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Deformation properties of asphalt mixtures for steel bridge
deck through repeated load triaxial test
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(1.School of Transportation, Southeast University. Nanjing 210096, Jiangsu, China:

2~Jiangsu Provincial Communications Planning and Design Institute, Nanjing 210005, Jiangsu, China)

Abstract: In order to study the deformation properties of steel deck pavement under high
temperature and their rutting predictions: two types of asphalt mixtures, mastic asphalt (MA)
and stone mastic asphalt (SMA), were invited; and their high temperature performances were
evaluated through repeated load triaxial test(RLTT ). Through the multivariate linear regressive
analysis of test result, the nonlinear parameters of asphalt mixtures were obtained, finite element
software ABAQUS was applied to simulate the process of RLTT, and the calculalted deformation
and measured deformation were compared- It is found that the natures of high temperature
deformation developments for two mixtures, as well as the response manners to different load
conditions, are completely different; SMA has an overwhelmingly excellent deformation
resistance. and the calculation error of FEM is about 10%. The result indicates that it'’s
reasonable to get the nonlinear parameters through multivariate linear regressive analysis from
RLTT result. and it’s qualified to apply these parameters to conduct the rutting prediction of
asphalt pavement on steel bridge- 8 tabs. 9 figs. 10 refs-
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Tab-1 Properties of coarse aggregate

HASE R IR R | B bRHE IRE

VEASHLBERE(E/ % 20.2 <30 | JTJ 058—2000(T0317—2000)

EF RS B/ % 0.75 <25 | JTJ 058—2000(T0317—2000)
TEREAE/ %% 8.6 <12 | JTJ 058—2000(T0316—2000)
I/ 9 4 =4 | JTJ 058—2000(T0616—1993)
KR/ % 0.8 <2 | JTJ 058—2000(T0330—2000)
IR [ P/ %% 0.5 <12 | JTJ 058—2000(T0340—1994)

WL aE/ % 0.3 <1 | JTJ 058—2000(T0320—2000)
<<0.075 Wik g/ % | 0.2 <1 | JTJ 058—2000(T0303—2000)
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Tab-2 Properties of fine aggregate

BRI | XI5 | A bR I

Wmk=/% | 0.7 | <1.5 |JTJ058—2000(T0330—2000)
WREME/Y% | 0.41 | <5.0 | JTJ 058—2000(T0340—1994)
W% | 63 =60 | JTJ 058—2000(T0334—1994)

3 SMA AXMHE LA
Tab-3  Properties of modified asphalt for SMA

Eiztan 5 ok [EowsRrS
BFAJE(25 °C.100 g5 5)/0. lmm | 53 | 50~70 BSEN-1426
BALA(R & B)/C 80 =70 BSEN-1427
HifE (135 °C)/(Pa »5) 1.6 AASHTO T201-T202
RTFOT F&ifik/% 0.045 | <1.0 BSEN 12607-1
10 Capykik e/ % 81 =65 | ASTM D6084—97
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Tab-4 Properties of asphalt for MA

IR
[ioRlIRE| ECOWIRFS
Shell Y7 | #1957 | & RIIE
T (25°C) 1.033 | 1.400 | 1.290 | ASTM D70
WAl 5 (FREk: ) /C 49.2 93.0 [ 68.0 P58

FFNBE(25 °C,100 g5 5)/0. 1 mm| 63 0 13 ASTM D5
FERE (25°C) /em =150 ASTM D113
RTFOT FEdsk/ % <0.05 | 0.24 | 0.50 |ASTM D2872
SRR/ N 99.98 |[52.60| 68.00 |ASTM D3042
R (100°C)/ (Pa »s) 4.438 ASTM D2171
R (135°C)/ (Pa = s) 0.490 ASTM D2171
R /C =300 ASTM D92
THERE /% 36.29 | 26.00 |BS 2000-223
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Tab-5 Mix proportion of SMA1l

I LI (mm) B B 43/ 06 Wi
i 14 | 11.2 8 5.6 2 1 |0.075 [&8/%
SRigme| 100 | 94 44 29 22 19 13
FECTEE | 100 | 86~98 | 38~50 [22~34[16~24|13~21| 9~13 o0
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Tab-6 Mix proportion of MA
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Fig- 3 Deformation curves of SMA
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Fig- 4 Deformation curves of MA
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Tab-7 Material parameters
RaR I A RHEEMESHL
KA iR 77/ MPa | B E/ kPa | 5%/ C A m n
0.3,0.5.0.7 2.51X1010 | —0.763| 1.132
SMA [0.5.0.7.0.9 3.04X10710 | —0.757| 1.144
138 60

0.7,0.9.1.1 3.49X10710 | —0.748| 1.148

MA [0.3.0.5.0.7 3.26X1079 | —0.713| 1.064
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Fig- 8  Vertical deformations calculated by FEM
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Fig-9 Developments of calculated deformation and

measured deformation
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Tab-8 Comparison of calculated deformation and

measured deformation

{FR2 11/ MPa
it H SMA MA
0.5 0.7 0.9 1.1 [ 03] 05 | 07
IRB4E R/ mm| 3.334 | 5.026 4.335 | 5.326 | 6.730
ELER /mm| 2.985 | 4.468 | 5.954 | 7.579 | 3.806 | 4.692 | 5.836
R/ % 10.47 | 11.10 12.2311.90 | 13.28
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