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CHAPTER -1-

INTRODUCTION

1.1 : GENERAL :

—
Engineers have always been interested in studying the
behavicur of the various types of structural systems in their
normal active conditions. Recently the effect of lccal failures
in the different types of structures have been considered as an
important target for research work in many countries.”This has -
been emphasized through variocus research works and publications.
The mnain reasons for local ~failures can be presented as
follows: -
1- Changing the function of the structure .
2- The actual loads on the structure may be higher than the
designed values
3- Ignorance in using modern eguipment in these structures
nay destroy some cf their structural elements
4- Ignorance of traffic rules and speed limits, which
increases the possibility of column failure in the

different parts of the structure as a result cf vehicle

accidents to structures.

-

This research work aims +to study the effect of
local failures in Qdifferent structural systems, conbined
girders and cclumns ; shear wall and columns ; and core and
columns, to provide <the designer with the sufficient knowledge
and informaticon about the residual factor of safety of

structures after the incidence of a local failure in some
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main elements such as, side;corner or intermediate column , as

well as intermediate shear wall and ccre ceorner.

A computer program based on the stiffness methodawas
written in ‘C’ language tc analyze these structures as a space
frame using an egquivalent single line element. This progranm
calculates the displacements of the structure at each node
(X , ¥, 2, 86, B , 6z) . Accordingly the strains and
conseguently the stresses of the structure at any point can be
determined .The ccnsidered cases were analyzed in their active
cases before local failures by considering *the gross sectional
area of their structural elenents as LONOgEeEN20OUsS Cross
secticons. The local failure of each structural element was
treated by considering the inertia and cross sectiocnal area of
the crushed element to be egqual to 1710000 of its original

value .

A comparison was nade between the previous presented
systems to show their general behavicur before and after the
cccurrence of the Iccal fallures. This study also provides the
researcher and the designer with sufficient knowledge and
information about the reliability of the structure against
these local failures without affecting the other structural
elenents. Also this study is beneficial in applyving the ideal
approach for repairing these structures after the cccurrence of

these failures .
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1.2 : CONCEPTS OF HIGH RISE BUIIDINGS

High rise buildings are closely related to crowded
cities, they are a natural response to dense vopulation
concentraticn,scarcity of land,and high land costs. The massing
of the high rise building evolves cut of the designer’s
interpretation of the envirconmentzl context and his response to
the purpose of the building. The high rise building may be free
standing vertical and slender or horizental and bulky - or it
nay be placed directly adjacent to cother tall buildings, thus
fornming a solid building block. In both approaches the building
is Dbasically an isclated object. However, the tall building of
the Zfuture may be an integral part of cne large building
crganism. In the cities

, these buildings cr activity cells are

interccnnected by multi level novement systems

High rise buildings range in height from below 10 to
nore than 100 storeys . A rather conplex planning prccess is
necessary tc determine the height or the massing of a building.
Some of the ZIactors tc e ceonsidered are the client’=s needs
versus the land avallable and the locaticn of tThe Izand as
related to facets of the snvironmental context. EHowever, the
utility services are designed to suppert the inhabitants needs,
and the =acological Ippact of <the building. It can bhe also

considered as <the scenic character of the landscape
The selectizn of a high rise bpuiiding structure is

net kbased merely on the understanding of the structural context.

The selection concepts are rslated te the cultural, sccial,

Central Library - Ain Shams University



(=)

economical and technological needs . One should bear in mind
that the structural concept 1s only one important consideration
among mnany. Some of factors which are primarily related to the
technological planning of high rise buildings are as follows :-

1- General econonic considerations.

2- Scil conditions.

3- Height-to-width ratio of the building.

4- Fabrication and erection consideraticns.

5~ Mechanical systems considerations.

&- Fire rating considerations.
/- Local considerations.
8- Availability and cest cof the xain construction

materials.

1.3 : STRUCTURAL SYSTEMS :

The most common structural systems for concrete tall
buildings are as follows :-
1= The frame structure.
2- Infilled frame structure.
3- The shear wall structure.
¢- The complex structure.
5- The central core structure.

56— The tubed structure.

3]

[

ane structure offers reasonable stiffness and

stability for =twall buildings, see fig.’1.1). When *he frame
structure is flexible, brick cr zlcck infill can be used to
increase lts s+tiffness. However, “lsaxible “rames have a smail
’i
—d=
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resistance to lateral forces and produce large dJdeformations
within the structure. Similarly, block or krick walls, fail
mainly under shear stresses produced by comparatively small
loads. Experiments and analyses show that the combined action
of the two media (concrete and bricks) is greater than the sun
of the two separate mediums particularly in resisting lateral
forces, where It increases *the lateral stability and reduces
the deformations. The effectivensss of the combined action
depends greatly on the standard of workmanshop and the material
used. It has been shown by Stafford smith''' and others that
the stiffness of an 1infilled panel depends on *the zrea of
contact between the franme and the wall, znd the guality of <the

infill as shown in fig. (1.2).

AS Dbulidings are constructed taller, 1t becomes
increasingly important tc ensure adeguate lateral stiffness to
resist wind and earthquake forces as well as nornal vertical
loads, and <m—ake better use of space and nmaterial. To fulfill

these regquirements "Yshear-wall" systen is freguently used.

I[J

ig. (1-2) shows the shear wall systen.

Complex systems can pe formsd using the shear-wall
conbined with floor slabs and columns to increase the stiffness
of the structures against lateral forcaes. Fig. (1-4) shows an

example ©f a complex system.

The use of centrazl core systan 1s suizTab

n which <he fcundazion cf <tThe stTtruciure are In ¢lose
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additionally maximizes cpen space at the base of the structure.
In some cases, all the heorizontal loads acting on the structure
are taken py the core, while in other cases the verimeter’s
columns form with the girders a structural grid which
contributes mainly to the stability of the structure under

lateral loading. Fig. (1-5) shows examples of the core system.

Bundle tube system and tube in =zube systen,
censisting of a heavy central shear core coupled with floor
decxs to closely spaced perimeter columnrs is known as rullions.
Fig. (>.6) shows an exarple of a tubular structure. Fig. (1.7)

shows the suitable systems for concrete =all buildings of

systens which can be framed are as follows :-
1 - Rigid framing.
2 - Sinple franing.
3 = Tube framing.

- - ~ -—
= - The staggered truss-systen.

n the case o2f rigid franing structures, all
connections are rigidly 3joined. The lateral stability depends
on the stiffness c¢f the kbeams and columns »2Nn4 particularly on

the moment resisting connections. In <re simple framing systenm,

a vertical bracing systen s generally used =o provide lateral
stability. Fig. '1-8) shews an exanple oI these systens. When

Tube Zframing is used, lateral stability is achieved bv the

e
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