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Abstract: As indoor rutting test can’t accurately evaluate the anti-deformation performance of
thick type pavement structure under the condition of actual temperature, the finite element model
is established, and synthetically anti-rutting performance of pavement is studied under different
temperature gradients. The temperature gradient and dynamic modulus was introduced to the rut
forecast model to analyze how the temperature gradient, load level and grinding speed influenced
rut simulation results. The model forecast factors, were determined rut depth has been forecasted
under single temperature gradient, and the rutting prediction method under multiple temperature

gradients was put forward. The results show that the temperature is the direct environmental
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factor of rutting, which can be embodied in dynamic modulus of materials in the modeling.

Grinding speed level can be equivalent to times of load and the load level can be equivalent to an

impact factor. The error between rutting prediction numerical results and experimental value is

less than 0. 5 mm under single temperature gradient, while the model parameters are modified

under multiple temperature gradients according to the actual road conditions when a rut forecast

is required, which can improve the rutting forecast precision. 2 tabs, 5 figs, 11 refs.
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Fig. 1 Rutting curve of total thickness rutting test
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Tab. 1 Prony series and WLF equation parameters of three mixtures
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Fig. 2 Comparison of total thickness rut at

different temperature gradients
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Fig. 3 Comparison of total thickness rut at different load levels

3r

53
T

ZE K B /mm

—
T

0 21 42 63
B 3R 3/(IK » min™")

B4 R 4R R RO
Fig. 4 Comparison of total thickness rut at different load speeds
JE AR A T 5 ) A ROTR B R FE o 5 e 3 T M
RH 1 J5 T AR TR A Rk ) R AR S A e B AE TR 5
IR G R IE A, o IR PR BN W5 8% T 0 TR
ARZ Y A = e S el o SN T = o M AN W 17
TR A RS i IS SO T A2 00 3 Jor D B 2 2
B AR B HAR RN R 22— A R RE R AR K
S TR AL N L AR B AE MR S BB S

(2) fif 8 7K SF- X 25 4008 B2 09 52 me) Ul B B R
20 C~60 C. B 42 X /min), ME 3 0] F i, faf
BT B TR0 R R L LA 80 4R O™ AR Y B AR
PRUZR A PR HORE 5 o7 2R G VR T 5 (8] 426 52 1) 4
I L

(3) B 3 7K ~F- X 4= 3008 S 0 52 me) Ul B
20 C~60 C.fif#k 0.7 MPa), ME 4 AT F i, —
FEAE BT B /KO- 8 5, A0 480 5 I 1o 4 FH Bk )
R S T IOE ) 2 R R )N o T 2 1 2 O AR
A ZEROER B B AIE T 4 TR S R I e AT Bk 2 1
AE B TR KRG . T3 A [) B 8 7K 7 W] 55 3%
SRy A A T UK DR T s i 3 7K P[] i 284
UBUAZ, Ry — A 52 A 5

3.1 B—REMEERTMG

TE 20 C~60 CIlBERRBE T X b 3 B% 1 4514
#47 0.5.0.7.1.0.1. 3 MPa fif 7K T A BT
BEADL s 5 2 0K 3 B ) 6 1, B L h TR RO A
A T T RO B AL A

510 BEBU R/ PR A 4 IR B N AR
oy TiUAk AR IR R RS R IR A R B R EAE A
A R T s S#EE (D5 AR |
TR X RO 2 2 B Ok O 0k ek Eion]
Fos N

L= > Ixp;i = >, F{(P.N.E/ (T)) (D

A RD O 48R B2 Teo 0 RD WY 3158 2 80
EX(TO RS i RS SRR REG T, Mz UGRR
JEE o 25 SR AR E 1 A TR MR B 1 9 TR 2 5 17 ) 8 T
TR

X — AR R B A — AU T X%
JZ& T Y RE 25 ) 2R BN AL B LA 8y 2 AR
TR 25 T Z P00 2 AR A 2 UK A
JE T e SR A A5 21 LT B 2Ry Rk O 7

n n [
L= 2 1w = 25 25 F(P.NLE/(T;) ()

X L B M ROTR BE A SR 22 2 Al Y A
TE T MR S A 4 RSl 2 b JBE e A HE AT 20 )2 T 4% 5
A 2GR L T W A 2 25 S Bk i 1 4 S5 7
i LI 45 R B g . PAAS SCEE M O Bl A2 20 C ~
60 CILEERRIZ T 45 1 J2 AU B O | R iy
{EH. 2 2 /PRI 55 C .45 CHI30 C,

55 2 0 B A BRI AL S K L AT O
P Ay RN A . R AR 3 AR AR Eh S
i I A5 AU G A pR BRI op R L S =
D 6 4T A I R A X [ — I 2 TR
5 Bl AR (EDX IO AR G P 23 #r

oK FH A pR RO Y 93 2 b S0 A el U 20 A
13 20 25 752 0 280 15 245 2 R A0 B pAL AR

T2 SMA-13

Iip) =2. 477X 107 N9 po-%T

Ef (T,)*%, R*=0.997 3 (3)
i JE AC-20
Tnp, =1. 039X 1015 N~ 1099 po-o79

E; (T, R*=0.993 2 4
T JE ATB-30



12 k& XRFFROGAMFR)

