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Simplified Design Method of Asphalt Pavement for Ramp Steel Bridge

ZHAO Fengjun, LI Yuzhi
(School of Communications and Transportation Engineering, Changsha University of Science & Technologys
Changsha Hunan 410004, China)

Abstract: Based on the model of continuous laminated beam, the max flexure tensile strain in the top of pavement
and the max imum shear stress on the interface between steel deck and asphalt pavement was detemined as the
design controlling indexes. Taken the structure parameters of a real ranp steel bridge as the calculation parameters,
the horizontal force in pavement surfacing caused by steep longitudimal gradient and super elevation transverse
gradient and its effect on stress and strain in interior structure were computed by FEM. Based on the results of
computation, the method to modify computation result of basic model and the computation of corective coefficient
were presented. As a result, the simplified design method of asphalt pavement for ramp steel bridges was
presented. At last, the computation method was used in practical engineering. The practice shows that the method
based on model of continuous laminated beam and corrective wefficient for longitudinal and transverse gradients is
practicable.
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Fig 2 Computation result of stress/ strain in
asphalt pavement on steel bridge deck
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Fig 9 Computation result of stress/ strain in asphalt
pavement on practical steel bridge deck

References;

[1]
(D . : . 2003

ZHAO Fengjun The Study on Chamacters of Bearing and Fa-
tigue of Asphalt Pavement on Orthotropic Steel Bridge Deck
[D] . Changsha: Changsha Univesity of Science &Technolo-

gy, 2003
[2 ) ,

[ . ., 2008, 6 (4,

51— 56

CHEN Kai ZHANG Ningg HUANG Wei. Countemmeasures for
Relieving Traffic Congestion on Urban Elevated Fxpressway [ J]
Journal of Transportation Engineering and Information 2008 6

@. 51—56

[ 3] . ,

[n . , 2009 21 (4): 1206—

1209.
JI Chunbao, JIANG Min, CHAI Gan Coordinated Ramp Me-
tering and Simulation Study on Freeway Network [ J] . Joumal
of System Simulation 2009, 21 (4). 1206— 1209.

[ 4 , . ,

(1. » 2009 26

[ 6]

(19

(1

[ 12

4. 22—28
HAO Zengheng, 7ZHANG Xiaoning SHENG Xingyue, et al
Application of Modified Asphalt with High Elasticity in Steel
Deck Pavement [ J] . Journal of Highway and Transportation
Research and Development, 2009, 26 (4). 22—28
[ . 2009
6 (1) 11— 14
CAO Haibo, QIAN Zhendong, LI Zhi Application of Epoxy
Asphalt Concrete in Pavement of Long-span Suspension Bridge
Steel Deck [ J] . Modern Transportation Technology, 2009, 6
(D: 11— 14
[y » 2005 38 (D: 51—59.
HUANG Wei, 11U Zhenqing Research on the Theory and
Method of Long-span Steel Bridges Deck Surfacing Design [ J] .
China Civil Engineering Joumal 2005 38 (D). 51—59
[ D]
: , 2004
IU Zhenging. Research on Key Technology of Long-span Steel
Bridges Deck Surfacing Design[ D) . Nanjing: Southeast Uni-
vemsity, 2004

(R . 2009 26 (D: 1—5
XU Xungian Super Excellent Ant Colony Optimization Strategy
for Long-span Steel Bridges Deck Pavement Design[ J] . Jour-
nal of Highway and Transportation Research and Development
2002 26 (D: 1—5

[y , 2009 26 (5). 110—
115
YANG Jun, CONG Ling 7ZHU Haoran, et al Analysis on Rut-
ting Potential of Asphalt Pavement on the Steel Deck by Finite El-
ement Method [ J] . Engineering Mechanics 2008, 26 (5).
110— 115
[y , 2006 39 (100: 74—79.
ZHAO Fengjun, YI Weijian. LI Yuzhi A New Method for
Bridge Asphalt Pavement Design [ J]
Joumal, 2006, 39 (10). 74— 79.

