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Permanent Deformation Prediction of Steel
Deck Pavements with Different Combinations
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Abstract; For five types of pavement structures combined
with gussasphalt and epoxy asphalt concrete, the repeated
shear tests with constant height were conducted first to obtain
the rheological characteristics of the two pavement materials.
And then, the creep parameters of pavement materials were
fitted with multiple nonlinear regression based on Bailey-
Norton model. With the parameters of materials, a finite
element model of orthotropic steel deck pavement was
established to simulate the permanent deformation of
pavement at 60 ‘C. Finally, the simulation results were
verified with the modified wheel track test. Research results
show that of the two-layers pavement structures combined
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with different asphalt concretes, gussasphalt concrete has the
highest deformation contribution rate, while epoxy asphalt
concrete has the lowst. However, of the two-layers pavement
structures combined with the same asphalt concrete, the
rutting damage happens on the surface course. The research
findings provide technique support for high-temperature
performance design of structures and materials of steel deck
pavement.

Key words: steel deck pavement; contribution rate; repeated
shear test with constant height; creep; rheology
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Fig.1 Results of repeated shear tests for epoxy asphalt
mixes under different loads at 60 'C
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Fig.2 Results of repeated shear tests for gussasphalt
mixes under different loads at 60 'C
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Tab.1 Nonlinear creep parameters for pavement materials
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Fig.3 Simulation model of permanent deformation

for orthotropic steel deck pavements
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Tab.2 Parameters of the simulation model materials

HREE  RERIFEFREL HEETEREL G
BE/MPa 1351 2 410 210 000
SELN A 0.25 0.25 0.3

B, i R R T T B80E =, ETER
o4 189 mm X 189 mm, BG5S EIBE N 320 mm, 3 i
MR 0. 7 MPa. ARIBE A RIS RR , PF AR
Y ZE R AR oy (AL B A i B OB A TR U
H 38 il 22 T B o A, B ) ASr T PR PR AR 35 P 4
BALE.

FER R A 28 A A, B 7R oy 2% B AR AR A st 1Rl
BIHEARIT

. _ 0.36NP

@
ny pBv
K .2 AR BREVEFBTE, s; N A EIEFRKE
W P REFFME kN 2, BN EL 50 R
BGFE, MPa; B ¥ iG He b B8 BE, emy v NAT R BE,
km e+ h™t.
PRS- 7, IR E Dy 100 kN, fEHR 0. 7
MPa, 3R 8 FEBE R 18, 9 cm, T ZEHE BF R 80 km
« W7 AR 4B = (1D AT SR H Bk B R 4 R B TED R
0. 008 641 s,50 J7 YK AhERAE FI X BL T 0 B AL o 1Y
¥R A 4 320 s,

3 MEERESH

3.1 HRGHMAATLEES

WA _E AR RS B4, 5 MR S I
AR T T I K AR TE 3 A 0 B 4 B, B 4 Bk B
HERE. hE 4 /TR M, AAZBTEEN KB/
HREEHIRKCR R 6 cm BHE>TE 3 cm 34,
+EFE3mBEESTRELemBEE+EFE 2.5 em
FESTRImBEFTEE 3 ecm HFESWE 6 cm
A, PMREHRBHRIUKAZENES BN |
RHEFNK T, SR R A KA B B A X3, TR
V1 s Ak F3p ezl or B BD U AU Bh T0 B X8,
KAETH U RIEHHE].




400 ¥ K% ¥EHRAERBER ®Al%

2r ——XZE6 cPEVE

o T 23 eyt BE3 om¥FA
—— T Z3.5 cmPEF+ LE2.5 emIFE
\ —4— EE3 emBEEHTES e R

HREK AT /mm
b

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
EE AR ) BE B /m

4 EZXRURFEHEEEAATEHGELARE

Fig.4 Simulation results of permanent deformation for orthotropic steel deck pavements
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Tab.3 Rut depth and its contribution rate of different pavement layers

2 3 4
LB AY ARt
5 WRHNARE R R R L
Fig.5 Rut depth for different layers of pavement
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Fig.6 Comparison between the simulated and
tested rut depths
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