41 3 ( ) Vol. 41 No. 3

2013 3 JOURNAL OF TONG]JT UNIVERSITY(NATURAL SCIENCE) Mar. 2013
: 0253-374X(2013)03-0342-06 DOI:10. 3969/j. issn. 0253-374x. 2013. 03. 005
’ ’
( s 200092)
Pushover s displacement on the top pier of the link beam of double-column
s N is slightly smaller than that of single column bent, and its
, displacement ductility capacity can be calculated as that of
. N single column bent.
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Abstract: To explore what seismic behavior effects link beam .

will have on its double-column bent based on pushover analysis

method. The elastic-plastic fiber surface element is applied to

the construction of three respective models—single-column

bent model, double-column bent model and link beam double-

column bent model, to study the difference of double-column

bent model, to study the difference of capacity on the top OpenSees

pier, displacement ductility factor and force acting on the , Pushover s
foundation by changing the stiffness of link beam. The

analysis results indicate that with the increasing stiffness of

link beam, there will be a decreasing trend of displacement

ductility capacity on the top pier. a gradual increase of

displacement ductility factor and load-carrying capacity of

piers, thus more lateral force capacity will be passed to the ’

foundations. For the regular pier, the maximum plastic
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Tab.1 Comparison of the bottom pier from the aspects of axial force and moment of

critical statement for double-column bent

Bl B2 B3
/(kN » m) 21 956.5 21 530. 8 21 594.4 21 759.8 21 187.3
/kN —9 860. 2 —6 658.8 —7087.8 —7633.1 —6 628. 6
/(kN « m) 30 919.1 28 004. 6 28 302. 8 28 673.2 27 882.6
/kN —11 096.5 —6 767.8 —7197.2 —7745.4 —6 628. 6
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Fig.5 Displacement distribution of critical stages
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Fig.6 Curvatures distribution of critical stages
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Tab.2 Comparison of the length of plastic hinge and equivalent plastic hinge
@Oy /m™! ®,/m~! 0,/ rad L,/m
0.001 62 0.041 51 0.021 13 0.529 63
0.001 50 0.031 28 0.013 79 0.462 94
B2 0.001 58 0.040 35 0.020 15 0.519 81
Y27 y 22 ;Ay 0
4 A, 30,01
3
4.1 )
A, Ay ,
’ 4,
uy = 4
A A,
€] )
(12,
_AtA, 3 ’
Hap, .
A l l
1+ =143~ D2=(1—0.52) (3
A, [ l
3
Tab.3 Comparison of the displacement ductility factor
Bl B2 B3
/m 0.051 3 0.0250 0.049 6 0.046 7 0.042 8 0.050 7
/m 0.267 5 0.1650 0.261 8 0.2550 0.243 7 0.268 0
5.219 5 6.600 0 5.2775 5.464 2 5.698 8 5.287 9
b b b
b b
b b b
4.2 ,
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4
Tab.4 Comparison of forces in foundation
Bl B2 B3
/kN 2779.38 11 250.8 5 873.99 6 299. 83 6 815.59 5 576.23
/(kN « m) 27 793.8 56 659.9 55 710.2 55 890. 1 56 129.5 55 762.2
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