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Abstract : It is of great difficulty to check detailed stress flows in concrete to prevent adverse cracking
during the construction and in early years of service, because the beam theory that is used typically in
design does not fully consider three-dimensional concrete behavior of shrinkage, thermal stresses, and
geometric restraints from formworks and the bridge geometry.Accordingly, the present paper studies a
practical design calculation model to simultaneously check nominal axial stresses in the bridge axis
direction to compare with design strengths as well as shear flows to design structural details to prevent
cracking in any directions.The proposed method is a two-phase model comprised of a 3D lattice
analysis to obtain nominal stresses and a panel model to evaluate shear flows in plane in webs and
flanges. In comparison with FEA using solid finite elements, the proposed method can yield shear flows

in a PC bridge at a reasonable accuracy except for the stress distributions in massive end-cross beams.
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