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Por a lows time all caleulstlon: of structures
pere sonosen b rfooke's Law, The nonlinear analysis
of struetnral frames 1s receiving consicerehle attention
in the present research work. The rigid plastic theory
because of its simplicity has bhecome to be a rational

method of design although the stability of the structure

iz overlooked.

"“he natural growth of design methods has led to
comparing the behaviour of columns in structures with
that of igolated columns. In building codes of design
it is assumed that the effective lencsth is a coustant
Traction ol the column length due to the stiffness of
the beam to column connections. These methods of design
are very empirical of unknown accuracy. The reason is
that the efTective lengthes arce dependent on the
stiTrness of the members which in turn is dependent on
fre svial lond they carry and i1z uot coastant. The
columns ohould be designed as & part of a structure

and not by arslocsy with the behaviour ol Lsolated columns.

o

Tre object of thnis thesis 1s to introduce & study

on the elastic critical Toad of portal 2ud mable frames
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5 these ‘vame:. Tous enasling the desisgner to carry

aar kie cesisn on conceptual basis.

E briel! summary of the theory of fazilure of
structural frames and description of electronic digital

computerz are introduced in Chapter I.

Chapter II is deveted for the linear analysis of
structures by digital cowmputer. The program has been
further developed 1n Chapfer III to include the effects

of the ing ability caused by axial loads.

Chapter IV 1s concerned with the elastic sway

critical lozd of muliti-bay portal frames.

In Chapter V, VI, & VII or thorough study is
introduced on the sway critical load of gable [ rames.
The influence of the number of bays, the variable
inertia o7l columns, the reletive stiffuess of the rafter
oy “he oolomn 22d the effect of the crane loads on the

awavy critical load are invegtigated.

L ostudy on the optlnum slope of the taiter ot ithe

rable frames ir csiven in Chapter Vill.,

1The recsults are summarized in the conclusions.
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1.1 1eld [hoory.

The considered starting point wes &lmost Hook!'s

g}

law. The first yileld load is that correspoanding o
straining actlons, distributions for which the most
hizhly stressed £ihers are subjscted to the vieid

stresses, Fig. 1l.la .

Apart from Tuler's work on the buckling of
columns, the early investipations in this field were
concerned predominantly with the distribution of
atresses ol structures in the absence of buckling

effects.

-

stteined nt the mont bischly stres e.w cross—-3ectlon,

elrstic Jecisn metiod e of necessibl LE o the
oot ion Tiat # frame will Cwcome LUt € e
igld piret occurs sad =2 mar cin of sofefy is insured

Ly ogpecliving & working srress which 1is well pelow

the yield iimlt.
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Srame oG & sreEber Loddecorryiog cePaolty btha indicated
Ly the allowavle-stress concept. Such Trames zre 2ble 1o

carry iocreaged loads avove bne yield value because
structural steel has the capocity to yileld. Thus the
‘llovable - stress coiacept has overremphasized the impor-
tence of stress ragher than strensth as a guide in engineerin.

design.

1.2 The Rizid Plastic Load.

The plastic methods of structural analysis
heve been developed for the purpose of calculat ing
the plastic collapse load for frames, with the
ult imate objective of establishing & rotational and
econowmical design procedure. It wmight be thought
that =2ny attempt to evaluate the plasilic collapse
load for a gziven frame would reqguire an iavestication
of the complete behaviour of the frame bhetween the
first yielding and its ultimete collapse. Howevar,
itois a2 remarkabl: fact that if bucikling effects

are absent 18 is possible to calculate the collapse
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pas T yoer s s boe plastic methodan without
DYoL = L.uervendin s eloctlo-placile rance.

fre b vl plagtic load 1 Just civalined the frame

Seeomel & mechanism. For such metiod of caleulzstion
the atress steain relation 1s s stralght line indicat-

inm the yield sitress at zero strain, #Fig. 1.1b .

1.5 The lastic Critical Load.

T+t iz the load at which the stiffncss of the
structure ag & whole comes to zero. fferein the
stress-strain curve 1s assumed to be completely
elastic, rig. 1l.lc . here are severcl metihods to
ontain the elastic critical load of a structure such
sc the mathewmatical analysis, the dynamic and the
experimen-al methods. 4 simplified method has been
introduced to obtaln the elastic critical loads for
rectangular nmulti-giory frameworks by Jercuant (1935),
Grandler (1955). I7 was later zenera'i-~d to include

pitecacd roof frames by lerehant-Ssalan [1962).
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1.4 wankine—ucrelant Toad.

N

T fallure lLoad EF 1o ipwer hthaL eiiher the
puler lowd Py OT Fhe plastic Timilt load Pp, Hence
PR/Pp Z 1.0 and PF/PP<Q 1.0, Trnic may be expressed
by stating that the =zolution of any practical strut
must lie within the ares OARC in Pig. l.2-a. The

atraight line AC glves the following relationship.

1 1 L
—_ + - R (l.la)
PF EE Pp
P, &
Fooo_ gy veenne (121D
A 1.0 + 2‘7 (£)2
B T
T[‘
where :
P = Tailure load of structure;
Pp = 1,070 obtalned from plastic theorys;
PE = wiiler load of atangsulons
A =) fypes-geoctbional &rcd for staunshions

Lenaoths

Mo
1

= ~lenderness ratio.
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