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On the Creep Test of Asphalt Mixture

Mitsuru UEpA and Hidemichi KANDA

Abstract

Generally, Asphalt mixture which is used surface or base of road acts a number of different

deformation in agreement with all sorts of load.

We authors gave these kinds of experiment in the past four years, that is to say, compressive test

subjected to a linearly increasing strain et and repeated impulsive test.

Materials such as steel and glass, often regarded as elastic at ordinary temperature, on close

observations are found also to exhibit small amounts of viscous behavior.

This can be observed as creep (increase of deformation at constant stress) or stress relaxation

(decay of elastic stress at constant deformation), and these effects may be important under certain

conditions' of use,

Then, it is generally said that the stability value of asphalt mixture is largely affected by the

temperature and kinds of load. So, we must also deal with creep test of asphalt mixture.

And we applied Bugers Body in connection with an analysis of creep test.

These results of experiment are mentioned in this paper.
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Table 1 Properties of used materials

Aggregate
Item Crushed stone \‘ Coarse sand \ Fine sand I Stone dust
Specific gravity 2.731 } 2.633 2.629 \ 2.724
Produced place| Sanyo-cho l Aio-cho l Toyoura-cho ( Mine city
Asphalt
Specific gravity | Penetration ’ Softening pointi Flash point w‘ Ductility
(25°C) 25°0) | co | o | aso
1.031 96 | 45.0 1 318 g 150cm+

b, AEED%25mm, 20mm EZE A, F IR
n %0.20%> 50.50% T0.054 X cZ 2 THEBAAES
i, ZDFEH Table 2, Table 3IRLTH 5.
F12, #OBOETEMEE 7 2 7 7 v b GFEE
ST HHIF T H HIBRRRE 7 2 = >, FEMRRL
INTVWA5,
BACHII->Tit, BE72A7 74 33— %24
e T I GEOE A 2T R AN T, ThEd 2
o B O, R b IEAL 72 b5 5 BREC T TRET.
OB ETHMDILT AT 7 4 b BRI ANT, &<
PR U I, A & O R BRUEREEIROH
12.120°C T, —&IEY THWIEH %2 28 _OHT A
TRATZES kR E -7, CHUE 7 45— RO

BT K DIRTEL TV B EIRAVNTER S 2 I T
DT, 2N %X 3100 & BAT 52 RO IFELE
R b i-Dicfis -1, BAOKDOREIXT 27
7 b | SEEETEEC HE L T b B 145°~150°C ([T LT
A7:91T150°C Tiig » 12, BAVTETL, BaW%
-2 K 3O BT, BARNRORT, BEY
BIETIE B U T, ZEMNTHT B &S 0
W, HEHD - FICESCASL XL,
E» 2aH T, FDEDITIE < —> v AiRERR R E
DR, BAMR AN E— N FRRIEDS
OLicEs, BF4.5kg HRE45.72cm D7 < —
T, EIESOMTOLED 2. T OREO KD EIDIREIE
120°C & U CHEF 2 TTE -2, 20K, == N
HER ke AN T: 2 %, FROS KT AN THHIL

Table 2 Proportion in weight of test-piece in case of D=25mm

n 020 | 025 | 030 | 035 | o040 | o045 | 0.5
Particle |Perce- Aur;]f" Perce- ALrgto Perce-‘iAunI’l?' Perce- A:Jrrrllto 'iPerce- A:S:g -IPerce- Aun;?- lPerce- 11\1210'
size(mm) |ntage us()igg intage uost;nglntage\ u(;ifngffntage us?rfg. ntage u;2g|ntage us(;t;lgj ntage ucgng

