DOI:10.16749/j.cnki jecjtu.2014.03.012

553155 3 R A E K ¥ E R Vol. 31 No.3
20144E6 A Journal of East China Jiaotong University Jun.,2014

X E S :1005-0523(2014)03-0018-05

2SR RN R e e A Vb )

AR IR, FHL

CLIRIGE K50 % 5 A0 T AR A E A S0, B 201804 2. AR R A FRA )L IIAR TFRE 250000
3R EEEEATHOARA RAE] L IR FFR 250000)

WE RBYIXTEE AT SRR, E LY T AR DR SN = YA FROBER, ST F 48 E 70k g T F47,
DI E AR BB E SR BN AR TR A6, &R R 08 % 5ol F RARIRAL S Yk S K AR R B
PERERPEHELERET BEELERE BB HHETERE S ERERYR T L5 R EMEE, TRV B
TR A A R E W TR

KPR AR AR YR T B AR R A AR R R AR K R A

B U416.217 SCERARAERSD : A

AR S A B, ST S S T TEATR T e 2 R KA BRSO T B . HfERS JEATR R 0 75 B e 4 1y I
BT LR — P8 ™ A B2 th TR IR A RH T BT o B A 2 M7 A i BB R Bl , el 2 th 0
H AT Z S IREE L A2 RS T A T AR RS T LE — BB P B E A, R B
B T BIAEAEFIIA T BT 15 A AN JE 2 B0 11 25 0 s R T B B AL SR T LA R P A RORIE RS
AL R b IR TAERS -5 4 e T B R BUB XA R, H 22 R A — 3

1 YT EEHERES T

11 FEWEBIERAR

FEYBTE b, 2 25 W T8 B VE FH o0 B Ak i) 0 W Kl K- 7 p Bl KT f o B AR IRIAA
i) £ oo B ) 00067 RO EBUELASE /N, RTIA R e 1) ) W3 YR A E ) 6™ 0 A1 K07 p 5 F 22404 7 3 fH
J1o RIS 728 E B AEA TR A T R 453 BRI AR TR BhRH T Fr s KB FL R BERR DT FL 5 RR
T3 F N p A AT 422X CO TR R IRI KT T 2R 2 03 2 2530 ) iy 7 a2 R 8 0 00 S D3 43 T & 0, a4t

()38,
p=Wu+Giy+ 72K1Af; +éma’ (1)
2
f:(lzvﬁ—ih)(; (2)

A W MR B T R i IS, %5 K 23 SBH T 280G A R KGR, m? 50 A4 km-h™'s SRS
TR R R > s m IR R & kg a MIREINHEE ,m-s G WA E S, N;o A  km-h'; R
R T2 AR my i ST R, %

ks BHA: 2014-04-05
eI ABSCHE(1985—) , B Lo 28 5 O [m) R B TR S5 A0 40 15 08 B Sk R o

hE4NM  https://www.cnki.net



55 330 ARSCH: , S5 SIS T 1 0 77 R 2 A B 10 1 M 19

12 #BEEAAKX
T B0 1 AEAE 2500 52 B HUE B4R L, A
T 58 il A A5 i A AR 38 R — 350, DA BRI XL

FEBh B B, o TR R AN TR] i 28 1 T Y vk fo
6] 3 IR K-y A 1] K A ] A 1 s o
BT o 0, o 5 R A O 4 - 2\
VR BRI AP T3 KT 5200, fo po 53591 S 3 °
D it o 2 9 TR A 1) ) R ] KSF- 9 ) K v
Jyo FHR oo fi 20 12F3 K 18I0 0,00 1T A (3) (4) P S,
T E1 RBIBERNTEE
., . B Fig.1 Schematic diagram of wheel load
W =|Beos g+ Heing+ (Beiny ~Heoshllg (3)
b2 127R B
v’(B sinE + H cos
W,= gcosB+HSinB+ ( 1227R P % (4)

KA H 00 = B m B B, myo M ZET km-h™' s R SE A2, m.

TR DA 0 F o5/ 0N, e A AT A Stk iy 3 B2 BEL g 2 SBEL g CIBPEBEL 34 43 e T I A 4 21
b WA KAE T pr,pa TR (5) (6) 15
KAV

_ 1 .
p]—W]/.L+2(GLW+21.15 +6ma’) (5)
— l = I<A1)2 2
pO—WOM+2(GLW+ 115 +dma’) (6)

K G AR, kN,
2 ARTEBE
2.1 TarEiEEy

IR SRk D R e iR - TR B4R ok TR A RS, ELAE 38 B T 1L fh i ) B TR AR 0 31
DI, 43590 Ry P 00 209% 5 J3E90 Rl A9 0 25 DX P ] 609% 5 J88 0 BT %) rhvos DX o RS 3 k1 RS R g ] el =X
(1~(9)itEAF3].

¢, =190.23 +0.438p, +0.864P, (7)
¢, = 185.205 +0.046p, + 10.789P, (8)
. 5P, o

~ AW(O41.1+ 1.406p, + 24.17P,) ?

2 g R UL DOE R R [0] W T, kPaj g, i 2 X SF-35 10 ] F N 77, kPas p ok e iR N AT, kPas PR/ E T
IR 048, kN 3 L FOR M A AT K JE B —2F , myw ORI 50 B —2F , TR I A 18 58 B —2F ,m.,

AR e R A e BE A TR R B AR v G LA T AR, BT IN-150 RS2, TR LR iR ve
4926.3 em, AU HLOENE K 34.6 em, S8R YT K 700 kPa, FTHELEAV S [ AMII 448, FURI G550 %
AN B 2 0 7 S A B LR 1

hE4NM  https://www.cnki.net



20 BRI R R R 20144F

®1 EHRHESHRME

Tab.1 Parameters of vehicle and axle load
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Tab.2 Parameters of pavement structure
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Fig.2 Relationship between horizontal shear stress
and the vehicle’s speed and loading rate

70 80 90 100 110

0
ot
4t
g r §
< -6 Vit 2 RS ecm
i Vit 29 cm
X -3¢ DiE)ZE10 em
! Wit R em
A WitH 2R 12 em
-12*

t/kPa
4 KEFNAETSHEREENXR

Fig.4 Relationship between horizontal shear stress
and thickness of asphalt layer
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Fig.3 Relationship between horizontal shear stress
and curve radius, longitudinal slope degree
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Fig.5 Relationship between horizontal shear stress
and modulus of asphalt layer
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Shear Stress Analysis of Bridge Deck Asphalt Pavement for
Longitudinal Slope Curve

Qi Wenyang', Kong Chenguang®, Yu Zengyi’

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University,
Shanghai 201804, China; 2.Shandong Hi-speed Company Limited, Jinan 250000, China;
3.Shandong Huajian Bridge Technology Co.,LTD., Jinan 250000, China)

Abstract: Based on the properties of vehicle loads on longitudinal slope and curved sections, this paper establish-
es the 3D finite element model for the bridge deck pavement, analyzing effects of the vehicle loads, running speed,
the radius of curved sections, longitudinal slope degree, the thickness and modulus of asphalt layer on horizontal
shear stress. Results show that in order to avoid the appearance of the minimum radius and the maximum longitudi-
nal slope degree at the same time, it is advisable to increase modulus of upper asphalt layer and the total thickness
of asphalt layer, decrease sub—layer modulus, and limit the vehicle speed and load at the curved sections so that
translation diseases of asphalt layer can be reduced.

Key words: road engineering; curved sections; bridge deck pavement; asphalt layer; translation diseases; finite ele-

ment method; horizontal shear stress
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