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Abstract

Indirect tensile fatigue test is one of the methods to evaluate the fatigue properties of asphalt mix-
ture. In view of the problems that the test results in the application of this test method are incom-
parable and inconsistent with the conventional understanding, the indirect tensile fatigue test
method is analyzed from the aspects of mechanical principle, control logic, loading mode, etc., and
the fatigue equation establishment methods are compared and analyzed. The results show that: The
test value of the horizontal sensor is between 100 and 400 pe and intermittent loading is the core
to ensure that the specimen is in the linear viscoelastic range. In order to ensure the comparability
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and accuracy of the test results, the loading requirements of the original test method should be fol-
lowed. The correlation between initial strain and fatigue life is higher than that between stress ratio
and fatigue life. The research results can provide reference for the accurate evaluation of fatigue
properties of mixtures by this method.
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1. 518

V)2 R A 982 57 TR B0 7 V2 R BRI T VR A R R R . R SEREBA R . SR EE R, #3 TREZM
F[L]e 1z R R R AR Y, @S T AH RIS 7772 EN 12697-24 3% E (FiFRHE R E) [2].

RIBIRE I NG, ZRTEHE&ME ARFRE, REREREZR8 7%, a7 74
N, FEIFRE T A FENEB AT 18 . P aE 3R A IR 8 IEsX A oin 2k,  Ingai 2 Hz,
IGUEE 15°C, 95 57 MR AR UE N B0 B T2 10 mm; ZREE[41K A Ny 45l 77 s T R A Bm 3, R ES:
PIE SR RN, INESE 10 Hz, WHRIREE 10°C. 20°C. 30°C: /b [5]17E R I BT Se 6 ik A HEAT T
JE 60 s, JaRASFEIR 1K RIRARHE 55 Rtk . TRubE[6]E% 800 N IEFZ /KT, WIGiR A
25°C, MFN 10 Hz, A IbXENIRG RIS BTk E] 50%. EIR = [7]IR AN b, gk e h
B, AR N 10 Hz, WEHUEATEN 20 kPa, FUERNA] 30s. (HRAM I 5, HBL T 57 R 5%
PSS R H VR JE R I8, BT 00, 1E B8 HR FH RV Ao 57 73 iy LU AN 55 75 dr 2 2 e 0t F AR
TRA B 57 RE I AR R T T RAVEN

zi b, BWERERIEAE G B, HERHE S TR TR, BRI IR F R 6 7 v 1R
50 45 A EHA AT HOPE ARG 25 - I 5 W MVORA R ). BTk, RSO Tp SR B, .
SR XS5 T T (A1 A 55 3 7 VR EAT T8I, R0 5 Oy R S O R IEAT TR LA, B FL A
ANSR FZ T R HER VAN TR A B 57 TERE TR S FIfE 4 .

2. W75 AR

(1) RFFHIE

TF5E 0 BN FE T 75 1) 4% (1) AC-25 # A TR A KL, RAP B 70708 30%. 45%. 60%, #HHATRA
KLy 5l 48 R-30. R-45. R-60. Wit KA ARFERICIIH A MRA R L~ 70 SHETE, BAERINE
1R, ZHBADERSERE BHEEC AN 2 fros.

(2) R RSF

EN 12697-24 [ff 5% E Mg : HARAEH 25 mm B, BRI B2 100 mm, JEEERK T4 40 mm;
KRR 38 mm B, BB 150 mm, JEEEKT45F 60 mm. StRIRE (A TREPITE &
I IRARHIARREY K& (ARSI T CHRARMYE) , MR KAMRAE <265 mm B, BEAAKA
EA£9 100 mm, JEERKTET 40 mm; U KAFRKE >26.5 mm B, B EAZR 150 mm, &
JERTAET 60 mm, AR SCR A IR0 ARz 57 3056 44 )~ 50 mm + 2 mm.
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Table 1. Result of asphalt testing
=1 IhERNER

R H FAAL BRI R I 45 R W6 Ik
25°CHF N 0.1 mm 60~80 66 T0604
AR C >46 475 T0606
10°CHESE cm >15 32.0 T0605

BN HGR K (TFOT) B B )

FUEAR R % <+0.8 0.05 T0609
10°CHESE cm >6 75 T0605
15°C 1L cm — 28 T0605
25 CEF N % >61 69 T0604

Table 2. AC-25 hot recycled mixture mineral proportion
< 2. AC-25 B AR &R RIELfi

RAP/15~25 RAP/10~15 RAP/0~10 23~32 17~-23 11~17 6-~11 3.5~6 0~-35 R

KA mm mm mm mm mm mm mm mm mm
R-30 0 8 22 10 11 14 13 6 14
R-45 20 0 25 10 12 8 0 0 25
R-60 20 10 30 10 10 0 0 0 20

(3) frAs i
M A Jo 5 A7 TR A [ A i I A — K [ Rt e A S s [ 4 B, RAIE ] e B 5 I Lo #E ) — 7K
. ARARASEE AR E B, DU NG R A A, i 1 R

Figure 1. Indirect tensile test

B 1. [EEh i

(4) In#A

EN 12697-24 P35 E FHLE Iz R FHAG A [ i 20 R R AT N4, 54N n & 193 500 ms,
# 100 ms, [A]EK 400 ms. F5HIRE A NI TEE M, 0 far 80 RLASE ZK S a4 B2 R I EL7E 100~400 pe 2
], [ A% 55 NI BUAE 10%~108 2 [F] o 7K P [l 4% SR 28 R 7E 100~400 pe 2 1) A [A) 8 X in ki
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(e AR 98 5 T B R DT 2 2 (B B 2 ], P8R ] 2 Phoss o fEfEE N AR, alidk
S i F T A LA A SRS R SR RN FE T Dav Dy Al Dy, TR AR KPR K 2 P e
5, RERP SR AZIGIN R Fe B2, ISR A BI(N) AL RS 1 B2 220K (mm), I [ SLAS

