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Abstract: The paper exploring the influence of temperature and roughness on interlayer shear strength of concrete
bridge deck pavement. In the indoor shear test, the roughness of concrete slab is characterized by friction
coefficient, structure depth and 2D/3D gray value, and the interlayer shear strength of shear specimens is
measured. After grey correlation analysis of the relationship between roughness and interlayer shear strength, the
influence of temperature and roughness on interlayer shear strength was analyzed based on principal component
regression method. It is found that the variation of friction coefficient and structural depth has a greater impact on
interlayer shear strength, while the variation of gray value has a smaller impact on interlayer shear strength. From
the non-linear regression model of temperature, roughness and interlayer shear strength, it can be seen that
compared with the change of roughness, the influence of temperature on interlayer shear strength is greater, and
the interlayer shear strength decreases with the increase of temperature.
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Tab. 1 Material schedule of asphalt mixtures %

7k 0~5 Xl S~11 Xl 11~17 Xl

1 40 40 19

x2 SBSHMEMEREAERABER
Tab. 2 Test results of technical parameters

of SBS modified asphalt

R H MR LA R85k

BNEE(25°C, 55, 100 g) 60~80 66.8  T0604
ENEE PLE >-0.4 0.09  T0604

Ak (TREB)/C =55  63.8  T0606
135°C iZ 3l R /Pa. s <3 2.6 T0625
JEREE 5°C, 5 em/min(cem) =30 38.9 T0605
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Tab.3 Key parameters of concrete mix design

TR B 4 o8 B2
/MPa it 22 KK H EWE/ %
C20 4 0. 634 38
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Fig. 1 Concrete slab molding and shot blasting
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Fig. 2 Schematic diagram of shear test and

shear plane after shear
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Tab. 4 Roughness and Shear Strength Data Sheet

- EEYRAH MERE 2D 3D REE BYIRE
/BPN (0. 0lmm) K BE(H /KM /T /MPa

L-20-1 65.8 37.0 30.62 34.03 24 0.71
L-30-1 71.8 51.0 37.97 37.18 24 1. 20
L-40-1 70.8 50. 0 34.92 41.95 24 0.77
P-20-1 65.2 52.0 71.06 67.33 24 0. 69
P-30-1 64.2 43.0 50.41 50.61 24 1.01
P-40-1 64.6 46.0 48.71 43.37 24 0.52
L-20-2  63.8 41.0 24.33 26.76 28 0. 69
L-30-2  64.4 54. 0 33.56 35.64 28 0.75
L-40-2  72.8 51.0 39.54 43.27 28 0. 89
P-20-2  64.0 52.0 59.35 64.34 28 0.55
P-30-2  67.4 41.0 65.69 61.53 28 0. 50
P-40-2  69.8 44.0 40.34 42.58 28 0. 43
L-20-3 64.6 46.0 32.09 34.89 32 0. 50
[-30-3  65.2 60. 0 34.81 36.74 32 0. 45
[.-40-3  65.4 60. 8 30.22 34.46 32 0. 50
P-20-3  63.4 61.0 70.73 72.43 32 0. 37
P-30-3  65.6 45.0 65.98 66.38 32 0. 34
P-40-3  63.4 40.0 42.79 30.62 32 0. 35
L-20-4  65.4 43.0 28.68 30.52 36 0. 31
L-20-4 68.8 46.0 29.03 30.40 36 0. 34
L-30-4 74.6 55.0 36.00 40.11 36 0.41
P-20-4  60.4 52.0 68.91 67.96 36 0. 27
P-30-4  65.6 44.0 47.77 56.78 36 0. 37
P-40-4  64.4 52.0 46.38 57.72 36 0. 30
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Fig. 3 Roughness statistics of rutting plates under

different treatment methods
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Fig. 4 Shear strength of shear specimens at

different temperatures and roughness
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Tab.5 Roughness index of concrete slab in test section

- FEMEREL  MIREIREE 2D 3D
/BPN /mm IRVEHE IR EE
1 69. 48 0. 45 26. 6 27.7
2 69. 71 0.73 32.9 35. 4
3 70. 80 0. 87 40. 2 44. 7
4 71. 38 0. 36 24.0 26.1
5 71.40 0.51 24.2 26.0
6 71.90 0. 32 34.2 33.8
7 72.62 0.69 34.5 35.9
8 73.20 0.58 24.0 27.0
9 73.40 1. 01 38.8 40. 7
10 74.20 0.57 26.8 28.2
11 74. 30 0.68 33. 4 33.2
12 76. 20 0.73 26.2 29.3
13 59. 80 0. 66 27.3 28.2
14 60. 90 0. 47 18. 8 20.5
15 64.70 0.61 34.6 32.6
16 66. 60 0. 60 24. 3 26. 4
17 70. 80 0. 44 16. 8 21.6
18 72.50 0.43 26.6 27. 4
19 73.00 0. 46 38.0 27. 4
20 73. 30 0.42 36.9 36. 4
21 73.60 0.51 31.9 29.5
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Fig. 7 The grey correlation of the measured

roughness parameters
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Zy\ Zs. Z) GhrEb R AS , ZY (BT UIsR ) il " ‘ MR KMO BB
i SPSS20.0 MATIEARE, M 10 ey P T T s

