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An Elastic Static Analysis of Curved Girder Bridges
by the Displacement Method
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Abstract

The stiffness matrix of circulaﬂy curved frame elements including the warping effects is
formulated by the solutions of vlasov’s differential equations, and the procedure for the elastic
static analysis of curved girder systems by the displacement method is presented.

The validity of this method has been demonstrated by comparing the analysis results with
other solutions.

And if the tangential lines of the two frame element axes connected at any nodal point
coincide, the transformation to the global coordinate system can be omitted when we analyze
the structures consisting of circularly curved elements.

The theory introduced in this thesis can be applied with sufficient accuracy to the structures
built up with horizontally circular curved frame elements which have closed or open cross
sections and are symmetric to the axis perpendicular to the plane of the curvature, such as

prestressed concrete box girder bridges.
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#* 4.2 Example C-Section Properties

Angle

‘ Area (m?) l Kr (m%) ] Le (m%) l 1, (m*)

l C., (m*) I Radlus (m)

7.5° 0. 0804

] 1596 10-2 |

0.1091 |

0.00256 |  0.00477 | 20.40.60

@, E=2.1X10%/m?
G =0. 8077 X10't/m*
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# 4.8 Comparison of Results for Various Methods

, SAF T | Reilly's Mothod
ITEM point CURVE (etror %) [ (exror %) Remarks
' f
0. 0052107m | 0. %gs%%?sm Cui0
Vertical Displacement (v) 8 PEITIT :
0.z2156m | O AEE0m | Cu=0
—10.969t-1m U&?lfg)‘m Cu0
Bending Moment (M) 1 T -
~ 8. 7540t-m (0 20) l w==0)
3.5695t-m 3& f_llmgé)m ’ Co0
Torsional Moment (T) 1 e e T T T :
1. 9347t-m ’ (st ‘ Com0
L3 . 2
Bimoment (M) 1 9. 3185t+m? ] 9'(3—%3%51;‘ I C-70
Radial Displacement ‘ 11 1—0.0021610m ’“0-(9?3.18?9111 J
Bending Moment (M,) i 7 —3.2192t-m _:Z’_?(l)757t)n ‘
Axial Force N i 4 1 —1. 1540t ~((1) ég?t ’

Case 1, #MHFEW o Po=1tono] fEHE & & A Fo1A FEAI.

Load Case 2 2} &lc}.
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