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Abstract

In order to study the effect of loading time and temperature on dynamic modulus of pyrolysis
carbon black modified asphalt for waste tyres mixture, this paper adopts commonly used AC-20 to
prepare three kinds of asphalt mixture such as pyrolysis carbon black modified asphalt for waste
tyres, SBS modified asphalt mixture and asphalt 70 matrix. The dynamic modulus test was carried
out by using the single axis compression dynamic modulus test method of asphalt mixture, and the
effects of test temperature and loading frequency on the dynamic modulus of three Kkinds of as-
phalt mixture were obtained. The measured dynamic modulus of pyrolysis carbon black asphalt
modified asphalt provides reference for pavement design of asphalt mixture.

Keywords

Road Engineering, Pyrolysis Carbon Black Modified Asphalt for Waste Tyres, Asphalt Mixture,
Dynamic Modulus Test

i E R INE IR E R SRS RER A
'=-ﬁt3‘* R

¥ B % &, Faa

NP IR A IR A A, L7 2
LHGH 2 B R X AREOKFS,, 1T 2
S TR it TR, Wi Kb
Email: 284922619@qq.com

CESG|F: BN, B, ETEEL IR AT B R A R S SRR S AR IR BT ST ). AT AR, 2019, 8(5):
312-320. DOI: 10.12677/0jtt.2019.85038


http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2019.85038
https://doi.org/10.12677/ojtt.2019.85038
http://www.hanspub.org

ALIE

Wk HiA: 201948 H28H; FHHM: 20194F9H10H; &4 HiH: 20194F9H17H

HE

AT BRI ER e TR A B R B IR A AR K R U TR AR S SR E R AR, ASCRAE AR
AC-20, FEfl T REIAMRBEEHTE . SBSEEHFRUKT0OSEFFHHFS=MHFTREH, XA
PR EES SRR ARG T EHTHISRERR, AHARER SMBAEN =MHTERAR
HSEERRAMR. SRR ERERBEEHEISREATTREBBRERTRESS.

Xiia
BERIE REREAERBIEGNE, HHRESH, SHERR

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

T 75 &5 A R PRk A0 T T 2 [ AR B, 2% S TR B G P AR g b 1) () A i o R LB O
T I T B RUVE [LE T MR AU k. T ST ShAS S EUN 51, BB HERE T IR E T i
TV 7 V2 S T 7 i I B A e I VR I AR

MHTA T P SBS SR I R G R S ARG AR IR i [2] [3], AR
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2. MIEMHFUE S RIZER
2.1, BB

RIGH RLE ML A RLERL, MERFEIRK AT K. —FiE SR SKTO#ERYIE . SBS K
PEDIE (GFEE N SK70# + SBS, FIE A 4%) LA K6 1A it ik BB o 0 75 (15% 15 I 5 i ik B +
85%SKTO#K T T). Zofaill, AR MEERL Wk JREHE MR B I =P i %% D4 AR F8 A5 26
T 2 B IRAT b AE [4 )RR [ 70 58 AR LR AR LK
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Figure 1. Composite mineral aggregate grading of AC-20
1. AC-20 I & A R BLE

23 RANSERALERERESY
P 1 € ORI AT S BURBE & Hikie . =M H R SRS BURRS & bk 2 R AR 1. =i
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Table 1. Marshall test results for different mixtures
%= 1. TRIBANBE/RINIGLER

B T, QENE i
WORAR  m o ‘2@%% TR i
(%) (KN) Cv (%) (mm) Cv (%)
AC-20 (TLA) 4.1 2.573 3.6 14.3 74.8 10.7 13.2 4.0 20.9
AC-20 (SBS) 4.1 2.569 3.7 13.9 73.4 11.0 14.9 3.8 22.9
AC-20 (F£)R) 4.0 2.570 3.8 14.0 72.9 10.0 12.5 35 24.1
HiARER 3~5 >12 65~75 >8 2~4

3. IBEERL
3.1 A&
(ABTHENESIHRESEREMAE) (TG E20-2011) 8 & I H IR & R sl S8 8 R 5 v] LK

MTS 810 RHIfal IRBEM EHRIEHL . UTM F 5] BRUE 3SR R 3G LA 3L A1 B IR 561X (SPT) &5 i
ATIMR[3] [8]. A SCHR I 5 VR Ak ah A A f 06 SR F AN B AR K FITE IPC 2 =] A2 1 Superpave JEAMERE
RIGHL(SPT).
3.2. IRIESAZRAYIEFE

