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A Matrix Method of Analysis for a Continuous Box Girder
with Multi-celled Cross Sections
by Generalized Coordinate Method

b
. . * y . * %
Shun-ichi XAMBE and Hironobu FUJII

This paper presents a matrix method for analysing a continuous steel box
girder with multi-celled cross sections by using the generalized coordinate
method, developed by V. Z. Vlasov. In this paper, a technique to represent all
of the physical quantities and basic equations in a non-dimensional form. This
paper uses the force method in developing a technique for obtaining the closed
form solutions for the generalized displacements and internal generalized forces,
thereby making it possible to analyse a continuous box girder. The procedure is
as follows: The equilibrium equations can be expressed in terms of the internal
generalized forces under the assumption that the frame flexural rigidity of a
cross section is negligible. Then, we find the closed form solutions for the
internal generalized forces acting in the longitudinal direction by diagonalizing
the corresponding matrix equation by the use of the modal matrix of a generalized
eigen-value problem. With these solutions, we can determine the generalized dis-
placement from the constitutive equations. Once the closed form solutions for
these quantities are obtained, we can analyse a continous box girder by the idea
of the force method in the following way;

(1) Select the internal generalized forces acting in the longitudinal direc-

tion at the intermediate supports as redundants.

(2) Determine the redundants from the conditions of continuity for the corre-
ponding generalized displacements.

The proposed matrix method may prove useful in analysing systematically the
salient behavioral characteristics of a multi-celled continous box girder caused
by

(a) shear lag phenomenon,

(b) cross-sectional distorsion,

(c) settlement of rigid interior and end diaphragms.

It was found from the numerical calculations that rigid interior diaphgrams
were effective in limiting distorsional deformation of the cross section and
shear-lag phenomenon appeared predominantly on the cross section at the interme-
diate support of a continous girder and decayed quickly toward the center of the
span.

* Department of Ocean Civil Engineering, Tottori University, Tottori.
*% Student in the Master Course of Tottori University.
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