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STRESS ANALYSIS OF SPHERICAL SHELL-ARBITRAL SECTION
MEMBERS JOINT.{ APPLICATION TO SPHERICAL TANK )

BY TAKAO YAMADA®
KAZUO YAMASHITA**
TETSUQ ETOH**

A numerical method of analyzing the spherical shell loaded thrust
or bending moment by arbitral section members is presented.

The method is developed through following procedure systematic-
ally:

(1) Replace joint boundary with some discrete podal points,

(2) Apply the theory of WSymmetrical Bending of Shallow Spherical

Shells" presented by TIMOSHENKO,

(3) Construct joint stiffness matrix,.

(4) Obtain equivalent stiffness corresvonds fo thrust and bendins.

(5) Stress analysis is performed.

This method is much more practical:
(1) to the case of complicated joint shape to which mathematical
theory can't be applied,
(2) considering the troublesome procedure of making the input data
acconpanying rINITE ELEMENT METHOD.
(3) then FEM in view of processing time,that is, economical,

Analyzing assumption is as follows:
(1) Spheiical shell is c¢losed at the inside of conterline of the
Joint,
(2) Deformatlion and stress depend upon only normal force compo=
nents bul not membrane components of the external forces.
(3) Cross sections of the arbitral section member remain plane
during deformation.

(4) Only membrane stresses are considered in the arbitral section
member,

In the latter part of this paper, is shown results of this analysis
and preceding experiments for simple models. The value obtained by
this analysis coincides with experiments fairly well.

] Finally.equivalent stiffness against actual spherical tank is
shown. Using these equivalent stiffness, efficient structural system
analysis of spherical tank is available.

* Architectural Eng, Dept. Nippon Kokan K.K.
** Storage System Eng. Dept. Nippon Kokan K.K.