NZEF(ms), BE ALY MPa.
Displacement 90% —x

ol Z— .
t Time
i B
/7 \ 90% 1~ "\
% Force / \
/ \ /
b \\ //‘ \\\,
/
/ \\ 1 8 —10% N ~
0ol IF .
tw ” t Tlme
-}
0 tlo

Figure 2. Control logic for indirect tensile fatigue test
2. (BRI IR 11T HIE

P % S 5 R S

Fs—— k5l il /g, ZORMPEHIME R - N IEAE 12 8081 10%, ASCREN 20 N;

Fo——RFAN M N 2 CRE I 3, o K fr d S HEfl 71 2248, N;

t—— NN K, A9RX58 v 100 ms;

to——f A T, ELRE IR I 1 A A R R G, AR5 500 ms;

t—— I AE JI1E ) 10%3] 90% b T it [

te—— AL 5

Dp———H1 7K F (Dpn) 5 T EL(Dipv) /7 i) £ I8 245 i 0 21 P 50 76 /K SF BT L7 170 (9 K A B T, mms

Dr——1RFELE 7K (D) Bk 3 BL (D) J7 A1 [ 345 72, mm;

Da—— KPR P2 A B AR TR, mm.

(6) H57 JiFEE L Ik

FE ARG 55 B R T, KPR AR T B ke N, ShEEREE TR, 5 2 b % NiR A B2
Pripk 2] 50%. BFFE[ 2] K I L HA 9 57 A WK 1R AR 263 2.0 Ze A0S, VA Rk B LF T ik 2l 50% 40
i, B, HESRAKFERBAER > 2.0 /&%,

Bt s E 2 R FH T4 R A 25 18 7 ik S R 55 A 0 :

Ig(N)=k+nlg(s,) €N

Hof, NeRs7 Zidn, &R B3 kAT n 9l R 5.
HIFft S B BT S0y A~ SN BUR Y, AR ELE R 557 06 5 2R U R B i, (AR
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PER IR S B AT, X AC-25 B AL AR IR A RNEAT 1 AL T 1AL, RAP SRy
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Figure 3. Fatigue equation with initial strain as independent variable
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Figure 4. Fatigue equation with stress ratio as independent variable

B4 URAtEABEZENESHI2

() A 57 B AE e B g, S BRIy, i TR G 8 ) S B RR B R LA, DAL T S
W57 AR IR TR, WA 4 s

(1) DARIGR RAR RIS F3 ok AR B 9% 55 7 R R SR X RS B I I AR K, SR, Rl dgnt
EBRR, 9855 75 i S BT

(2) LAMIGGRAR N AR B 57 5 FERE R 43 I —4.3540. —4.5007. —5.1237, A58 0.8930.
0.7566. 0.6413; LA 7y bRy H AR &% 55 T FERER 45 I N —4.4985. —5.0814. —6.9112; L& 3Jih 0.562.
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0.438. 0.5618. RIERIRANHEY/NTIEE, MEMEGERTES.

(3) Bl RAP BEIIN, FAIE IR AR 57 A dr i/, (H R-60 WRINFFAER G, 9575 miFs 7 —
EWE, BT R-45, ERMER T R-30 KF.
3.2. ¥R

T oy o 57 BECSREURE F R ], (E AR — S PRS2, BRI SE RN R
BN HBIACF RN R — S BRI =02 —, BHA SN I PREB N E R, e IES
B R, PRGN, SRR PRSI, BT LR LRI 55 75 f (R AR DS M K
T 57 AR, Ak T PR SESE0E, 55 100 /N IR M B AR A Ra e, O ST ) IR A ]
95 AR A A R REENRRE

SCHR P B TR 44 % 55 R 06 45 R LS R U RASRE A e, LR AT REAE TR A S IR E
WGP RRYG, P E AR 2 Hz, N3k 100 ms, [AIEk 400 ms, K 7 78 2RI A A
], ffiAE— YOMBUL R RFFE R MERGHLX (A] s 1SR A 10 Hz AR nak, WRA 2w iR E iE s,
PR T RCRIBEAR T, AHERTHECR A B B IR R, A 253 U KR 22

4, g5ig

(1) Wizl B Sl A . A A5 75 TS 1] 45 o 57 W Be VR HEAT 1 BT, TR (% 5 19
JIEE PR AR FNE 2, KT [ AR S B I U AE 100~400 pe 22 [A] K2 (R & 0D B 920 14
AT LRGSR RV

(2) TR A 57 R BB A sa i, (BN IR BONE R, 357 I b BRSO, BTt
AR 55 75 i A ORVE R, SEALAT A6 AR [R] 3 57 75 i IR AH DR 58 3 T MRS E

(3) RIHIAG AN N 3 L Dy A8 B ST 57 77 R ¥4 2R W% 57 7 i HEFP O R-30 > R-60 > R-45, &
W7 Ji RER AR AN G FEA R, (EIP AR 2 O SRR 52 2 (0 1] 424 o 57 bR 45 R H LS # R0
TR R, R DR A] BEAE TR ™ M #2 I 3% E 6 7 i B 52 RSB AN S T g il 6
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