. China Civil Engineering

1) ’

[h. , 2007, 40(6). 100— 104
7ZHAO Fengpn, LI Yuzhi, YI Weijian A Simplified Model for
Interlaminar Stress Analysis of Bridse Asphalt Pavement []] .
China Civil Engineering Joumal 2007, 40 (6). 100— 104

(- . 2001 18
(6): 43— 46 ( 55 )



12 , : CFRP

55

[6]

References:

[ 1]

[n . » 2002 3
an. 51—353
ZHAO Qilin, WANG Jingquan Analysis of the “ Revese-arch
Prestressed Technique” and the Improved Bearing Capacity for
Steel Stwcture Strengthened by Carbon- fiber [ J] . Steel
Structure, 2002 3 (17). 51—53

, . CFRP
[y , 2007 (10): 4—7

DENG Junn HUANG Peigan The Load-canying Capacity of Steel
Beam Strengthened by Prestressed CFRP Plates and Presiressing
Loss of CFRP Plates [J] . Railway Engneering 2007 (10):
47 [ 10
TRIANTAFILIOU T G DESKOVIC N. Innovative Prestressing
with FRP Sheets Mechanics of Short-term Behavior [ J]
Journal of Engineering Mechanics, 1991, 117 (7). 1653—
1672
BASSETTI A. Application of Prestressed CFRP on Reinforce-
ment of Fatigue Damage Steel Bridge [ D] . lausanne: Swiss
Federal Institute of Technology, EPFL, 200L
BASSEITI A, TIECHTI P, NUSSBAUMER A Fatigue Resis-

[ 8]

[11]

[ 12

tance and Repairs of Bridge Riveted Members [ J] . Fatigue
Design and Reliability, 1999 (23). 207—218

COLOMBI P, BASSETTI A, NUSSBAUMER A. Analysis of
Cracked Steel Members Reinforced by Pre - stress Composite
Patch [ J] . Faigue Fracture of Engineenng M aterials Struc-
tures, 2003 26: 59— 66

COLOMBI P Plasticity Induced Fatigue Crack Growth Retarda-
tion Model for Steel Elements Reinforced by Composite Patch
[J] . Theoretical and Applied Fracture Mechanics 2005
43, 63— 67

COLOMBI P, BASSETTI A, NUSSBAUMERB A. Delamina-
tion Effects on Cracked Steel Members Reinforced by Pre-
stressed Composite Patch [ J] . Theoretical and Applied Frac-
ture Mechanics, 2003, 39 (1): 61— 7L

SURESH S Fatigue of Materials [ M] . London; Cambridge
University Press, 1991

EIBER W. Fatigue Crack Closure under Cyclic Tension [ ]|
Engineering Fracture Mechanics 1970 (2). 37—45.
SCHI)VE ] Fatigue of Structures and Materials in the 20th
Century and the State of the Art [ J] . International Joumal of
Fatigue, 2003, 25 (8): 679— 702

TOSTEN B HANSEN C 'S, SCHMIDT J W, Strengthening of
Old Metallic Structures in Fatigue with Prestressed and Non-
prestressed CFRP Laminates [ J| . Construction and Building
Material 2009 23 (4. 1— 13

[ 13

49 ) [ 14
QIAN Zhendong, HUANG Wei, MAO Quan et al Mechan-
ical Analysis of Nanjing Second Yangize River Bridge Deck
Pavement [ J] . Joumal of Highway and Transportation Re-
search and Developmens 2001, 18 (6). 43— 46

. JIG B01-2003 [13

(g . : , 2003
P. R China Minigty of Communications JTG B01-2003 Techni-
cal Standard of Highway Engneering[§ . Beijing: China Com-

muni cations Press 2003

[D] . : , 2005

TAN Wanzhong Study on Plane Deformation in Curved Girder
Bridge and Postioning of Its Bearing System [ D] . Beijing:
China Academy of Railvay Sciences 2005.

[ D]
: , 2008

LI Xuelian The Study on Characters of Bearing and Fatigue of
the Asphalt Pavement on Orthotopic Steel Bridge Deck [ )

Changsha:  Changsha Univesity of Science & Technology,
2008



