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vI.

NOTATION

Only the main symbols are listed here. Other symbols

are defined as they appear in the text.

P = external wvertical load acting on a frame;
E = Young's modulus of elasticity;
M = bending moment;
L1 = Length of the longer column of the frame;
L2 = Length of the short column of the frame;
Lav = average column length of frame;
Lb = Length of bracing diagonal;
]1 = moment of inertia of the longer column of the frame;
12 = moment of inertia of the short column of the frame;
Ib = moment of inertia of frame heam;
I.+1
1 12 . average column inertia ratio;
av £ I2 )
k1 = Ll = bending stiffness of the longer column;
1
E 12
k2 = —T— = bending stiffness of the short column;
=
kb = —g——— ¢os P = bending stiffness of frame beam;
E IaV
k = —————— = average bending stiffness of frame;
av LaV

A,B,C and D = constants of integeration;
= displacement of a frame;

A
AO- displacement of a frame due to disturbing agent only;

Ay displacement of a frame due to applied load only;

A

5 displacement of a frame cue toc applied load plus

the disturbing agent;
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VII.

Secondary force causing shear on columns produced

due to sidewsay of frame;

Length of beam or span of frame;

member stiffness matrix corresponding to the general
coordinates of the system;

Height of ‘colums;

elastic critical load;

ﬂz EI1/L? = Euler's load of column member;

TTZ E Iav

5 = average Fulers load of column;
L
av

number of storeys In a frame;

(uL - sin uL)/(sinuL-ul cos ubL)} for compreced member;

uL(l-uL cot uL)/(2 tan{ulL/2)-ulL) for compreced member;
uL cot uL = stiffness factor for fixed end member which
is in a state of no-shear sway:

uL tan ulL = stiffness factor for hinged end member
which is in a state of no-shear sway;

uL cosec uL = carry-over factor for fixed end member
which is in 2z state of no-shear sway;

(z tan (uL/2)/ul)= magnification factor for moments
produced at ends of fixed member which is in a state

of pure-shear sway due to axial force effect;

Central Library - Ain Shams University



s(i-c?) = stiffness factor for pinned end member

when sidesway is prevented:

secondary vertical forces produced in columns due to
sidesway effect;

angle of rotation;

angle of inclination of beam , or angle of inclination
of bracing diagonal:

v~ F/ET

P/PE = ratio of axial load to Euler's load; and

cr/PE = critical load parameter.
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IX.

INTRODUCTION

The eiastic stability of siructural frameworks
has been previously studied by many authors. Timoshenko
(1), Bleich (2 ) treated single-bay single-storey hinged
base rectangular frames as weil as closed frames.
Merchant (3.,4) treated a family of symmetrical single-
bay multi-storey frames with constant column sections,
equal storey heights, same beam stiffnesses and loaded
only at top. Salem (3, 6) studied the problem of
lateral buckling of rectangular frames 1in which the
column sections vary according tc an arithmetic series.
He introduced the effect of axial deformations of the
frame columns due to sidesway on the elastic critical
loads. Salem (7) obtained the buckling lcads for non-
rectangular frames permitted to sway. He considered
the application of the theory of multiples in case of
the elastic stability of multi-bay non-rectangular
frames having equal spans. Goldberg {8,3) obtained the
sway buckling lcads of multi-storey Braced frames
having variable column sections and loaded &t each
floor level {the stiffness of the frame columns varies
according to a geometric series). Kerashy (1) studied
the lateral stability of multi-storey rectanguler

frames provided with different shapes of bracing

Central Library - Ain Shams University



diagonals and extended the analysis to include the
effect of the axial deformaticns of columns. Zidan
(11) studied the elastic buckling loads of non-

rectangular multi-storey Trames.

In the present thesis, several cases are studizsd
to obtain the best proportioning of frames to satisfy
maximum buckling strength with minimum frame weight.

A comprehensive study of the elastic stability cf
non-rectangular frames having vertical columns and
inclined beams is carried out in order to obtain the
best proporticning of these frames. Single-bay and
multi-bay non-rectangular frames as well as non-
rectangular frames having intermediate horizontal
girders at different heights are treated for both
cases when sidesway is permitted and when it is’
prevented as welles forpinned Lase and for fixed base
frames. The elastic stability of multi-bay non-
rectangular frames having unegual spans is studied
in order ic  snhow the eprlicapility of =ne

theory of multiples in case of multi-bay frames having

unequal spans. Muiti-bay non-rectangular frames having

seame roof slope are treated.

The variation of bending stiffness of columns of

multi-storey rectangular frazmes is discussed in arder
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