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Seismic Behavior Analysis for Link Beam of
Double-column Bent

SHEN Xing, YE Aijun, WANG Xiaowei
(State Key Laboratory for Disaster Reduction of Civil Engineering,
Shanghai 200092, China)

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
pier, displacement ductility factor and force acting on the
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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displacement on the top pier of the link beam of double-column
is slightly smaller than that of single column bent, and its
displacement ductility capacity can be calculated as that of

single column bent.
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Fig.1 Materials constitutive curve
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Fig.2 Schematic model of a single-column bent
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Fig.3 Schematic model of link beam of double-
column bent
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Fig.4 Comparison of four models of p— y curves
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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

EHARES W BRI = = Bl BRI= B2 BR= B3 R
ZHE/ (N« m) 21 956. 5 21530. 8 21 594. 4 21 759. 8 21187.3

T Bh /KN —9 860.2 —6 658. 8 —7087.8 —7633.1 —6628.6
ZHE/ (N« m) 30 919.1 28 004. 6 28 302.8 28 673. 2 27 882. 6
B BHih /KN —11096.5 —6 767.8 —7197.2 —7 745.4 —6628.6
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Fig.5 Displacement distribution of critical stages
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Tab.2 Comparison of the length of plastic hinge and equivalent plastic hinge
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Tab.3 Comparison of the displacement ductility factor
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Tab.4 Comparison of forces in foundation
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THRGHERRIEAT , th T 2EAE R K X
K. TEEGSHRPLRE B A b Al R Pl , Br LAZE
PR AP BRI BB SR 1145 ZoAt) i K -4 fiE
TN BRI S SRR B R R X FE R SRR
BT EA A

5 #it

& oAl

D RUEEARARMUBERENRBE TSR
BB R RE ) B AKX R

(2) 3R A A1 8 S R J K, B
A% S R R/, R R R EE R R
W BE AR AL A T Z 8] PR, o TR U S T
FRTERE , 5 RS BRI

) FBEWE R )G, EERRREE R,
SEVEHTH AR SR UL 2R B K P HE I BE K. B
16, X AR BE ) BRI AF RO ZE R , AR AR S 1238
TREI I BRI R/, MR R BT B A A

(D ZEEMEHLR B, BRSO R U
FE DR, MRMEE R RIVE R —FRE I+
TR, (RIS, ZEBE [ P A ST B S IR B A O T »
AT LAR 4 o 354 P A =2 IR K D A 4.

(5) HELAK A3 HfEHpLR BT i, AT IR A
T R RS AR AT 3, XAFREPEBT AR
SRALGS F R ) KP4 ) R B/ T ELBE S 3945 TR
AR Z B B 7K HE ST , X ERIPTR BT A A

&30k

[1] Priestley MJ N. Performance based seismic design [J].
Engineering Structures, 2000,25(14):1803.
C2] ETHk, $i%h, FEal. AN0EE miiR e X iri [T].

GRS HRBIEENR 1996, 21(6):601.

YUAN Wancheng, HU Bo, FAN Lichu. Aseismic capacity and
assessment of column piers[J]. Journal of Tongji University:
Natural Science, 1996,21(6) :601.

[3] Gazetas G, Mylonakis G. Seismic soil-structure interaction:
new evidence and emerging issues[ C]// Proceedings of 3rd
Conference Geotechnical Earthquake Engineering and Soil
Dynamics. Seattle:ASCE, 1998.434-444.

[4] Freeman$S A, Nicoletti ] P, Tyrell ] V. Evaluations of existing
buildings for seismic risk-A case study of Puget Sound Naval
Shipyard, Bremerton, Washington [ C]//Proceedings of 1st
United States National Conference on Earthquake Engineering.
QOakland: [s.n.], 1975: 113-122.

[5] Kilar V, Fajfar P. Simplified pushover analysis of building
structures [ J ]. Earthquake Engineering and Structure
Dynamics,1997(26) : 233.

[6] Moghadam AS, Tso W K. A pushover procedure for tall
buildings[ C]//Proceeding of the 12th European Conference on
Earthquake Engineering. London: Elsevier Science Ltd, 2002
395-403.

[7] Chopra AK, Geol R K. A modal pushover analysis procedure
for estimating seismic demands for buildings[J]. Earthquake
Engineering and Structural Dynamics, 2002, 31: 561.

[8] Isakovic T, Lazaro M P N, Fischinger M, et al. Applicability
of pushover methods for the seismic analysis of single-column
bent viaducts [J ]. Earthquake Engineering and Structural
Dynamics, 2008(37): 1185.

[9] Helmut Krawinkler, Seneviratna G D P K. Pros and cons
analysis of seismic evaluation of a pushover performance [J].
Engineering Structures, 1998, 20(4-6): 452.

[10] Botil, ZEgEd, BR%. $FRBEBUNRM M 8= Pushover

s rskl)]. w3 S, 2010,29(2):170.
SHENG Guangzu, LI Jianzhong, CHEN Liang. Pushover
analysis of different distribute lateral load patterns for seismic
assessment of bridge piers[J]. Journal of Vibration and Shock,
2010,29(2):170.

[11] Chang G A, Mander J B. Seismic energy based fatigue damage
analysis of bridge columns: part [—evaluation of seismic
capacity[ R]. New York: Technical Report NCEER-94-0006,
1994.

[12] Priestley MJ N, Seible F, Calvi C M. Seismic design and
retrofit of bridge [M ]. New York: Wiley & Sons, 1996.





