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Study on Static Response of Asphalt Concrete Pavement on Steel Deck
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Abstract: In order to accurately analyze the effect of complex stress on steel deck pavement,
taking the Houdingxiang bridge on outer ring of Shenyang, Liaoning, as study object, combining
the regional climatic characteristics, traffic conditions, and considering the function layer of steel
deck pavement, pavement material suitable, the whole bridge finite element model of the No. 4
Houdingxiang bridge was built using ABAQUS finite element program. The static response of
steel deck asphalt concrete pavement was analyzed. The results show that for the most
unfavorable position of global load, longitudinal position appears on pier 1, cross bridge position
appears on external web position. Under tire load, maximum tensile stress and maximum shear
stress of RA05 layer and SMA13 layer all appear in the load symmetry double wheel longitudinal
U-rib edge position. The maximum transverse shear stress of RA05 layer appears in mid-span,
and others appear in the pier position.
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Tab.1 Material Parameters of Steel Box Girder of No. 4 Houdingxiang Bridge
ioRGs JE /mm LB /10° MPa EE/N
A 485 5 TOURR S 30 S (G #8532 450 20(16) 2.1 0.30
TR U JE i £h 1) 5 30 SN IR AR Gt 25 41 I8 ARD 10(8) 2.1 0.30
FF S i TOUAR CF- I 450 16(18) 2.1 0.30
R T S A G 5 3 ) 20(16) 2.1 0. 30
HME AR K T 1 #h i 16 2.1 0. 30
T R AR 20 2.1 0. 30
N 10 2.1 0. 30
x2 BETEARTHESH ERSHELEHMERARMMSH
Tab. 2 Structural Form and Material Parameters of ERS Deck of No. 4 Houdingxiang Bridge
450 2 R R JEE /mm HiHE AL i/ MPa THA L
[ SMA13 40 1565 0.3
iz s IR B Wy Pk U nJ 2 Rt
AR R RAO05 30 3430 0.3
IR EBCL Al W AN
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Local Partition Effect Diagram of Finite

Element Model of Steel Box Girder
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Fig. 2 Overall Partition Effect Diagram of Finite
Element Model of Steel Box Girder
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Tab.3 Calculation Values of Tensile Stress and Shear Stress at Most Unfavorable Load Position Under Various Conditions

T RAO5 JZH7)¥% J7/MPa | SMAL3 JZH70 F7/MPa | RA05 28§ J1/MPa | SMA13 J2 8 )i J7/MPa
A KA/ m
%5 PR 1) AT 1) AT 1) R 1) PN 1] A A 1) PR 1) AT 1)
1 L.B 2.676 1.172 1. 496 0.796 0. 220 0.322 0.075 0.148 0.122
2 L.B/2 2. 759 1.657 1.611 1.058 0.277 0. 384 0.093 0.171 0.137
3 L,B/4 1.654 1.122 0. 954 0.711 0.194 0. 244 0. 065 0.109 0.084
4 L/2.B 2. 030 0. 868 1.112 0.533 0.175 0.210 0. 067 0. 094 0. 147
5 L/2.B/2 2.018 1.228 1.176 0. 747 0. 200 0. 257 0.068 0.113 0.127
6 L/2,B/4 1.214 0.897 0. 697 0. 587 0.117 0.155 0.038 0.062 0. 089
7 L/4,B 1.372 0.436 0.735 0.318 0.106 0. 130 0. 032 0.061 0.121
8 L/4,B/2 1.253 0. 606 0.729 0. 462 0.102 0.167 0. 030 0. 088 0.121
9 L/4.B/4 0.721 0. 590 0.416 0.411 0.067 0. 166 0. 022 0.047 0.071
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Fig.3 Loading Stress Nephogram of Two Lane Full Bridge
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Tab. 4 Structural Parameters of Radial Tire for 265/70R19. 5 Truck

IR EAAZ/m I HAA/m Jifi 9 8/ m XU R /m Fr e JiG E /kPa b HEfiT 28/ kN
0. 863 0.495 0. 265 0. 295 760 25
£S5 265/70R19.5 HERFTFFLERBRMBSH
Tab.5 Material Parameters of Radial Tire for 265/70R19. 5 Truck
B RE2 FR # LR E/MPa HER /= 10 5 Y H & G /MPa 1# 0] B Y) KL it G,/ MPa

R 3 750. 60 0. 465 3.50 1.30

i 1433.80 0. 469 2. 60 0.90

5 THI A 9.68 0.483 0.65 0.65
7.062X107" 1.066X10°
6.474X107" 9.768X107"
5.885X107" 8.880X107"
5.297X107" 7.992X107"
4.708X107" 7.104X107"
4.120X107" 6.216X107"
3.531X107" 5.328X107"
2.943X107" 4.440X107"
2.354X107" 3.552X107"
1.766X107" 2.664X107"
1.177%X107" 1.776 X107
5.888X107 8.880X107°
3.116X10° 0

4 BB RR Von-Mises F K J1 = [E (B {iL : MPa)
Fig. 4 Von-Mises Equivalent Stress Nephogram of
Single Wheel Tie (Unit: MPa)

5 HRWRRVEEMIES (B :.MPa)
Fig.5 Single Wheel Tire Bridge Ground
Pressure (Unit: MPa)



108 EAAFE TEFR

8.025X10™"
7.356X107"
6.687X107"
6.019%X107"
5.350X107"
4.681X10°"
4.013X10°"
3.344X10°"
2.675X107"
2.007X107"
1.338%10"
6.693X107
6.746X10™°

B 6 XN#LELLRR Von-Mises EH 5 J1 & B (84 :MPa)
Fig. 6 Von-Mises Equivalent Stress Nephogram of
Double Wheel Tires (Unit: MPa)

1.045X10°

9.583X10™"
8.712X107"
7.840X107"
6.969%X107"
T 6.098X107"
5.227X107"
4356X107"
3.485X10°"
2.613X107"
1.742%X107"
8.712X107*
0

B 7 WA EENES (B .MPa)
Fig.7 Double Wheel Tires Bridge Ground
Pressure (Unit: MPa)
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Fig. 11  Stress Contrasts at Different Positions

During Lateral Loading
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Tab. 6 Maximum Stress and Strain of Lower Pavement Layer at Local Unfavorable Load Position

) | FE AT ] o
J=r - - — — - - — {7 % /mm
HLNLJ3/MPa | FLREAE /1076 | BY ) Jj/MPa | 8§ BiAE /1075 | KL Jj /MPa | FiRiAE /1076 | BY )i Jj /MPa | 8§ 48 /106
SMAI13 0. 087 4.21 0.002 8.57 0.101 3. 44 0.003 2.16
1.51
RAO05 0.113 3.61 0.012 20.8 0.127 5.99 0.013 12. 38
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