T £/ MPa TREE/C N R B RGBT R TG
0.63 40 9 000 — 14 674 570 170.1 268
0.63 50 1867 — 11 906 247 107.1 157
0.63 60 464 3467 4 060 123 61.0 83
0.707 60 359 — — 110 54.3 —
0.707 65 304 — — 78 41.0 —
0.63 65 — 2368 2424 87 46.0 61
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Table 6 Steel box-girder deck pavement of composite guss asphalt concrete temperature analysis in Nanjing area

C

1A 2 A 3A 4 A 5H

6 H 7H 8 H 9H 10H 11H 124

TR i 233 26.7 33.1 35.6 58.6 57.6 65.6 63.3 61.6 36.6 30.7 26.7

TR AR -11.7 -8.7 -4.81 -4.6 10.2 18.7 21.2 22.7 14.7 3.7 8.3 -9.7

TRV 7.0 9.4 9.0 20.2 29.2 33.7 35.6 353 32.1 21.9 15.8 9.6

=S e 25.6 29 35.4 40 63 62 70 67.7 66 38.9 33 29

[ AR -14 -11 -7.11 -0.2 5.8 14.3 16.8 183 10.3 1.4 6 -12

WSS o] 4.7 7.1 6.7 17.9 33.6 38.1 40.0 39.7 36.5 19.6 13.5 73
Flie 2 aR i T 24.5 27.9 343 37.8 60.8 59.8 67.8 65.5 63.8 37.8 31.9 27.9
SRR -12.9 -9.9 -6.0 -2.4 8.0 16.5 19.0 20.5 12.5 2.6 7.2 -10.9
2R 2T 2 5.9 8.3 7.9 19.0 31.4 35.9 39.5 39.1 343 20.7 14.6 8.4
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Table 7 Single truck axle analysis of the Second Nanjing Yangtze River Bridge in 2007

T AR AR 30 %L T
Al i

HAFR 30 %% 50 % HERBR 50 %3 100 % HRFR 100 %L 1

A ERIICZIE < G s A (1 7)

WA e WEUAS Bl BB EB%

1 6724 156 6552 344 97.44 128 033 1.90

2 4391480 3137676 71.45 799 805 18.21
3 84 29 34.52 10 11.90
4 9588 401 4.18 2852 29.75
5 1 824 762 1205904 66.09 431163 23.63
6 15 7 46.67 1 6.67
7 1499 530 576 698 38.46 580 792 38.73

A1 14449615 11473059 79.40 1942 656 13.44

9961 0.15 25776 0.38 8042 0.12
314 681 7.17 136 466 3.11 2852 0.06
4 4.76 13 15.48 28 33.33
3874 40.40 2392 24.95 69 0.72
125910 6.90 59 859 3.28 1926 0.11
3 20.00 1 6.67 3 20.00
250 426 16.70 86 470 5.77 5144 0.34

704 859 4.88 310977 2.15 18 064 0.13
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Table 8 Rutting depth calculation of the Fourth Nanjing

Yangtze River Bridge steel deck pavement scheme

Haciiht HYRA SAEEROE 20T RIRE

AEf

fars IR /mm /mm
2013 25082 20 502 1.1 1.1
2014 27418 22 412 1.2 23
2015 30 058 23 567 1.3 3.6
2016 32358 24 631 1.3 4.9
2017 34 845 25 854 1.4 6.3
2018 37316 27339 1.5 7.7
2019 37801 29 639 1.6 9.3
2020 40251 30 159 1.6 10.9
2021 41770 31297 1.7 12.6
2022 43347 32478 1.7 14.3
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Study on steel deck pavement rutting model of
composite guss asphalt concrete

Zhang Dengjing

(Nanjing Major Road & Bridge Construction Commanding Department, Nanjing 210046, China)

[Abstract] Based on the steel bridge deck pavement test results of The Fourth Nanjing Yangtze River
Bridge, the paper analyzes performance of composite guss asphalt concrete. Through systematic analysis of the
relationship between dynamic stability and temperature, wheel load, speed and driveway, combined with the
study of the phenomenon of overloading in Nanjing area, rutting evaluation model of steel deck pavement of
composite guss asphalt concrete were put forward and validated by field test.

[Key words] steel deck pavement; composite guss asphalt concrete; dynamic modulus; equivalent axles;
rutting evaluation model
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