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SYNOFSIS

Starting from the unanimously acknowledged hypotheses
the paper proposes a simplified device for the design of
tall building with shear walls, utilizing the drift between
adjacent stories.

INTRODUCTION

The design methods of shear walls in tall buildings
has been developed in a remarkable degree in the last deca-—
de. Speclality literature contains various numeric methods
of approaching this problem, based upon different simplified
hypotheses of investigation. Because of the complexity of
behaviour of these structural types to lateral loads when
those so-called exact methods represent an approximative a-—
nalysis of stress and deformation state.

At these types of structural elements, the main late-
ral actions are constituted by wind or by earthquake. The
researches made up to the present aprioristically admit as
already known the intensity of the lateral forces which, at
it is commonly known depend on the self characteristics of
vibration of the analysed structures. From these, the natu-—
ral periods of vibration have a decisive part in what the
determination of the lateral forces produced by the seismic
motion as concernede.

The aubthors of this paper suggest a method of calculus
for the fundamental period of vibration using the drift be-
tween adjacent stories. Direct formulas for calculation
which are satisfactouly from the practical point of view in
the approximate analysis of the seismic shear walls were es-
tablished in order to determine the rigidities between two
adjacent stories. Through these rigidities the seismic for-
ces can be distributed together with their effects upon ver-
tical elements of resistence.

We are going to present breafly only the final results
of the study accomplished as well as the conditions under
which they were obtained.’ . .

The main hypotheses which have been taken into consi-
deration are the following: the geometry of the diaphragm
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is the same to the height of the building, all the hallows
have the same dimensions and are situated along the sane
vertical; the height between the floors is constant, the
number of levels is big enough, the points of inflexions of
the horizontal beams are at the middle of the spans, the
structure of the floors is rigid in horizontal plan, the se-
ismic forces are considered to act at the level of the floor
we take into consideration only the horizontal components

of the seismic forces; the material is considered to be ho-
mogenius and izotropic and the calculation is made in the
elastic domain. The geometrical characteristics of all
structural elements and the notations used are shown in

figo 1.

THE DESIGN RELATIONGS

The effect of the deformations of bending and shearing
have been taken into consideration at the determination of
the expression of calculation of the relative rigidities be-
tween the two adjacent stories, minding the rotation of the
sections of vertical walls at the level of the floors.

For calculation of the drift between adjacent stories
which corresponds to only one element of the wall, taking
into consideration the contribution of the beams included
within their points of inflexion, the following formula was
determined: 12 El

= —C 1
K STORY h? ? STORY ®
where the coefficient of relative rigidity 7sﬂins obtained
with the relation
! (2)

’7 = d d\2 35 /1c
STORY - — - —_— = [ =
RY 4 +6(1-) - 2o hc) + hZ(Ac)
The coefficient o which appears in the second formula
have the expression:
- for the exterior walls (fig.2)
1

X =
1 B (1), 24 ‘ (3)
Cwa(T) s
- for interior walls ifig.a)
— 1 _d1"'dz
24 dhi\'] h

For the whole struc ure,cthe total rigidity between
the two adjacent stories will be

KTOTAL = g_ K (5)

STORY
If the bgggdingiis uniformily loaded in such a way
that the resultant of the gravitational loads at each floor
is the sameQpra = mmmy g , the following formula was dedu-—

%%%ﬁﬁor the calculation of the fundamental period of vibra-
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Q TOTAL
. . STORY
in which n represents the number of floors.
) If there are slight variations of the geometric dimen-
sions and of the loads the fallowing relation are to be used:

1 & n
Q roraL = T 2 Qrova ,intons. Kr =1 ;
AL n &£ Wrom, Torar = — 5;_ K ToTAL 4 in tons/em.

The periods of supperior degree can be expressed as it
follows: 1 ;

2= 3 L, T, =35T

In the above expressed snalysis the horizontal force
is assumed to act separately in the longitudinal and trans—
vers direction. When eccentricity exists between the center
of shear and center of rigidity, the resulting torsion must
be taken into account.

As the shear walls are elements of rigid resistance,
the influence of the deformability of ground of foundation
on the fundamental period is important enough. In this sense
the value of the period calculated by the formula (6) can
adequately be corrected. Generally a rouse of the period
With about 10 - 30% results.

The methods proposed in recent years for the evaluati-
on of the stress in tall buildings with shear walls are: i-
terative methods, continuous medium methods, energy methods,
stiffness matrix method, flexibility matrix method, equiva-
lent column method, finite elements method.

The above method briefly described offers satisfacto-
ry results in planning. A more accurate calculation of the
elements presented here 1is extremely laborious and sometimes
even impossible to be carried out. The authors intend to im-
prove this method in the future, considering it at the pre-
sent moment only in an incipient stage.

NUMERICAL APLICATIONS

I. We consider a building with 15 floors made out of
shear walls and having a cross-section as in fig.4. The load
to each floors is Qom. = 90tons. Using the relations from
this paper results that T, = 0,51 sec. _

II. In fig. S another“type of shear walls is presented
to which.cgggzk = 115 tons, resulting that Tl = 0,42 sec.
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hc =300m

E =25 < 10° tons/m*
K rorar =3370 fOHS/cm

h,=0.80m

h,=0.80m, h,=300m
E =25%10° tons/m?
KTOTAL =17.93 tons
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