Trps =1.468X 10 1P N~ 1091 po-osi o
E; (T, R*=0.988 9 (5)
W 45 J2 A8 T R ORI B A 3 4 JRE X 4 T A A
R, M EEBLEE N 20 'C~60 C . fif# K 0.7 MPa,
BT S 42 YK/ min B K WA (A 5000 25 5L g
Bl S iR, ol LA B A E S K56 (3R /D T
0.5 mm, W25 RA —ESH X, T WA
SR ST AR AT BRI A T 4 B BT A A (E
500 25 B 2 (R AE AR — R 22 B A TG R AR B30
AR SR AT A5 B — B O BN RG B ilE— 4
PR . T EEULHA Y S, — IR R R I WA R
DA At AR 2 00 B 6 B 1 2R A8 TR L T T4
2N TR R I AR BB Oy ik
2.8
2.4+
2.0r
1.6

1.2F

ZE B4R B /mm

0.8

0.4

0 1200 2400 3600
R [ B [80/s

5 20 C~60 Cifi BB BT L q Bl (A 5 il 50 (L 4
Fig.5 Comparison of test and simulation results of total

thickness rut at 20 C~60 C temperature gradient
3.2 EVNEEMETERMMGETE

R B — i B B A B A O 0k L R A S bR
BT T AR 08 22 A AR T B JEE AT 2 B Al
PO FLR 6 T 5 4 B e T TR RE

(L) 3 BRIt B2 B B2 48 b 2l A 0 Oy i i Al
PR 0] 2 i BT A R iR Y

KT ZE5 K o3y @ J2 BB OB R 5 A
AR 0 ik B o6 2 A k1l B 6 T2 S AL
PUAR A TR o FH — 2 07 o oA Ak A [ I 2 B 32 R0 ey 2K
ZRAF TR B BB WU O R AL RN N TESE 5 R B
JEKFR A

IRI)j: EIRI):' = Z F,(P,N,E" (T,)) (6)

(3 5% 10 5 I 1] 45 FA) R AT AN [ 3 B2 Ao T2 KO- LA
[F] 77 280 7K P 1y 4 )5 5 B [ I ) 45 R TR R
PEAT AN L 2R 1 Bl A5 A i DL 5
3t Sy M X BRBCHE AT AR S A ] U5 A B A
ARSI

(4) 55 G S92 B % THT 2 R0 A5 o) T Ak A 7R 4 A7 3

2015 4
i K BB
4 & iF

(L) ZE AR TUAY S A REL B 30 DA 280 X Bl 5 i
P SR A DR 4 sl 2 e O e i R A
JEE BRI 5 L2l 2545 A A I 3 5 4 OR8] 4
— AR SR U S A T A R il e e e A AU B
B 1] 9 A5 BB ] 7 AR B, AT A2 4 R LT Y
Z A TR, 7 B PR B B — S T A5 4 B THT Y
HERYE A

(2O AR ASEARLTH S 45 24 ] R 28R/ B A TR
U B 2 BRI B S K T A A B A A 2 A
FHOCE AN [R] » it JEE 0 38 3 A A4 45 A AR o 45 42 I
CAKE Vo4

(3) 55 S B I 1T 42 A AR RO PR AR LE - %8 9 4 il
[ENC2 R SR N S R 7R S N S NN =2 U B N =3 ]
RO S A N S B B TR AR ] Y
W& NS A IR I S — 1 B SR R BE b
JEE T S A AR T 5 S B A ] R OGO &R O
17 R BUE IE B AU 15 5 100 254 B

COZR ST A0 77 10 Rl 28 B 8 S0 A R
X T AR RO UL T AR ST A A5 AT AL S A L O
RSO 7 RO T A BEAT T e L R B U
wEHTEA A —EEE N T e
R S br R e T — P R AR RIR G
R ENSEER SR RPOR - BICH Y N i v iy A S L)
=N RO A O TE A AT

S & Lk

References:

[1] &% Wil SUHERGREMAEERIML Jbat: AR
A3 H AL, 1998.

SHEN Jin-an. Asphalt and asphalt mixture road per-
formance[ M ]. Beijing: China Communications Press,
1998. (in Chinese)

(2] B ZE.4& \.7 %5 ETEHEWREITHREND
IR L] R R R B AR
2007,37(2) :350-354.

YANG Jun, CUI Juan, WAN Jun, et al. Strategy of
improving rutting resistance based on contribution
rate of different layers[ J]. Journal of Southeast Uni-
versity; Natural Science Edition, 2007, 37 (2): 350-

354. (in Chinese)
(31 Rsmlh. A0 T7  RIEHE S R0 I 8% 25 4
(F#% 20 7O



