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Effects of Structural Behaviors
Subjected to Cross Beams in PSC Beam Bridges

Kim, Sang Hyun, Chung Jae Hoon, Yhim Sung Soon

ABSTRACT

This study focuses on the optimization of cross beam arrangements in PSC beam
bridges, the most common bridge type used in Korea Urban Area. The results of a
loading test on a real PSC bridge with a span of 30m, width of 10m on an inter-state
were put through a finite element analysis modeling. Using the modeling of a 5m interval
cross beam as a parameter, the modeling of 6.0m, 7.5m, 10m, 15m, and 30m(no cross
beams in between) intervals were each submitted to the same live load. The
comparative analysis of the models showed that the static behavior was similar in the
5.0m, 6.0m, 7.5m, 10m, and 15m intervals, and that the load of the cross beam itself could
have a reverse effect resulting in a decreased lateral rigidity. Moment showed a 23%
decrease when the interval was of 15m and a 25% decrease when it was 10m as

compared to that of the bm interval.

Key words: prestressed concrete, PSC beam, cross beam, loading test, displacement,

stress, shell element, frame element
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Gauge No. = A gk d A Gauge &+
T
S17S4 Strain Con'c Gauge
(Girder 1)
T
S57 87 Strain Con'c Gauge
(Slab)
T
S8 7 S11 Strain Con'c Gauge
(Girder 2)
3
S12 Strain Con'c Gauge
(Slab)
3
S13 Strain Con'c Gauge
(Girder 3)
S147S15 Strain VR H Con'c Gauge
R
S16 7 S18 Strain Rosette Gauge
(Girder 1)
R
S197 821 Strain Rosette Gauge
(Girder 2)
e Displacement
D1 Displacement
(Girder 1)| Transducer
e Displacement
D2 Displacement
(Girder 2)| Transducer
e Displacement
D3 Displacement
(Girder 3)| Transducer
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1 2 3 4 5
S1 34p | 30p | 19p | 16p | 7u BEAM #1
S2 48y | 38p | 23p | 19n | 9u BEAM #1
S3 12p | 7n S5u 3n 3n BEAM #1
S4 -17p| -15p | -10p| -9n | -3n BEAM #1
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S6 1n 4u 21 3u Oun SLAB(B#1 ~ B#2)
S7 | -20p|-19p|-10p | -10n| —4u SLAB(B#1 ™~ B#2)
S8 | -14p|-14p| -8n | -9p | -1p BEAM #2
S9 4n 4u 4n 1n 2n BEAM #2
S10 24n | 24p | 24p | 25pn 7n BEAM #2
S11 | 30u | 30u | 24p | 22n | 6u BEAM #2
S12 Ip | 23p | Op | 28p | 1p SLAB(B#2 ™ B#3)
S13 | 14p | 17p | 19p | 23p | 4u BEAM #3
S14 Op 8 3u 1n Ou CROSS BEAM #1
S156 | -3p | 11 | 15p | 18n | Op CROSS BEAM #2
S16 -2pn | —1p 1p 2n Ou BEAM#1 XZ
S17 Ou Ou On 1n -6n BEAM#1 Y&
S18 21 Ou On On Ou BEAM#1 X%
S19 3n 1u Op 1n 3u BEAM#2 X
S20 Ou Ou On -1p | —2n BEAM#2 Y&
S21 9u S5n 4n 1n 4n BEAM#2 X%
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