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Rutting Rule and Influencing Factors of Asphalt Pavement in Large
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Abstract: In order to clarify the rutting distribution characteristics and its influencing factors of large
longitudinal slope section, and improve the anti-rutting performance of asphalt pavements, Based on
Tongling-Huangshan expressway, the average daily traffic ( ADT) and rutting in large longitudinal slope
section are investigated. First, the rutting distribution along the depth is analyzed by measuring the rutting
depth in different large longitudinal slope sections. Then, the rutting distribution rule in the pavement
structure layers is analyzed by excavating typical rutting sections. Afterwards, the cylindrical core samples
(150 mm) of typical rutting disease sections are drilled, and the rutting distribution rule and generation
mechanism on long longitudinal slope section is revealed combining with the result of the cylindrical sample
wheel tracking test (CSWTT). Finally, the influences of longitudinal slope and slope length, vehicle speed,
temperature, and characteristics of asphalt mixture on the rutting are analyzed, and the suggestions for
improving the anti-rutting performance of large longitudinal slope sections of asphalt pavement are proposed.
The result indicates that (1) The rutting in large longitudinal slope section is mainly distributed in middle
and lower surface courses. (2) The rutting is mainly composed of compaction deformation and shear flow

deformation, the former is caused by grinding from traffic load and the latter is ascribed to insufficient shear
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ability of asphalt mixture under the couple effects of heavy load, high temperature and low speed, etc. , and

shear flow deformation contributes more to rutting than compact deformation.

(3) Slope length also

contributes more to rutting than longitudinal slope when other factors remain the same. When the slope length

is longer (approaching or exceeding the limit slope length) and the longitudinal slope is larger ( >3% ), the

vehicle speed drops the greatest. Correspondingly, the rutting of asphalt pavement in large longitudinal slope

section is the most severe.

Key words: road engineering; rutting rule; core sampling; large longitudinal slope; generation mechanism
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Tab.1 Rutting depths of different sections of large
longitudinal slope of Tongling — Huangshan expressway

e B/ % Pel/m FRURE/ mm
1 2.08 1480 26
2 2.47 2 307 42
3 2.57 980 34
4 3.00 1058 39
5 3.17 915 43
6 3.18 1251 47
7 3.50 861 49
8 3.62 607 47
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Fig.2 Rutting depth at typical section
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Tab.2 Overall thicknesses and structural layer thicknesses of core samples
iy =3 SELBE/mm L TE 2R/ mm i J2 B/ mm T2/ mm
i TRt BERA FFE S FRh RS BFEE R BEL FFE FRe iR 18
1" 139 149 — 36 38 — 44 56 — 58 59 —
2# 102 127 — 38 40 — 38 40 — 34 44 —
3* 127 163 147 34 40 38 38 60 49 60 62 58
4* 133 155 148 36 39 37 43 57 50 59 60 58
5% 162 196 — 34 37 — 40 66 — 91 93 —
6* 168 201 — 33 38 — 42 68 — 92 92 —
TE: TSR A R A A R TR B AR AL A B TR, R
HIZE3 Al (1) W= F 22 e R i, ®3 BHEMETEER
RENT 60% , 3R R H A7 2 0 R B Y ) B Tab.3 Deformation rates of structural layers of core samples
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Fig. 3 Severe flow deformation in middle surface course
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Tab. 4 Rutting test result of different shaped samples

(60 °C, 5 cm)
‘ FRERE/ (K - mm )
AR WA He e
Bt BAET 1

5 000 13 145
3010 11 200

AC-13 5.1
4 236 9 087
4 720 8 277
4 308 13 152
3 967 8 750
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5263 10 008
4 725 14 660
5285 14 799
5082 13 222
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Fig. 6 CSTT result of core samples at section A
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Tab.5 Bulk densities of structural layers of core samples

LRI/ (g - on )

PR EE/ (g eom ™)

THEZHE/ (g em ™)

g g

R ROl R b (CTEl TRt R st (CRUBTEl TRk Rt ib 5 ETE
1# 2.5200 2.518 8 — 2.458 7 2.452 1 — 2.508 8 2.5050 —
2# 2.500 3 2.4510 — 2.499 7 2.744 0 — 2.488 0 2.463 9 —
3# 2.5479 2.507 3 2.507 9 2.502 9 2.490 1 2.499 6 2.483 6 2.4750 2.492 2
4* 2.513 4 2.505 7 2.506 0 2.506 9 2.4819 2.4723 2.4939 2.773 0 2.467 9
5* 2.5321 2.501 3 — 2.503 8 2.493 7 — 2.4852 2.473 5 —
6" 2.5207 2.496 4 — 2.502 3 2.492 1 — 2.481 3 2.4712 —
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Tab. 6 Asphalt contents of structural layers of core samples
- LR WE S % R S % THEWE &/ %
KR Reete db (T RO R Ab (G LR RET AL 1758

1* 4.98 4.92 — 4.72 4.86 — 4.38 4.27 —
2# 4.86 4.97 — 4.60 4.81 — 4.30 4.32 —
3# 4.96 5.14 4. 81 4.12 4.63 4.70 4.18 4.40 4.55
4* 4. 84 4. 86 4. 81 4. 68 4.62 4. 68 4.24 4.40 4.45
5% 4.81 4.95 — 4.59 4.76 — 3.51 3.62 —
6" 4.83 4.96 — 4.62 4.78 — 3.54 3. 66 —
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Tab.7 Vehicle Speed and Rutting Result in large

longitudinal section of Tongling — Huangshan expressway

D= Wek/m YR/ % R RO
(km+h™") TR/ cm

1 3k 600 4.0 55.5 1.8

1 35151 600 4.0 40. 67 2.0

2 YT 500 4.6 37.56 2.5

3 BT 1 000 5.0 28. 11 3.0

4 H5 T 2400 3.1 41. 05 2.0
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Tab.8 Design gradation of asphalt mixture for different surface layers in Tongling-Huangshan expressway

N AR ARG/ (mm) G@id5/%

It a3l 3.5 26.5 19 16 132 95 475 236 L18 0.6 03 015 0.075
L2 AC-13 100 100 100 100 956 80.4 423 252 188 141 10.3 8.6 6
T AC-20 100 100 98.2 88 76 62.8 39.5 27.8 185 13.1 10.1 8.3 5.7
Tz AC-25 100 97.1 787 68.7 60 50.4 32 19.8 142 9.7 1.8 6.7 4

R9 ABVETESHE R RE

Tab.9 Gradations of core samples in typical sections

TEROR 4.75 mm SCARIFLE T 2/ %
AT
mm Lz 2 T2
1 18 50.7 50. 1 44.1
2 22 57.2 53.8 38.4
3 33 53.0 52.0 46.0
4 20 45.1 35.2 50.2
5* 32 52.7 49.3 38.6
6* 38 54.3 51.2 49.3
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Tab. 10 Asphalt types used for different surface layers in

Tongling — Huangshan expressway
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