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Study on test standard of asphalt mixture dynamic modulus
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Abstract: Based on the foreign research achievements and experience, the dynamic modulus of
asphalt mixture was measured by using unconfined compressive strength test method. The
uneven distributions of static pressing specimens were verified, the making method of specimens
was improved, and the cutting static pressing specimens were obtained. The porosities of 2 kinds
of specimens were compared. According to Vander Poel formulas, load f{requency was
determined. The clearance loading mode was used, and the load cycle was determined based on
the principle of specimens reaching steady vibration state. Dynamic modulus was calculated

according to the average peak strains of last 5 load cycles. The load levels and strain measurement
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methods were determined, and the test data at stable phase were selected as the final test results.
The dynamic moduli of cutting static pressing specimens were tested, and the mean value, mean
square deviation and variation coefficient of dynamic moduli were calculated. Analysis result
indicates that the average porosity of cutting static pressing specimens is 4. 2%, and is far less
than the average porosity of static pressing specimens, which is 6.5%. The discrete of cutting
static pressing specimens is small, and the void distribution is uniform. Compared with static
pressing specimens, the porosities of cutting specimens are closer to Marshall specimens, and the
cutting specimens are easier to reach steady vibration state under loading. Haversine wave, load
frequency of 10 Hz, load clearance time of 0. 9 s and load level of 0. 7 MPa are closer to the roles of
traffic loads. The top surface method is used to measure the deformation of specimens. The
specimens have reached steady vibration state when the load cycles is 200 times, so the load cycles
is determined as 200 times. For a single specimen, the test data of 3-5 load cycles are selected to
calculate dynamic modulus. When the difference between the dynamic modulus of 3 and 5 load cycles is
no less than 200 MPa, the specimens should be discarded. The dynamic moduli of the 3 kinds of
asphalt mixtures are 1 650-2 970 MPa, and the discrete is small. The mean square deviations of
dynamic moduli are 100-230 MPa, the variation coefficients of dynamic moduli are 5%-9%, so the
method is feasible. 6 tabs, 7 figs, 20 refs.
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Tab.1 Technical performances of asphalt mixtures

Wi IRA R U b Ll /R E /A B /| AR/ | B AR/ A/
Al | % kN % | mm | % %

SK 4.7 8.8 5.0 3.8 | 14.0 65

AC-13
ESSO | 4.7 8.3 3.2 3.2 | 13.3 65
SK 4.2 9.3 3.5 3.4 1 12.4 72

AC-20
ESSO | 4.2 10.1 3.5 3.8 | 12.8 73
SK 3.7 12.6 4.0 3.0 | 12.0 65

AC-25

ESSO| 3.7 10.2 4.8 3.2 | 13.0 63
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Tab. 2 Porosities of different parts of static pressing specimens

AR AR A 1 25 BR %/ Y6
HB AL
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s 7.8 6.9 6.9
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T 7.2 6.2 6.2
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Tab.3 Porosities of specimens using different forming methods
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B/ % 4.6 6.5 3.8 6.1 4.2 7.0
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Tab. 4 Strain increments of different load times

R [ 28 B 24 B

TR kLA 10.0~12.5 s 12.5~15.0 s 15.0~17.5 s 17.5~20.0 s
Wi B1IH W { HH 3] H1H 3] HH
| EIAAE | 0.000 13 0.000 14 0.000 11 0.000 13 0.000 11 0.000 08 0.000 06 0. 000 06
At i R AR A 0. 000 45 0. 000 43 0.000 51 0. 000 44 0. 000 44 0.000 43 0. 000 35 0. 000 33
AC 20 R AT ER | 0,000 13 0.000 12 0. 000 09 0.000 08 0.000 07 0.000 08 0.000 04 0. 000 04
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Fig.1 Strain curves of AC-13 specimens
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Tab.5 Recommended values of load cycles
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Fig. 2 Strain vibration curves of AC-13 cutting static pressing specimens
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Tab. 6 Changing rule of asphalt mixture state
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Fig. 4 Comparison of test results
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Fig. 7 Variation coefficients of dynamic moduli
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