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Study on the viscoelasticity of large-size asphalt macadam with different additives
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Abstract: In order to study the effects of adding rubber powder or glass fiber on the viscoelastic properties of

large-size asphalt macadam, uniaxial static load creep tests were conducted, the strain-time of large-size asphalt

macadam under different loads and different asphalt content was obtained. The Burger model was used to express

its creep compliance, and the following conclusions were drawn: when the amount of asphalt is 3.3%, the per-

formance of large-size asphalt macadam mixed with rubber powder or glass fiber is the best. The large-diameter

asphalt macadam with glass fiber and the large-diameter asphalt macadam with rubber powder have weak resist-

ance to instantaneous deformation and strong resistance to permanent deformation. With the increase of load, the

resistance to instantaneous deformation and permanent deformation of the large-size asphalt macadam has gradu-

ally improved.
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BT R TR B R, 75 A RHA KAL) (TG £20-2011) ™ 3
EEAR I AT TR e B IR0 L, AEAE 6.7 mm (25°C ) G 35em (10C) Bl
P R R XA F AN SR R 4 67.25°C
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S T PN e RO — 5 19 1 (AR
WS SR AT B RUR KRR RO AL (AR TR B A RHR I M) (JTG F20
SIGAE S B RS T DL TS —2011) " JSbRTE R APHLAT R T LA
PRtttz DRAE R IR 1 N8R CRiAR 2.35~4.76 mm) RN
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Tab.1 Coarse aggregate performance parameters

wife/ FRREE,  WIETUERE AT B ¥ &Y 37K 4 <0.075mm Fiki & &

mm % WK/ % W HEXT 2 % % (K¥EE) /%
4.75~9.5 12.3 2.748 2.749 0.96 — 0.4 2.748
9.5~19 12.3 2.73 2.744 1.03 — 0.6 2.73
19~31.5 12.3 2.778 2.736 1.21 — 0.5 2.778
FERER <28 <30 <2.5 A <3.0 <12 <l
1.1.3 %A FIFRTHERLIE 2K
K AR Ok FN B S £ HE P AP R YIS AE BT PR Ol 346 MPa, Wi 2 ff <R

B AR R R IR G , FEXT IR IR I B Ol 36.4% , 3R E Sl 4 286 MPa,
FERRII 13 BRI w( R IE) = 51% w( K 1.2 #REELL
) =4.5% w(7K) = 0.62% w(4JE) = 0.008% . WX G R KR AL 5 T WE A1 ATB-30, H 4%
w(£F4E) = 0.07% , A WERFREIH R WIE RIS Bl nER 2 pos,

%2 ATB-30 L
Tab.2 ATB-30 gradation

HifE/mm 31.500 2.360 26.500 1.180 19.000 0.600 16.000 0.300 13.200 0.150 9.500 0.075 4.750

FE I % 2 7 10 8 18 5 6 5 9 5 10 5 10

g s " - B AR R g A R FH K R 1, iR ELAR 150
2 4Z I == T * hE s AL 7 ,
KN HTESBEABAMGBHEDT mm, T 95.3 mm™ 7 SANS J7 6 FE A1 4L | 52

Rt AR
MRS RRFE S FAEFEERE 2.0 B SRS R R
BI5T . FoRAR U T A ATB=30 82k AFK 172 AN R LT i 23 B 0.85% , w (UiTF)

T 26.5 mm, i IR IR B BRI, BEIERE 05108 3.0% 3.3%, 1HESHN 0.1,0.2,0.3 MPa, §F
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Fig.1 Strain-time curve of large-size asphalt macadam

mixed with rubber powder
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Fig.2 Strain-time curve of large-size asphalt

macadam with glass fiber
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Fig.3 Comparison curves of the strain-time of large-size

asphalt macadam with different admixtures
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Tab.3 Burgers parameters under different loads

P/ E ./ E/  w/ om/
MPa MPa MPa (MPa -+ s)(MPa *s)

B

0.1 35.06 9.499 44500 174 700
BB K 0.2 101.8  51.07 258 400 601 200
0.3 122.3  53.32 320 100 629 400

0.1 61.5 10.07 76 140

382 800
WL 0.2 100.2  26.39 451 200 855 500
0.3 110.1  32.62 504 100 877 000
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Tab.4 Compliance value under different loads

- P/ Ji/ Jv/ Jo/
MPa MPa™' MPa™' MPa™'
0.1 0.029 0.040 0.010

BRI 0.2 0.010 0.007 0.003
0.3 0.008 0.006 0.003

0.1 0.016 0.024 0.005
YeEEAF4E 0.2 0.010 0.004 0.002
0.3 0.009 0.004 0.002
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