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The use o:f rei nf'orced concrete cellular st..ruc::tures has 
been evolving rapidly during the pas~ decades. This is mainly due 
"lo ~heir s~ruc"lural e:f:ficiency, and ~heir high resi s~ance "lo 
torsional loading. Approximate design methods which were used "lo 
analyse box girder bridges under diff'erent cases of' loading at 
the service load level, had the advantage of simplicity and the 
ability of successfully modelling their behaviour under such load 
levels. But; beyond "lhe service load level, these models did not 
predict lhe non-linear behaviour of box girder bridges or the 
ultimate strength. 

In lhe present research work, a complete investigation has 
been carried out to study ~he effect of intermediate diaphragms 
a~ differen~ locations on lhe "t-orsional and dis~ortional 

behaviour of short, medium and long span cellular structures. 
Also, ~he e:f:fect of the warping restraint- and unrestraint at­
supports, on t-he general de:formational behaviour of such types of 
s~ruclures is st-udied. 

The present s~udy aims t-o investigate the effect of' 
changing the diaphragm stiffnesses on the general de:formational 
behaviour of" rei nf'orced concret.e short, rnedi um and long span 
cellular struct.ures. Also, t.he present. research work aims t.o 
develop a non-linear fini~e element analysis which analyses box 
girder bridges t-hroughou~ t-heir load history. This f'inite element 
program lakes int-o consider-at-ion the non-linear stress strain 
curve of concrete, tension stiffening of t-he cracked concrete 
element.s, st.rain so~t.ening and yielding of reinlorcemen~. Using 
~his program, twenly-rour models, subjected ~o eccentric loading 
wit-hin lhe serviceability and ultimate stage and up t-o failure 
1 oad. were anal yo:ed. The varying par a m~:::-t er s bet. ween t_ hese 
"lwen"ly-four cases were "lhe spans~ cros:."'--sec"lion dimensions, 
diaphragm location'=;~ and diaphr-agm +'"'hickn.,.."'sses. -::r-

The resul"ls of t.his st~udy were combined with o-Lher 
available information t..o f'or-mulate s:ome rE•f"':::omrnF>ndation~:: fuc t.he 
designer and researcher, concerning 'lhe :::1r1~~lysis, design and 
economy of' such type of structnres. 
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