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A Study on Analytical Model of Fish-bone Girder Pier
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Abstract A fish-bone girder pier affects torsion severely because of the one girder system. This study was
performed to develop an analytical model to analyze and design a fish-bone girder pier properly. This model
consisted of a beam element with 7-degrees of freedom considering the warping rigidity. Several beam-column
connection conditions were considered. The static load test was performed using a real size specimen. The
validity of this model was tested by a comparison of the analytical results with the experimental results. This
analytical model is useful for designing the bolt connection of a Spine girder.
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(1) The existing piers (2) Fish-bone girder pier

[Fig. 1] The existing piers and Fish-bone girder pier
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[Table 1] Classification of the model

Model Column f;r:z Spine girder
©) 6-DOF | 6-DOF 6-DOF
® 6-DOF | 6-DOF 7-DOF(Warping-free)
® 6-DOF | 6-DOF 7-DOF(Warping-fixed)
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[Fig. 6] Location of strain gauges at a section
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[Table 2] Experimental and Analytical Displacements of

cos

bosition Model o5 cos@ | cos®

Experirent(mm) 0.17 0.17 0.17

Pl | Analysistmm) |  0.123 0.123 0.123
Error(%) 277 277 277

Experimentf) 0.5 0.55 0.55

P2 | Analysis(mm) 035 0.35 0.35
Error(%) 37.1 37.1 371
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[Table 3] Experimental and Analytical Displacements of

EMB
bosition Model  g\vBD) | EMB® | EMB®
Experitent(mm) 0.175
P1 Analysis(mm) 0.107 0.107 0.107
Error(%) 39 39 39
Experiment(mm) 0.685
P2 Analysis(mm) 0.355 0.355 0.355
Error(%) 48.2 48.2 48.2
Expetinent(mm) 1.16
6 2 | Analysis(mm) 10 2.8 0.927
Error(%) 766 141 -20.1
Experirent(mm) 22.1
EMB | Analysis(mm) 174 48.4 17.1
Error(%) 687 119 -22.7
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[Fig. 12] Connection Position

[Table 4] Stress resultants at the connection position of

Normal stress(MPa)
Shear stress(MPa)

Length(m)
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Length(m)

[Fig. 11] Normal and Shear stresses of EMB
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EMB
Tength{m] Stress
Resultanf Mw N Vw Mf
EMBO Shear stress(WL) (Connection (kN-m) | kN) | (kN) | (kN'm)
X — fz { : EN [Position
A CP 1 6.01 18.34 | 12.14 6.02
CP 2 3.48 18.34 | -17.26 6.02
Bending
Moment

(Mw)

(a) Web section force

(b) Flange section force

[Fig. 13] Web and Flange section force
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