AT 23 FEE 2 R M £ 8/ P AR 1K) — > 2 B IAI[9] [10], B ar B 2 108 8 ) B0, 475 71 6 v] RE R B
A& FHVE R . A3 0.1 Hz I RARAH Y FAT R E RIS IS, SIRm-FA2i 0. el K RBEY
SR B B AR AT IR S AR . R P A2 S 5 Hz I AE S FOAT 2238 5 £ 30~40 km/h, #H4 T3 E —
e LN N B B K ER O T T B TR AT IR . AR RO 10 Hz WA R A AT 238 K200 60~65
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km/h, 25 Hz (K47 850 R0 24 F47 2533 5 120 ke/h DA_E RS0, DRHG IR B8 A 208 R %6 4% 0.1 HZ.0.5 Hz. 1 Hz.
5Hz. 10 Hz. 25 Hz K7 FE GEEH5 SEPRIE S - 2 T 2l .

3.3. REREAIEEFE

ot B2t 1 47 h A AR R 1 R B0 5L B, 25 [ AASHTO TP62-03 FH I 5E 1k 56 iR ¥ 9—10°C . 4.4°C . 21.1°C .
37.8°C. 54.4°C%5 54>, [H ASTM D3497 FHE RN 5°Cy 25°C 40°CAF =40 ASCHZIR IR E R
AR E8], R R IR Z A-10°C. 5°C. 20°C. 35°C. 50C.

3.4, RIEER

WIECA B TR E 5 RS BRR B AL )(ITG E20-2011) T0738 J5 44 AC-20 (SBS).AC-20 (%
H). AC-20 GER)MERAERAME, AT RS S ERE . FMRGEE . SR N T 5
UCPATAR SR o F IR0 B0 1) B HIORE B AT 37 22 A0 B 5, o PO RO % t 43 AR T (TRAIE % 90%)
BB SHEERRME, RGBSR, =/ AC-20 WFHR AR SISHEEREG L RanE 2. SRR E
DI BT RTE [LHEFE 1) 70 S5 1 SBS U B R A RHE 20°C, 10 Hz £5F Fah A1 R HUE u
(MPa), ASC= NG 70 581 SBS SittE i 5 R &kl sh A (E v 7380.9 MPa, 8549.9MPa, fHifi
i, EEEHUETEHE IE . AC-20 (5 )k M & 1R A kL 3h A B 8930.1 MPa, HARLL SBS Bttt
HIRG R B SBE S 1 4.5%, HEE SBS et i #7718 [9000~13500 MPafiGfE /), FeART A E
BRI -

Table 2. Test results of dynamic modulus of three AC-20 asphalt mixtures
2. = AC-20 HF R ERESEEINELER

A (Hz)
TRARIRE I IR ()
25 10 5 1 0.5 0.1
-10 19351.8 18862.8 18440.4 17266.3 16670.6 15066.5
5 15897.4 14933.4 14139.7 12109.2 11171.4 8927.4
AC-20 (SBS) 20 9830.3 8549.9 7595.5 5525.8 4727.9 3159.7
35 4255.7 3376.7 2803.5 1768.6 1437.9 886.1
50 1438.3 10914 886.1 553.3 456.8 302.5
-10 18872.4 18254.4 17716.9 16212.9 15448.8 13411.4
5 15067.1 13909.5 12960.8 10571.3 9496.5 7031.9
AC-20 (F£Ji) 20 8782.9 7380.9 6364.3 4264.9 3505.6 2120.7
35 3515.1 2660.4 2127.6 1228.5 963.9 551.9
50 1111.8 806.1 633.9 372.1 300.3 192.9
-10 19907.3 19489.1 19115.7 18023.6 17442.7 15803.6
5 16806.8 15825.6 14992.6 12775.4 11717.3 91355
AC-20 (7% ) 20 10415.5 8930.1 7818.8 5418.8 4513.7 2805.6
35 4137.4 3156.9 2539.5 1489.6 11775 690.4
50 1225.3 899.9 717.4 438.2 361.7 245.3
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Figure 2. Temperature and dynamic modules (0.1 Hz)
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Figure 3. Temperature and dynamic modules (0.5 Hz)
E 3. BRESSEEXAREQS Hz)

25
~~AC-20(SBS)

-=AC-20(2E i)
-+AC-20(% &)

20

AR (1000MPa)

10 0 10 20 30 10 50 60
BIHRBE(C)

Figure 4. Temperature and dynamic modules (1 Hz)
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Figure 5. Temperature and dynamic modules (5 Hz)
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Figure 6. Temperature and dynamic modules (10 Hz)
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Figure 7. Temperature and dynamic modules (25 Hz)
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Figure 8. Relations between load frequency and dynamic modulus
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