25~20 4.35| 174 | 5.43] 217 1 6.47‘ 259 | 7.511 300 | 8.54, 341 | 9.55 382 10.56 422
20~13 7.91 316, 9.65| 386 | 11.34 454 | 12.95 518 | 14.48 578 15.941 638 | 17.32] 693
13~10 4.49) 180 | 5.39 216 § 6.22 249 \ 6.98 279 | 7.67 307 | 8.30 332 8.87 355
10~5 10.76, 430 | 12.66] 506 ‘ 14,27 571 | 15,63, 625 | 16.78 671 | 17.74) 710 | 18.53 741
 5~2.5| 9.69 376 | 10.63 425 11.58 463  12.26 490 | 12.71| 508 | 12.98 519 | 13.07| 523
2.5~0.6 | 15.67) 627 | 16.88 675 \ 17.46| 698 | 17.56 702 | 17.32 693 | 16.79] 672 | 16.16| 646
0.6~0.3 | 5.84 234 | 6.26| 250 | 6.13 245 | 5.84 234 | 5.45 218l 5.03 201 | 4.54 182
0.3~0.15 | 5.65 226 | 5.27_ 211 | 4.98 199 | 4.5 184 4.13 165 3.67 147 | 3.21 128
0.15~0.074) 4.73] 189 | 4.50 180 | 4.12 165 | 3.65 146 | 3.18 127 | 2.74 110 ‘ 2.30 92
0.074> | 31.21| 1248 | 23.33| 933 | 17.43 697 | 13.03 521  9.74_390 | 7.26 290 i 5.44 218
Vgggfggggaw__1QQLQ_599944199;9 4000 | 100.0| 4000 | 100.0' 4000 | 100.0 4000 100.0;5999“!100.0 4000
4.5, 273, 4.5| 273! 4.5 273 4.5| 273 | 4.5 273 | 4.5 273 & 4.5 | 273

5.0 “ 305 | 5.0| 305 ' 50| 305| 50! 305| 5.0| 305 5.0/ 305 5.0 305

Asphalt | s s 33g| 55| 338 5.5 338| 5.5 338| 5.5 338 55| 338 5.5 338
6.0 370| 6.0 370 6.0 370 6.0 370, 6.0 370 6.0 370 | 6.0 i 370

) | 6.5 403 6.5 4031 6.5| 403| 6.5| 403! 6.5| 403 | 6.5 403| 6.5/ 403
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Table 3 Proportion in weight of test-piece in case of D=20mm
n 0.20 0.25 0.30 0.35 0.40 0.45 | 0.50

Particle  |Perce- Aurgf " [Perce- %r:llto " |Perce- Aur;];)- Perce- ﬁrrRO'Perce- ‘Aurg:) " |Perce- ‘A:gi?' Perce- '[}frl;to -

. of of of of of of of
Size(mm) |ntage usingntage usingntage usingmage using ntage[ usingntage using ntage using
20~13 8.25| 330 | 10.25| 410 | 12.12] 485 14.00; 560 | 15.83] 633 i 17.62 705 | 19.38 775
13~10 4.65 188 | 5.13| 205 | 6.65 266 | 7.54 302 | 8.38 335 9.18 367 9.91 396
10~5 11.27) 451 | 13.91] 556 | 15.25 610 | 16.90, 676 | 18.35| 734 | 19.61] 784 | 20.71 828
5~2.5) 9.81 392 | 11.25 450 | 12.40 496 | 13.26/ 530 13.90 556 | 14.36| 574 | 14.64| 586
2.5~0.6 | 16.41) 656 | 17.84) 714 | 18.65] 746 | 18.99| 760 | 18.94 758 | 18.59 744 | 18.04] 722
0.6~0.3 | 6.40 256 | 6.63 265 | 6.56 262 6.32] 253 | 5.96 238 | 5.52 221 | 5.07 203
0.3~0.15| 5.58/ 223! 5.56 222 5.33 213 | 4.95 198 | 4.50 180 | 4.06] 162 | 3.59] 144
0.15~0.074) 4.96/ 198 | 4.76/ 190 | 4.40 176 | 3.95 158 3.491 140 | 3.01 120 | 2.58 103
0.074> 32.63 1305 | 24.67| 987 | 18.64 746 | 14.09, 564 | 10.65| 426 | 8.05 322 | 6.08 243
Total of —
aggregate | 100.0, 4000 | 100.0! 4000 | 100.0 4000 100.0‘ 4000 | 100.0| 4000 | 100.0, 4000.| 100.0/ 4000
4.5 2731 4.5| 273 | 4.5 273 | 4.5 273 4.5 213! 4.5| 273 4.5 273

5.0 305 50, 305 5.0 305! 5.0 305 5.0 305 5.0 305 5.0 305

Asphalt | 55 338 5.5 338 s.5| 338 5.5 338 55| 38| 55| 33| 55| 33
6.0 370 | 6.0 370 6.0 370| 6.0 370 6.0 370| 6.0 370 6.0 370

