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Abstract .
temperature of permanent deformation was introduced to the

Dynamic modulus corresponding to effective

calculation of the maximum shear stress and strain in the
pavement. The shear deformation prediction model was
developed by using the data of wheel rutting test and circular
track test. The model was calibrated and verified by the field
The results indicate that the
average maximum shear stress of three points at the same

investigation data as well.

depth reflects the change of maximum shear stress in depth
better. The shear deformation prediction model has the
reasonable form, relatively reliable fitting and prediction
results, involving maximum shear stress to shear strength
ratio, temperature, loading speed and number.

Key words: asphalt pavement; shear deformation; prediction
model
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Fig.1 Pavement structures used in circular track test
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Tab.1 Pavement structure parameters used for finite
element model verification
JBEE /cm
shRbR Wb
= & g— Bz W=

MR E R 1991 4 4 4 0.35
ok RIS 1425 6 8 8 0.35
HRRIEER 978 8 15 20 0. 35
KERERA 3188 38 — — 0. 20
KRBT 2617 — 20 — 0. 20
FFHEA 350 — — 35 0. 40
FF TR 250 — 18 — 0. 40
KA KDBRE 1591 17 — — 0. 40
T3 40 — — — 0. 40

HE 3P &R AL KRBT S 1 cmBL—
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Fig.3 Calculation point of maximum shear stress
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Fig.4 Result comparison by two different

calculation methods
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Tab.2 Pavement structure parameters used for shear

stress calculation

GHENH  BE/m T,/TC E*/MPa kM
B AC-13C 4  BL7~44.5 941~1413  0.35
3 AC-20C 6  42.1~30.1 647~1963  0.35

%31 AC-25F 8 27.7~20.0 1897~5128 0.35

KBREBRA 38 — 11 000 0. 20
KIAKRSEELE 17 — 200 0. 40
THE — — 40 0. 40
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Fig.5 Results of dynamic shear rheology test
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H15,7,9 =ALR IEIE, 1E R IR BE M B KBy B )
AAPTEE R, HOR, 4~6 om YR EE T B8 P9 B9 B AF
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Fig.6 Maximum shear stress and strain of typical structure
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IWAR. eI 48 3R A T2 R 4 51K 0. 56,
0. 72#1 1. 10 MPa, &35 ER T KR E FH mE R4
BUN, LK 8~10 em’® , BY B 3 0 A AiE 18 22, BRI
&R B KB B A X B BUE i, HBUXR TR
W ARAE. Bt FRIT AT R, RO BB KRBT b
AN ERBERGAHRES X, SHHRHERE XK.
KR AC-13 B R AR FI A 4,5,6 cm Y

BROARRAE, 36T 20,40 A1 60 CHREE T4 BU5E10
SARFETR N 0. 56,0, 72 1 1. 10 MPa A48 2. 124K}
EAKRHSHESHANE 3.
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Tab.3 Basic properties of AC-13 mixture

BH >4. 75 mm WEHFHRE o O/ & 60 CHI®
HEREY 48/% % % % BE/MPa

AC-13  ZXRE 43 40 13.97L.2 1063
0 A7 BB B,
HHERESHERT NEREE SIUAR ML

R =1 BB, Power law BB A 5 RIE I H IR

A RBTUIAETE B A SRR B A AR AL AL AR T, S
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BEE 10 s BR—AMmERk - EEE , #l s 5
5% 30~60 min MEIKXE N 5HKABTEHIE P, BIXF
BEHERR, BIE Power law BHI 1 H [E] 15 R EL
lg Py =Iga+blg N

KPR a F1o, DL 1000 M R2ZE RN EHRAR
IR TR BT 5 bR B B AR TE By B I B, AT A5
BB HRROAL T BT A TEHE.

IR RH B R B A N 5 R R R A
Xof E » 1B R 7K A AR T S5 280U B e b X R IR BE AN [R)
AR, 2 BBY N 555 58 BE 7 iR BE B #—— X
Niad FEB  FTERE AR, b T 85 S v+ A
EEiE, ZRGIARESH T, EABIESE #8
PLBYSREE G —HX 60 CF MR BT AR E SCM{E , 49
PIETRBOAR B UL AL TR D.

Py = > aThNHE) @

KA : Py ABUIKAEIL &, mm;n RHHETZHE
Ty ATZE « REE, Csv AI)Z < IR T) , MPa; 7o AT
2 i FIPTBYsE aWa;aaAaﬁanb%%Elﬂﬂ/’%ﬁ.

R 27 ML 3E 81 4 AC-13 SRl
MBI R G BHE UEaRBAKXNWF o=
107%%90 3=1,149 6,y=0. 250 2,1=3. 901 3. ik
FRER*=0. 925 8, B LRWMAE 7 Fim.

