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Some Studies on the Thermal Stresses of
Multi-storied Frames

Mamoru OBATA

Synopsis

In the first part of this paper a practical method of calculating thermal stresses of
multi-storied frames is proposed.

In the second, thermal stresses for uniform frames which have 1-4 stories of two
spans and 1-2 stories of four spans are derived as the functions of “k” and “d/h”, where
“k” is the relative stiffness ratio of beam against the column, “d” is the depth of beam
and “h” is the length of column. The results are shown in diagrams.

On the other hand the thermal stresses of ten-spanned uniform frames are calculated
after the propoesed calculating method by changing the number of stories, relative stiffness
of columns and condition of foundation.

The consideration of these results are as follows:

(1) When the number of stories increases,

a) the absolute values of stresses of columns and beams in the same num-
ber of storey become larger.

b) the influence of “k” on the stresses of columns and beams of the first
floor become smaller.

¢) the influence of “d/h” on the stresses becomes larger when “k” becomes
smaller.

(2) The thermal stresses of the first floor of more than two-storied frame are almost
independent on the number of stories, when it is assumed that the axial force of beam
is shared by slabs, too.

(3) The stresses of all members approach respectively to certain constant values
which are independent on “d/h”, when “k” increases.

(4) In general, the stresses of members more than three stories apart upwards or
downwards from the member, which is subjected to a change of temperature, are very
small. And the thermal stresses of frame which has more than three stories are almost
same with the value calculated as a frame of three stories, when only the temperature
of foundation girder is changed.

(5) In the case of three-storied frame, the difference of relative stiffness of column
of each floor gives a very small influence on the thermal stresses. Therefore, practically
exact results can be obtained by assuming that the sections of all columns are equal to
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that of the first floor.
(6) The conditions of foundation have a considerable influence on thermal stresses.

When the foundation is assumed as the perfectly fixed end, the thermal stresses show the
largest value, and they become smaller with the decrease of the degree of restraint.
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