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Abstract

Three test pieces of cylindrical asphalt mixture were formed by Superpave Gyratory Compactor,
and the test pieces of dynamic modulus were obtained by the core. Dynamic modulus tests were
carried out on three different types of asphalt mixtures by using the UTM-30 test system at differ-
ent test temperatures and load frequencies. The relationship between the dynamic modulus of
asphalt mixture and the test temperature, load frequency, asphalt type and mixture type was ana-
lyzed. The dynamic modulus master curve of the asphalt mixture was constructed by using the
Sigmoidal function. The study has shown that under the same test conditions, the dynamic
modulus was reduced with the increase of test temperature and the decrease of load frequency,
and the dynamic modulus was increased with the decrease of temperature and the increase of
load frequency. The dynamic modulus of SMA-13 asphalt mixture is better than SBS modified as-
phalt when using high modulus modified asphalt. The dynamic modulus of asphalt concrete is
mainly related to high modulus modified asphalt binder at 20. The master curve of dynamic
modulus takes a good correlation from the measured values of the dynamic modulus.
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BRI R H o B S PRV 75 (HMIB) K ity SBS BSUPEI TS, 3 75 A S S oy 041 e 57 42 HE R ISR Y 74
PAT HAIECARTEIR I 1 s,

Table 1. Asphalt related technical indicators

F 1 IRERXEARERR

=R e £+ N JE/0.1 mm ZEJE/cm 71k (Pa.s) B
HMB 43.4 57.4 4.425 93.1
SBS I-C 75 32.8 2.878 70.5

SR A R I Z A SRR, AN BRI RIS 2 Fros . AREERON LML, BoRTEbR I
1 3o WIHERE I OK R EUN, R M A KA R, BRI & ER

Table 2. Technical specifications of coarse aggregates

2. HERRAIERR

o HRLRE
AR
10~20 mm 10~15 mm 5~10 mm 3~5mm FARBE R
B AR A T 2 2.688 2.662 2.630 2.605 /
FMUAH R 2% i 2.727 2.714 2.695 2.737 £2.45
7K 1% 0.530 0.718 0.955 1.786 +3.0
i RRE EI% 8.5 105 8.0 / /
51 RS B 45 9 5 5 5 5 *4
Table 3. Technical Specifications of Fine aggregate
% 3. HERFAIERR
B A X 2% i IZEPE > (0.3 mm #B45) RIS e AR 1t (R B T T )
HAIER
2.740 0.4 0.8 33

2.2. IERAEREMREIT

I K BB = Fh i E R G R B8(SMA-13 4L + HMB), (SMA-13 40t + SBS ML),
(AC-20 + SBS i 11 7) - SMA-13 4 e iy kL4 e A 10~15 mm: 5~10 mm: 3~5 mm: HLH#iE> = 37:37:6:10:10,
Y BEIA R 3% . AC-20 LFCH RBIHEA 10~20 mm: 3~10 mm: HL#E>: §7Ky = 38:28:28:6,
A E = AR A BRI A L A8 6.1%, 7.9% 5 4%. faifEia LS S &ORRAE, R il
FHRARRRSE bR . = FPI i TR S R AR SB R 022 4 BT

23 MEAR

RE R AE 52 [E PINE A A AFGLC R Jehs I S2AN, ¥k EsE 75 MmN 170 mm, HAEN
150 mm MR R . AR A AL B Ja At B, DI BN 5 o8 150 mm,  ELf2 2N 100 mm [1)
TRARRAE
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Table 4. Technical specifications of asphalt mixture
= 4. IhERERRARIERR

TRA VR FMLAENS 3 2% B /% TRHARRR/%  HEMAME%  FaEE/KN S/ mm
SMA-13 + SBS it 2417 3.8 17.8 78.7 10.5 34.0
SMA-13 + HMB 2.338 3.6 17.9 74.1 13.4 30.5
AC-20 + HMB 2.565 49 17.23 65.20 12.2 278
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Figure 1. Comparison of dynamic modulus test results of different asphalt mixtures at 20°C

Bl 1. 20C R AR B R AR IS EE R LRI

H &I AT 0 @) I TR AR e B S SR W B T SBS ki, (b) HARLLA A i .
VI T AEARTRNR L R AR RIZRBE T 156 P P A e M i 7 TR 5 R LT SBS SSebk il 7 R 45 ML S A AR
S, SRR —ERERRI. SEESUEHE RS AT SBS st it 7 IH R AR
AR, fem T EN T RATTIRE AT, SEA B I ARSI JRRE T Skl S AH L T SBS
I, G0 TR SIE KRR, IR SRR L RE it SRR, i

