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CREEP AND RECOVERY
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THE INPUT SHEAR-STRESS

T(t)=1,[U (t-10n)-U (t-10n- 1)]

where t, = const. (300 Pa, 1n our case),
n=1, 2, 3,... and U 1s the Heaviside
step function (U(t) =0, for t <0, and
U(t) =1, for t > 0)



Then 1in the n-th cycle (n=1, 2, 3, ...)
we have
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Time Scaling
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TABLE 1. ASPHALT BINDERS EVALUATED IN THIS STUDY

Asphalt Binder Performance History Available
PG64-22- Conventional Nevada D.O.T
AC20P-PMA Nevada D.O.T

Cariphalte DM-PMA Anecdotal in Europe
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Creep compliance J(t), T = 64° C.
First ten cycles. Nevada 64-22
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100000

10000 "

1000

G" [Pa]
Y
X

100 ey

10 7
0.1 1 10 100 1000

w [radis]
Loss modulus, T = 64° C.

B experimental,

A= calculated from the discrete relaxation spectrum (4
modes).

Nevada 64-22.



Ji) [1/Pa]

0.004
0.0035

0.003
0.0025
0.002

0.0015

0.001
0.0005

rﬁT_
Fﬁ_rﬁ—__

0 2 4 ] 3 10

t [s]
First cycle, T = 64° C.

B cxperimental,
A= calculated from Equs. (13)-15).
Nevada 64-22.



J{ [1/Pa]

0.04

0.035

u.u:a/

0.025

0.02

90

Cycle n=10, T = 64° C.

H experimental,

92

94

96

93

100

A= calculated from Equs. (13)-(15).
Nevada 64-22.



J(t) [1/Pa]

0.05

0.04

0.03 (L

i

0_01 ik I !

0 100 200 300 400 500
t [s]

Creep compliance J(t),

T = 64° C. First fifty cycles.

Nevada AC20P.
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Creep compliance J(t), T = 64°C.
cycle 1, A cycle 10, ¢ cycle 50.
Nevada AC20P.
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CONCLUSION

The Boltzmann superposition principle governs the
repeated creep and recovery test in the linear
viscoelastic domain of small deformations. For the
test, set to perform creep during the first one second
followed by nine seconds of recovery, and repeated
n-times one has:

Creep J(t) =J(t-10(n-1)) + (n-1)(J(10)-J(9)

Recovery J(t) = J(t-10(n-1))-J(t-10(n-1)-1) + (n-1)(J(10)-J(9))



sample "a" NevadaAC20PCR64C
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sample "a" NevadaAC20PCR64C

only wiscosity term
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time scaling factor set to 1
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Phase angle, 3 temps. (98C, 65C, 71C)
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