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Application of Modified Ramberg-Osgood Model for Master Curve
of Asphalt Concrete

Al
Kweon Gi-Chul

Abstract

The dynamic moduli of asphalt concrete are very important for the analysis and the design of asphalt pavement systems. The
dynamic modulus master curve is usually represented by a sigmoidal function. The Ramberg-Osgood model was wide]y used for
fitting of normalized modulus reduction curves with strain of soils in soil dynamic fields. The master curves were obtained by both
sigmoidal functions and modified Ramberg-Osgood model for the same dynamic modulus data set, the fitting abilities of both methods
were excellent. The coefficients in sigmoidal function are coupled. Therefore, it is not possible to separate the characteristics of the

master curve with absolute value and shape. However, the each fitting coefficient in the Ramberg-Osgood model has a unique effect on
the master curve, and the coefficients are not coupled with each other.

Keywords : asphalt concrete, master curve, curve fitting, sigmoidal function, Ramberg-Osgood model
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1% 1. Steady-State Motions in Viscoelastic Materials
with Harmonic Loading
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&) =

€ = gtrain amplitude,
o(t)=0,sin@1) = stress with time

strain with time,

@ = circular loading frequency
|E*|= dynamic modulus, and
¢ = phase angle

BAeASTE @ARE & AddHe 28 7
, A" E RO Yroldt, ARHE
(UA & Adete 54 w7 #dd
, SAHE T2 quA £4E Ynlste 24
dso] oot webA 47t gle e a4
AN e AFQEAT7E BABAASFY DA 3t
A3 A5 (complex modulus) 9 AREE €A
Als(storage modulus) 223 £45 & SAs
(loss modulus)e] FAE 4 (2)9} 2] FAHT}

o Mt }-
AN

ol

o

4
>i 1

Ko o e
f
2

P

N

Jﬁmé_%g._z—{m&
rid
0.1.;

E=E'viE" 2)

o714,
E” = complex modulus
E' = storage modulus, elastic modulus
E" = loss modulus, and

i=J
E* 9 271% 84 A (dynamic modulus)e}
2 AW g2 Jehlz, 4 (3)3} 2o) Aejdnt,

. [0}
E'l=3 (3)

232 (phase angle, ¢)& 2 (4)9} 2] Hojdt}h

6= tan"(E—") 4)

SENAIST HAE BM
(Dynamlc Modulus Master curve)

FeAE dag FAL Az-2x FHYE
(time-temperature superposition)& 7|22 2%
ITHAE L S, 2004). N2 TR e, @
& %5 El ohs—ZH 3AZE 220 2 E dAS

L 2% &2 At 2N FYsHA
HEE 4 9l&g ouigitt upto] BEEHE, w2
5o Qg AL U FFANAIT £ =l
SEASEEY FUda, EE oMY AL
e 35 A3 s wE SRS ES FY
& oulgct. oleld AFEAHEE %= ARE 4R
Weka ©4A) 2 (thermorheologically simple,
TRS)2k g},

_& r[r

1EH5 1F04 1E03 1EO2 1E-01 LEHG 1K+l LF02 1¥403 1E+4 LEH0

Loading Frequency, Hz

2% 2. Dynamic Modulus Mastercurve Construction
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A71A,
ar = frequency-temperature shift factor
for temperature T,
fr, = reduced frequency at the reference
temperature ( T,), and
Jy= frequency at temperature, T.
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18 3. Frequency Shift and Temperature Shift of
Dynamic Modulus
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EN = normalized dynamic modulus,

|E’|= dynamic modulus,
|E"|, e = minimum dynamic modulus
|E*| » = maximum dynamic modulus
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E 1. Combination of Fitting Coefficients

coefficients Low Medium | Upper
a 0.8 12 1.6
Sigmoidal b 2.5 3 3.5
Function g 1.5 17 1.9
f 0.4 0.45 0.5
Eomin 20 40 60
Ramberg- s 30000 | 35000 | 40000
Oﬁfggf R 065 | 07 | 075
L C 0.5 1.0 15
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