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Design Approach of Shear Properties-based
Asphalt Pavement Structure of Concrete Bridges

LIU Liping* , HU Xigo', SUN Lijun', CAO Dehong*

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. Zhejiang
Province North of Highway Management Co. Lid. , Hangzhou 313000,
China)

Abstract. Stress states of deck pavements of several types of
concrete bridges under the action of observed load were
analyzed systematically with three-dimensional finite element
method. Critical load positions of different types of bridges
were identified. Then, the design control indexes for paving
structure design, shear strength standards for mixture at deck
pavement layers and flow chart for deck pavement design
were proposed by taking shear properties into consideration,
and design principle or recommendation on deck pavement
structure combination were provided. Seven options for deck
pavement structure or materials combination were proposed
from the prospects of structural design and material design,
and test sections were conducted on four concrete bridges of
Shanghai—Jiading—Huzhou Expressway. Current observation
results show that all options perform well.
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Fig.1 Definite element model of deck pavement
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Fig.2 Schematic diagram for simplified model of
actual bridge {unit: cm)
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Fig.3 Simplified diagram for ground contaeting surface
of tyres with strike pattern 11.00
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Tab.1l Structure and material parameters for pavement
layers

HEESH EE/mm HE&/MPa AR
e 4 1 400 0.35
TaEE 6 1 200 0,35

g ES 36 000 0.18
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Fig.4 Cross section for load position layout of T

beam bridges
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Fig.5 Plan for load position layout of T beam bridges

STERRY, SRR T L BEm B PR
AR L5 o A TS R LI A7 L O AR R BY B
B HABS ALK TR 6] BY B AT HART AN B E
Pk LB X AT » A o Ths AR b i e —
PR SEEY S EVAN AR AN G T R N S 0l
FRAL, W 1/3 B L 07 RPRR A B T He sk Ak 9T £
12 15l /= (R BY 0 7 il o oz

XFFANERAT » BEHR— SR TR 2R B
BT AN AL 2B A RSMUAOE 2
AR b, S BITERS . 1/3 B 1/4 BRI
S8 R Al b 7 A B Az, WL 6.

X E AL B A R s TR TG bac
N d B R A7 AR AR AR/ » FLRE 77 08 B L
FRAAF G s 8RO TRFRAR L B m R 2
TPRFRSE R » HLRL Ay LR AR A R BY B B
At 77 0 2K » T J2 ) BY K7 3 A R, o i 7 Ky
RS AR » BEE TR AR AL B phy A TG S B R [ R AL
% IR B Ry W A R R T B R ALAR. X
BT /AN RGTRR BB 2 5 B A AR
FE BB T PR P AL/ SRR R A N AT RS WA
RS . N Ok il B B A AU L

XUREHE 25, ST PU0y b BERY VB LRI T R R e 91
e %
| E— =Tl

| I | e )
' oA 1 AME
5 | WL |l s | R |
ol Sl I (AN
LPI Frr AR |
el g4 D | e |
o s e
= frize | I
| i M d |

e L n L
a BEB AR b ghETR A B

Bé MERFENHEEEE
Fig.6 Plan for load position layout of small box

girder bridges
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Fig.7 Longitudinal load position layout of
box girder bridges
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Fig.8 Schematic diagram for transverse worst
load position of box girder bridges
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Tab.2 Shear strength standard for asphalt mixture on
deck pavement layers (60 C)
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Fig.9 Flow chart for deck pavement design
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Tab.3 Options for deck pavement layer on test sections
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Tab.4 Shear strength test result of mixture on upper pavement layer of Luzutang Bridge

BaH ZEREA BUZEE eI o
] /% HiBY3R A/ MPa /% SR/ MPa s
AC—13C(0. 30X BBk -
Z145 +SBS BT E 4,08 1,39 4,20 1,02 21.17(Dr=10 mm)
AC-13CCes e + =
75V SBS peHE T ) 4,02 1,60 4,20 1,34 221, 00(Dr=15 mm)
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Tab.5 Shear strength variability of mixture on upper pavement layer of Luxutang Bridge %
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