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2 SCIS

Fig.1 Shear test principle schematic diagram Fig.2 Indoor SCIS device

100 kN 0.7 MPa,
0.7 MPa , UTM25 , 1 mm/min
s UT™M , ,
2
3 M N N
o ( A=9 025 mm?),
30 C 60 “C,
® b b b 3 o @
) ) ) 068i005 L'm'z,
4 N6 AC-13 , 1 , 2 o
) ( 5 ), 120°C ,
, s “ + + ”
b 6 o
1 AC-13
Tab.l1 AC-13 mineral aggregate grading range and design grading curve

/mm 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

100.0 100 93.7 61.2 43.5 33.1 22.5 16.2 10.4 53

100 100 100 75 58 44 32 23 16 8

100 100 90 45 30 20 13 9 6 4

2 AC-13 (6.5% )
Tab.2 The AC-13 optimum proportion (6.5%)

/ / / / /

% (g/cm?) (g/em?) VV/% VMA/% VFA/% kN mm

6.5 2.533 2.655 4.6 14.71 68.9 16.42 35.1
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Fig.5 Rutting plate Fig.6 Composite specimen of steel deck plate pavement
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Fig.7 Shear stress and displacement curve under 30°C Fig.8 Shear stress and displacement curve under 60°C
7 ,30 C 1.09 MPa, 0.4 MPa,
2.7 mm, 8 , 60 %C 0.63 MPa,
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0.29 MPa, 2.3 mm, 30C  60°C , ,
b b o K b AT b
AS, (2) 0 (2)
C.V (Coefficient of Variation), 3 o
K=A1/AS (2)
3
Tab.3 Interlayer shear stress analysis under different temperatures
/C A7/MPa K/(MPa/mm) CVI% 7/MPa CVI%
1 1.10 043 0.42
30 2 1.09 0.40 34 0.39 35
3 1.10 0.39 0.39
1 0.63 0.26 0.31
60 2 0.63 0.28 2.1 0.30 5.8
3 0.66 0.27 0.27
3 , , 30 C 60 °C
42%, 34%, 27% , ,
4
ADINA 172 9 s
57 4 , L «=0.034,5=0.002 9,
0.01%, 5 , 50 mm, 170 s
4
Tab.4 Geometrical and physical parameters of the bascule bridge
/mm 10 0.3
/mm 3750 /MPa 210 000
/mm 10 /mm 30
/mm 8 /kg-m™ 2 500
/mm 300 /kg-m™ 8 700
/mm 170 0.25
/mm 600 /m 0.308
/mm 280 /m 0.25
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Tab.5 Variable speed plan of bascule bridge within
170 s
/s /(°-s72)
0~15 0.036 558
15~155 0
155~170 -0.036 558
500 MPa
; 11 o
10 11 .
D,
) 12 o

10 () ()
Fig.10 Stress nephogram at uniform speed (left) and
variable speed (right)
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1) b

9 12
Fig.9 1/2 bridge model
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Fig.11 Interlayer shear stress of pavement bond under
different modulus
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Fig.12 Interlayer danger coefficient in two states
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Study on Mechanical Properties of Bascule Bridge Deck Pavement

Meng Lingguo', Yu Changquan?, Yin Long’,Zhu Zhengyan'

(1. Jiangsu Sundai Road & Bridge Co.,Ltd.,Nanjing 210049, China; 2.Transportation Bureau of Haian in Jiangsu Province,
Haian 226600, China; 3. Road and Railway Engineering Research Institute , Hohai University , Nanjing 210098 , China)
Abstract . The direct shear test apparatus with environmental cabinet was adopted to analyze the shear properties
of specimen interlayer under different temperatures. In the process of test, the shear stress and displacement
curve of specimen was drawn. Interlayer shear strength and the interlayer shear modulus were calculated by the
curve. The mechanical performance of specimens under different temperatures was evaluated through the shear-
ing strength between layers and interlayer shear modulus. The bascule bridge numerical analysis model was es-
tablished by finite element method and the pavement interlayer shear stress under different modulus was calcu-
lated by the numerical analysis model. Danger coefficient was defined to analyze the mechanical properties be-
tween the layers. Researches show that when the temperature is higher, the pavement interlayer shear modulus
would be lower; the interlayer shear strength would be smaller; the danger coefficient between the layers may be
higher. In the case of high temperature, the opening speed should be reduced. The maximum shear stress be-
tween the layers under variable speed is larger than that at uniform speed. It is suggested that the bascule bridge
deck pavement mechanics performance be studied through the method of variable opening during the design

phase.
Key words: bascule bridge; bridge deck pavement; shear strength; shear modulus; variable speed
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