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ABSTRACT
A main objective of this study is to investigate and study the flexural behaviors of a precast segmental bridge box girder
under static load using finite element method. A finite element model employed is composed of shell elements for discretization
of the concrete box girder, truss elements for the tendons of prestressing steel, and contact elements for the flat joints between
precast segments. The results of finite element analysis are compared to the test results of a full-scale box girder to verify
the validity and efficiency of the analysis model and the hypotheses employed in the investigation. The analysis results
obtained are found in good agreement with the test results of the box girder under design service load up to design ultimate
load. The results of strains in concrete box girder and tendons are also discussed in comparison with the test. Furthermore,
the effects on strain distributions and flexural behaviors of the box girder due to opening of the joints between the precast
segments during decompression up to ultimate loading stage, as well as the shifting of the beam neutral axis, are illustrated.
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4.2.1 AINIUBUMIYDIAIY

TumsiSauiisuammsuaumzasmusznINramIeNziLasiamsnadaulautsmsiansansandly 4 aane
ma"léfmﬁufmﬁfﬂussvgnwmmu%qmmsaa@ﬂNaiﬂﬂsaulﬁﬁQLLaﬂqiugﬂﬁ 6 waziinoaufoadadaluil

1) anmzralumudaaaanuuulny (Design Service Moment) Taameldaulalumssanuuulaseadramuds
neinlé’ﬁmumfmﬁfﬂmsvgnaﬂ"iwhﬁ'u 1.3 whwm‘tfmﬁ'nusmnaammuﬂszm‘n HS20-44 [4] %ﬂtﬁaﬁmsmmaiugﬂ
sl RanULWLaAINa9I9A Y (Midspan Bending Moment) zii210awhiiu 24.60 MN-m lagainmsiasz
ghouuusaasldmmsusudifisunianinaagaa (Midspan Deflection) AU 30.37 mm Feflenannnuams
nasaudsiald 26.76 mm laadauansanadiu 13.499% uanmﬂﬁwmﬁmﬂ"léﬁiyﬁwﬁfnmmniuﬂwﬁﬁ'ﬁlajﬁmstﬂﬂaaﬂ
YNTDUADIZNIN Segment warnnNeNuasHamInasaumeldusinszyhlugniinuhimsideulosussmesause
T5 Aesuaefiluuuddainnauh iy 19.0 MN-m (4]

2) amazﬁwﬂmmemﬂaun%'mﬁﬁmmuﬁdnﬂu@us‘f (Decompression Moment) viadmziiseasasewing Segment
SEudlaaan (Joint Opening Moment) lagwuhmnwamsiesnziemumudaanmumisienandmufigmizaanan
fnewhiu 36.75 MN-m #lndtdsetunaildanmsnagauiiiahiu 36.50 MN-m Tasfiduaneedaiiiu 0.79
Tupaefimsusudieumisienarseenuiidndu 45.35 waz 38.93 mm dwsuNamMIANRLazNaMINATaY
MNAIGU lagnanNMIIATILHRAGINT 16.49% Nnnenussnamsnagaulugiiinsiaeuloavasmnsause T6
Ansun R NUAT il AY 35.0 MN-m (4]

3) @AMzraslaUAAnBaNILUUEIEn (Design Ultimate Moment) ToaTuwudaaneumisienarsdieeudianis
fifinauhsu 44.60 MN-m Fefiualimsusushfidumisienandumuiieszildnnuuuiassiiswhiu 70.19
mm UAZINHAMSNATBULNAY 71.58 mm Tagfiduandady 1.94% Mnnenuzsinamsnagaulugieiiimsidan
Toauasmnsaunss T1 hanuaeilumudadainnauhiu 40.0 MN-m (4]

4) dMzpliaudAangedn (Ultimate Moment) IﬂElwmff[uLuuﬁﬁmgqqﬂmé'mﬂmﬁLﬂ‘nzﬁﬁmLLuuﬁwamﬁm
WY 65.60 MN-m Zaflunaainmsiiia (Failure Mode) tHaeanmsannzassasausslagiiomsasnGagu (Inital
Yielding) tilalaudaaiiauwhiv 63.10 MN-m 1uwmzﬁ1utuuﬁé’m§qqﬂmﬁmﬂNamswmaauﬁ@iumﬁu 58.20 MN-m
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Applied Moments, MN-m.
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