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INTROD'uCTlON ". 

. There is an extensive literatUre 00 tlI!I .. til::~ of~O!lWJycuryed "-m Or 
airders, but little has been done. ,CiA tM~"':i!f·~ "'Ii....:vlbratioJa of 
curved sWer bridgcs under the action of ~o ~. or mO'\'iaBIOad.&Qd vibration 
ef'~ eng oft~ ~e ~ .. onl!lJ!" wJMq Cl!II:Pfq~ •• r~, 
Recentlytheproblom of. d~ iul8fym of such IIIOQlbors has .' ~l8a 
attention l ••••• ). .CIosed. for~ soIutioRs _ o ..... '.·.f.c;/mllliteurwd ..... ~ 

· l1niform~~i.cm(')"C1oJOd form 8.Qlllti!lD..p~ved fOf fllll.da~DtaI.~~ 
of curve¢iirders,Ui:~lIIt f~ of ~ C)'<lC1i4 IUId ~ot lIaIf!!l'IlI Cf==OlIllilrl 
hY~-Ri(zmothodl". -Closed form eJ:prossio/l$fl>r blaIIer mocl". of v'. '. be!;~dS 
much mvolved for circular and otbor shapes of girders.fil tJIis.l'.Bper * nUlJleril:ld D.IedIod' 
has boca PJ'OScnted for free vibration ana\ysjs of any alia,. aai 1lIIY distributioB of mats 
U4.ati11i1oss of girders. The method conGatain obtjIiaiD, a 6txibil!!r cot:IIIoient matrix 
for an equ~ lvl!Pd _ mathematical_dol. of the ~ .• ' 'J."-~ fJ1t' 

· qllODcios are obtaUled by matrix iteration that yietdi tile f~ a"~ in ucendill,· 
order, heaco the medwd is silitable.fot ~~.II ••• IO to·.., 'fnamic load. The 
present analysis considers both bondiD, anef tor~oillll vibrations. 
METHOD OF ANA&,YSIS 

The continuous curved girder 'is replal:ed by di1ci'eto lumped mass system. Tho massos 
· are connected to each other by masslcsa lIexible spril\lS. Tbe tfl1!ewWs assumptions are 
mado:. . 

. 1 . oDly the out of plane displ!lCOments are eODs¥MIed IIPd t.~ as small. 
2. All stresses and deformations are within the elastic limits of the material. 
3. Both bel)cliDS and torsional deformations aad COIIIIidered. Tb ... ()# "'inS 

Ildormllfiioll, rotatory illenia and axial forces are nestected. 
4. l!ach mass is considered to have desree of freed!lm ill. ~. an4 twirt. 
ConsiPor two lumped masses m, and IIIjo as QwwD ill FIS. 1. TIt. 8~Pts v and t , . . 
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