T IR A R BT A N AT

DOI: 10.12677/hjce.2019.85108 934

TARTHE


https://doi.org/10.12677/hjce.2019.85108

REME %%

3.2. REIMMEINHER A L4 RAIF M
FEM A RER IR E 20 C AN INEIAR T, =FinHER &R SIS RIS R L% 5.

Table 5. Dynamic modulus test results at different loading frequencies

5. FRIMBMETHSREXLLER

SMA-13 i + HMB SMA-13 i + SBS AC-20 it + HMB
IR

AR A AL A ZASEEEAM AR kA

0.1 Hz 2836 28.60 1278 27.71 4420 24.50
0.5 Hz 4673 27.12 2051 29.37 6304 20.44
1Hz 5724 25.94 2562 29.52 7085 19.80
5Hz 8628 22.09 4349 27.77 9294 18.78
10 Hz 10109 19.98 5410 26.30 10610 15.19
25 Hz 12124 17,51 6946 24.22 12106 14.99

HIC 5 R A, FEAHIRNRIHRE T, A B MR s SRR RO, ff B (K8 i,
FAOLAZEHT D o S5 5 18] 1@) TR, EBURIESZ 6 R F (0.1~1 Hz AVl ), ShaRag KE .
FRAE Ay G AE BUR L SZAT AR T IR AR EOR, A B 3K T 7 IR S R R R 5 MR RHE L
R IESZAr BARAE N, Sl SR Je TR0, ol EOn s, 2R Rk A S n R s 4,
EIE A ST E L, T BLOR IR G2 A O A I A 2R I N AR N R IO BOR IO, [R]I 4 K
BEB SRR AL B IR I 52T AR AE R, AR Ja B 7 B RCR kg5, i AR AR/ AR B e A
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Figure 2. Comparison of dynamic modulus test results of different grades of mixed materials at 20°C
& 2. 20°C TN ERER & RIshSR iR LA R
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Figure 3. Comparison of dynamic modulus of asphalt mixture at different temperatures

E 3. NEIRE TR

=38
B /l:lsél~

BIENZSIRERTLE

DOI: 10.12677/hjce.2019.85108

936

TARTHE


https://doi.org/10.12677/hjce.2019.85108

PR

H
#

f 1 3 W%, W VR AR BN AS B R BE A U 0 T T BRI, B R T S AR A T T . AR
10 Hz B8R F, () 20°CIR AR BN 5°CH 2 A4 . BRI IRA B2 — R B A L0
PRI AR, BEERET &, S ERNEE R, E T TR, SR AR AR R B )
SR, S B0 TR A R S S SR FE RS, IR R R T m B ERA, BURTERE IR
K, RAEEZNEHERFK.

4. PSEBEME S

Bt X 2H BB TR R 90 75 TR A RIS [F)IELRE 25 A (B A B, AN BE 2 AR b AT 8 25000 5 B A A
&, WIERAKHS FZEI. AT ERFEAFEE NRINESE T iR RshSEE, R H
DA ShASHR RS EE, RAREE SR, @il PRI &SRS TR, ZiEionE
th2k[12] [13]. @ E ik, 7T LIS B07E R — R B A nEIE T I 2h SR E .

ATCLL5C L 20°C K 40°C R I8 71 A 1R A BHSMA-13 + HMB)7E AR RIS ZE T (I 5h AR5
W, HH 20°CHE NS IR, MRPEA AI—E 5 B W R B, RS AL T 1ga(T)iE it A A6 R B A i il e F
et/ —IRIEL A TG R, o SRS P M BE 18 (Sigmoidal ) bR % . B & e M R L AR
RIEhARE T2, BIERBOVTIR B R A, HRiEh

a

I9|E| =0+ — ey

A FH 2 bR B0 A 108 T 15 A e B R U0 7 F B TR A R S A R, K _RIR T RAT 1ga(T)
g o, ZERSHERIE AR g0, =lgo+19a(T) 32, BREHEIZHRL T @B EHE D R aR R
EABE T LN
3.6025

1 4 O 5870-06505(log e )

log|E"| = 2.4890 +

SN R T 0 R A R Eh AR 3 dh 2 & 4 PR

— Lk
® 5C
4.4 A 40C
* 20C o
4.2 o ©
Py o

4.0 °
£3.8
=
~
3.6
* A
< *
3.4 N
239 A

A

3.0 A

2.8 A

2.6

1 1 1 1 1 ]
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
lgw/Hz

Flgure 4. Dynamic modulus master curve of asphalt mixture
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