RO RS R MBAR TR, YR 5D

REZIHEN ST HERE LT TIH BREE N E
BT 5 8 IR BE 15 1E S B 1) A A AT AL B iz
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/
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SEE/ mm
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Fig.7 Fitting results of wheel rutting test data
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T, = 0. 002 82* — 0, 487z + 60 )

BEH R SISE RO BE, RAF
FRTCAE RT3 =Fh G54 (B R BY B 7 » SF 45 IR AR 2
T H 9 2 3 P39 B BUE 7 18 2 &S R BY B 2
PriE.

F4 HEMEMBHREETDEESE

Tab.4 Pavement structures parameters of circular track test

SRR AR f/[}/ JBJE/em — 60°CHLBY3R I /MPa
a WA HMB  HEWC 2 A 14 B #imC
ekt SMAL3 736~798 4 5 4 0.35 1.152 1. 256 1. 261
Bk SUP20 531~740 8 16 8 0.35 0. 881 0.912 0. 943
SUP25 314~412 8 16 15 0.35 0. 812 0.797 0.732
LSM25 227~322 20 — — 0.35 0. 640 — —
KERERA 11 000 20 — 36 0.20 — — —
FFHEA 350 — 22 — 0. 40 — — —
+H 40 — — — 0. 40 — — —

MEBE =W MBREMEEENRXRE
B, =FhEEH BHEFRE N fAAZE R P 1
RAREARFFE Power law BRISTEIEE , 7358
ghith A
log P;=—0.729 1+0. 344 9log N, R?=0. 983 5
4t B
log Ps=—0. 414 5--0. 283 4log N, R?=0. 974 4
gith C
log P;=—0. 892 9+0. 370 5log N, R?=0.971 8
I, ¥ =Fh 854 T B 2 B K A R TE 3B R
HEYIARAZETE.

FIAAERENE N SSHITHTRENBEE R
INERR BB E (D, 1] «=107%9, 5=
0.398 8,y=0.187 7,A=4. 027 4, HHERB R* =
0. 961 4, B4 5 A Sa.

HESHERN BB RS S LR #EE, /E
% BB ARE AR, & 41 BHE B SC AT (6 5 TG (B
HXt LI 8b, AHE R R? =0. 823 7. & 8b H15&
W28 T8 35 K BUAL (B /N 8 E B SUP25 A1
LSM25 THEES & ZE A, & R R ™
Az B 9.0 2= 7 DR B T R El R P T BRI,
BT RS EEEEEYCRAE, N ZET B RS
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0.445 7,A=4.222 9,p=0. 205 3,9=2.135 9. H%
RER =0.977 5, A B G5 RN E 9a. [ 9b K72

6>
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MR BER R BN R AR, H ik, XK (6) ftrE i
BAEE A Rl — & EARK, UER T REHEBRE FE
FHREAERARBNZE R A MIRZE. [, 5IA
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THE MR , R BOAPRHERN B R R R @
Xt 28 MRS RTIH S R R BIA S5
RSB BIILDY 58 BE . ARYEWCEE B B SR BHE , LK

(OFGR BB IS HANE 5, FEdF R
A2 5 3 R BUE sk 3R18 & W2 BT N 4 M e
S A BRI 6.

x5 GSBEBEEEHSE
Tab.5 Structure parameters of GS highway

EERRARR JEE/cm Ty/C E* /MPa 60°CHLBYSE B/ MPa EL/N
B SMAL3 4 51.7~44.5 1074~1 624 0.713~1.028 0.35
B AC-13C 4 42.1~34.9 1 649~2 798 0. 858~1. 242 0.35
FiF AC-20C 6 32.5~20.6 1 442~6 338 0. 658~0. 950 0.35
38 AC-25F 6 20.0 5128 0.651~1,031 0.35
KEREBRA 36+20 — 11 000 — 0. 20

43 - — 40 — 0. 40
* 6 ZHBPEHE
Tab.6 Field investigation data
W EilaaR FREE/mm FE/(km-h D W= Rk FREE/mm EFE/(Gmeh ™D
S1 44 894 840 8.5 44,8 S8 29 929 892 8.8 59.1
S2 44 894 840 25.0 40,2 S9 13 178 027 4.5 71.4
S3 44 894 840 6.8 54,8 S10 13 178 027 6.0 80.7
4 44 894 840 11.7 30.3 S11 21 963 386 8.9 60.1
S5 44 894 840 10.7 75.6 S12 21 963 386 8.0 77.6
S6 44 894 840 8.2 57.2 S13 21 963 386 10.1 45.3
S7 29 929 892 6.6 53.2 S14 21 963 386 11.8 46.7
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Fig.10 Calibration and prediction results of rutting

prediction model
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