- 6.5! 403! 651 4031 6.5/ 403 | 6.5 403 | 6.51 403! 6.5 403 6.5 403

main . A C.oof standard proportion

Fig. 1 Particle-size accumulation curves of
aggregate by D=25mm

Fig. 2 Particle-size accumulation curves of
aggregate by D=20mm
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Fig. 3 Experimental apparatus
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Fig. 5 Relation between time and strain in
case of D=25, n=0.25
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Fig. 4 Relation between time and strain in
case of D=25, n=0.20
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Fig. 6 Relation between time and strain in
case of D=25, n=0.30
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Fig. 7 Relation between time and strain in
case of D=25, n=0.35

Fig. 8 Relation between time and strain in
case of D=20, n=0.20
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Fig. 9 Relation between time and strain in
case of D=20, n=0.25
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Fig. 10 Relation between time and strain
in case of D=20, n=0.30
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Fig. 11 Relation between time and strain in
case of D=20, n=0.35
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:
removal of load
Fig. 12 Creep analysis by means of

four-element model
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Table 4 Spring and dashpot constants
in case of D=25

n A.S‘ 71472'7/2‘ 73
4.5 | 79.707 83.373 476.367 21750.000
5.0 | 79.963 254.3861592.007) 52727.272
0.20 55| 77.299 355.8282226.855 26363.636
6.0 | 169.591 394.5587893.001 79090.909
6.5 | 70.445 262.4432077,522) 47454.545
4.5 | 36.130 297.945/3228.129 26100.000
5.0 | 74.454) 293.423/1795.987 68545.454
0.251 551 62.299 223.9381793.958 19624.060
6.0 | 69.185 227.4512125.571 26769.230
| 6.5 | 228.947 404.65117115.306 65250.000
4.5 | 81.844 478.022/3569.593 43500.000
5.0 | 106.945) 367.8656369.080 24166.666
0.30 | 5 5 | 125.000 500.0004407.655 38666.666
6.0 | 124.197) 471.545/6683.794, 19624.060
6.5 | 66.667 457.8956309.049 48333.333
4.5 | 97.370 360.248l4488.093 30705.882
5.0 | 179.752 617.021/6156.850, 87000.000
0-35 5.5 | 171.429 416.268/6236.047 52200.000
6.0 | 189.336 456.6933450.673 43500.000
6.5 | 190.164 335.9072764.559 31445.783

Table 5 Spring and dashpot constant
in case of D=20

vniA_Sl 71 f Te ;[ 72 LE!

| 4.5 | 195.946 566.775/3107.822] 87000.000
| 5.0 | 150.780 533.7424130.874 90000.000
0.20 | 5.5 | 186.495 585.8594096.143 94909.090
6.0 | 218.319 492.9182915.295 69600.000

6.5 | 186.296| 450.777,5902.077, 74571.428
4.5 | 230.464 656.604‘4007.162 85573.770
5.0 | 137.549, 404.6512844.715, 69600.000
5.5 1 177.189! 519.4032924.233 68684.210
6.0 | 214.550| 525.6804256.639, 50192.307
6.5 | 191.209| 543.7505349.328) 19477.611

\
\
|
4.5 | 219.975 563.107‘3184.860 53265.306
I
\
|

0.25

5.0 | 215.080 510.2643123.792 62142.857
5.5 | 147.583| 542.0563834.826108750.000
6.0 | 253.275 644.4445065.503 41102.362
6.5 |1870.968| 457.8952371.969, 45391.304
4.5 | 191.206 659.6043751.704104400.000
5.0 | 178.645 707.317/5176.597 88474.576
0.35 1 5.5 196.169 514.7932319..350, 38955.223

6.0 | 193.119 545.4553325.657) 87000.000

6.5 | 198.404 416.2682035.727: 43500.000

0.30
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Table 6 Stability value of marshall test (kg)

A.S45A.SidA.SiSA.S&OA.sas

20

705.260
597.049
559.363
530.291
794.629
473.763
441.461
376.857

810.780 794.629
669.728| 699.338
474.301/ 485.607
452.228 407.005
619.391 726.795
618.583 619.122
367.704| 339.483
351.553 303.101

674.574
627.735
507.669
405.390
790.322
552.346
383.855
325.173

729.487
598.664
493.682
409.697
749.407
412.389
397.853
397.853
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