Ji REANE A R E T B AR AR R ZY (i) 1.00

(B Y155 ) 5 7 < 1) B el )9 05 FE B 4. F5 5K Z(X,) .34z .001 1761.18
4 ER R A R R RIS, X5 EIEY Z(Xy) 329 001 1752.40
DIt BE (KPa) SRS BEFR bR . T B2 W) i) 2 e R 46 Z(X:) .526  .004 27753

P 4 ] g A Z(Xy) .549  .004 273.96
) T Z(X,) .831 .004  252.70
— — .539 . 000
ZY:yVDiy,Z(Xl) :ﬁ (2) Z(X.) 640 .004  283.80
) Y s 1 Z(X,) .655 .002  460.64
0.524 0.5 2
Z, =— "= Z(X,) ———Z(X, ") + Z(Xy) .590  .002  523.59
VAL VA i _
0. 302 0. 208 Z(Xs) .526  .003  360.97
——Z(X,) + ——Z(X,*) + Z(X.,) .771  .003  359.39
VAL VA
0 944Z(X3)+O 9902(st)jL (3) *8 BERSWAERG
A AL Al Tab. 8 Variance contribution of each principal component
LN )
0. 946Z(X,1)+O' 9632(X1 2y 4+ o VIGEHFFAEAE (A )
VA VA it JER % 2%
, Z 1. 364 43. 639 43. 639
0'114Z(X5)—0—O'HOZ(X52) 1
VA VA Z 2.319 23.187 66. 826
ZY =—0.150Z, —0.307Z, +0. 3977, — 0. 2527, Zs 1. 985 19. 851 86.677
(4) Z, 1. 235 12. 350 99. 027
y = 0.049 72,% + 6. 906 6z, + 0. 023 3z, Zs 0.083 0.832 99. 859
+2.285 dx, — 0. 005257 — 0. 467 225 Zs 0.010 0.095 99. 954
—0.010 42,” — 0. 8462, — 20. 584 4 Z 0002 0.022 99. 976
) , _ Z 0. 001 0.014 99. 990
— 0.343 8x5° +735.8
(5) Z 0. 001 0. 007 99. 997
Zo 0. 000 0. 003 100. 000
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Tab. 6 Descriptive statistics

e /ME R RAH ¥ brife 2

x99 ETHAERSHIRL S A

Tab. 9 Composition matrix of the first four principal components

X 60. 4 74. 6 66. 308 3. 408 ST
0. 400 . 600 .30 .40

! Z Z, Z Z
X, 3648.160 5565.160 4 407.928  462.878 2(X) 0. 524 0. 130 0. 691 0. 480
X, 37.000 61. 000 48.617 6.675 Z(X15) -0.518 0.139 0.693 0. 482
X, 1369.000 3721.000 2 406.277  663.980 Z(X,) 0. 302 0.713 0. 472 -0. 421
X, 24. 330 71. 060 44. 579 14. 890 Z(Xy) 0.298 0.712 0.456 -0. 443
X 591. 949 5049.524 2 199.725 1471.208 Z(X3) 0. 944 -0.192 0.142 0.175
X, 26.760 72.430 46.150 14. 357 Z(Xs)  0.950  -0.180  0.122 0- 153
X 716.098 5 246.105 2 327.345 1 430. 344 Z(X4) 0.946 -0.062 0. 182 0.203

Z(X) 0.963 -0. 051 0.139 0.183
X, 24. 000 36. 000 30. 000 4.568

Z(X5) 0.114 0.775 -0. 505 0. 361
Xs, 576.000 1 296.000  920.000 274. 586

Z(Xs2) 0.110 0. 770 -0. 504 0. 375

Y 0. 270 1. 200 0. 551 0. 242
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Tab. 10  Analysis of principal component regression

Ji % AR RE
Sig. R R’ B —6.933E-16  Sig
7 —. 150 . 020
, , Z, —. 307 . 001
000" .842¢  .708
Zs .397 . 000
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Fig. 8 Fitting error of shear strength at 24°C and 28C
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