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On the draft of antiseismic construction standards in the Republic of Armenia

E.E.Khachian

Armenian Earthquake Engineering Research Institute, Yerevan, Armenia

AT Bl R Y 6 1 128 1o RuR 1 0uE AERER 181, 5hE Byipdine, 18, copducted on th
Spitac Earthquake and the new data in the sphere of engineering seismology
which were received during last years revealed voids in earthquake engineer-
ing. The new regional codes on seismic building for the Republic of Armenia
are developed. by the specialists of Armenian Farthquake Engineering Research

Institute. The main concepts and quantitative parametres of new codes for
the determination of seismic desjgn forces are given in this report.

1 SEISMIC DANGEROUS ZONES IN THE
REPUBLIC OF ARMENIA

In the Republic of Armenia the buil-
dings and constructions are designed
in accordance with seismic effect.
The degree of seismic dangerous in
each region is determined by maps of
seismic zoning and faultswhich are
developed by specialists of Armenian
Academy of Sciences. The earthquake
intensity is evaluated by pedk-level
lateral acceleration of soil.

1.1 Earthquake Engineering is conduc-
ted according to four zones in incre-
asing consequence. The peak values

of lateral acceleration of soil ac-
cording to zones are shown at Tableq.

Table 1. The peak value of soil ac-
celeration

3 4
300 350 400 450

Seismic zones 1 2
Soil accelesa-
tion sm/sec”.

The peak value of 501l acceleration
in vertical direction is assumed
=3/4 of lateral acceleration.

1.2 The soil categories of building
sites. In seismic dangerous zones
1-4 the building sites are divided
into 3 maincategories 1, II, III and

subcategory IIIa., The structural
description and dynamic characteris-
tics of soils are given at Table 2.

Table 2. Soil categories.

Cate~ Soils Velocity The period
gory spread of of microvib-
i shear-wa- rations of

ves Vs surface la-
n/ géc yer T, per
second
I Rocky V_>800 T,<0,25
1T Semi-roc- 5
ky 500<Vs<800 0,25<T<0,5
III  Mellow 200<V_ <500  0,5<Tc<0,7
IIIa Granu=-
lar V <200 T> 0,7
Weak S
clayey
Satura-
ted

Peak values of soil acceleration (Tab-
le 1) for building sites with the ca-
tegory - IIla are multiplied by the
coefficient 1, 2 regardless of the
number of seismic dangerous zone.

2 THE VALUES OF SHEARING SEISMIC FOR-
GBS

2.1 While determining the values of
shearing seismic inertial forces the
design scheme of buildings and con-
structions is assumed as a weight -
less girder stiffly installed in the
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ground carrying its lumped mass and
making vibratory motion in one of the
main axes of its symmetry. The design
value of shearing seismic force Ski
which corresponds to i - from of

free vibrations of buildings or cons-
tructions is determined by formula

Sps = &Pk

where Q,- is the load (weight) cau-
sing inértial force, accepted as lum~-
ped at the point k, K - nondimensio-
nal coefficient of seismicity show-
ing the ratio of pek soil accelera-
tion for given zone to thé soil ac-
celeration according to table 2.

)

Table/é. Values
Zone 1 2 3 4
Value K, 0,3 0,35 O,4

Nondimensional éynamic coefficient
e. corresponding to i-form of free
dbrations has the following values.

For the 1 category of soils

@i =1+ 7,5T; when 0£T4<0,2

By = 2,5 when -0,2<T,<0 4k
4

Pi = 1,35 Ti 3 when T£>O,4

For the II category of soils

By = 2,5 when 0,3<T;<0,55
By = 1,65 772 when 50,55

For the III and IIla catego-
ry of soils

Pi =1+ 3,75 Ti when o<'1‘i<o,4
By = 2,5 when 0,4<T.<0,7
By = 2,0 173 when T>0,7

The periods of free vibrations T.(in
sec.) are determined by methods Of
structural mechanics. For some buil-

dings the period of the first form

of vibrations is recommended to de-
termine by the following empirical

formulaes:

Ti = 0,042 n -for masonry buildings
Ti = 0,045 n -for large panel buil-
dings

’1‘i = 0,085 n -for framed reinfor-
ced concrete buildin.

Ti = 0,058 n ~for frame braced
reinforced concrete
buildings

Ti= 0,1 n -for metal multisto-

reyed buildings

where n ~ is the number of storeys.

The periods of the second and third

forms of free vibrations are accep-

ted: T2 = 0,55'1‘. , T2 = 0,2 Ti. Non-
dimensIional coef%iciént N q» depen-
ding on ordinate forms of Efee vib-

rations and the values of lumped

loads is determined by formula

iy = X 5H95% 31
ki '5§Q3x§i

PEZ]

(2)

where x4 is the displacement (amp-
litude)®*of k point of the construc-

tion -during.its free .vibrations by
i - from. In accordance with higher
forms of vibrations the design valu-
es of shearing forces, bending mo-

ments, normal and circumferential

stresses in constructions from seis-
mic loads are determined by formula

E
N_ = Z

p =

-
A
=
[V

where N. is the values of forces and
stresses in given section caused by
seismic forces according to i-form
of vibrations by formula (1), ) - is
the number of the forms of vibrations
taken into consideration. For buil-
dings and constructions with approxi-
matedy equal distribution of stif-
fness and mass over their height the
number of assumed forms of vibrations
is equal to 3; if the value of the
first form of vibration T.> 0,4 s;
and when T.< 0,4 s only the first
form of vibration is taken into con-
sideration.
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2.2 The calculated value of design
stresses according to formula is mul-
tiplied by coefficient K, where the
admitted damages are takgn into con=-
sideration during the earthquake.

Table 4. The values of the permitted
damages coefficient.

Constructive solutions of Value
Metal constructions

framed 0,30
frame braced 0,35
Reinforced concrete

constructions

framed 0,40
frame braced 0,45
with carrying large-panel

walls 0,50
with carring cast-in-place

walls 0,55
Masonry constructions .
of complex structure 0,00
of large-block structure 0,65
masonry regular-shaped
constructions 0,70

2.3 For buildings and constructions,
where the damage is connected with
heavy results of the valueg of stres-
ses according to formula (3) is mul-
tiplied by coefficient K2. The valu-
es are given at table 5.

Table 5. The values of the coeffi-
cient k2. :

The function of buildings and cons-
tructions

1. Big and medium stations,

theaters, cinemas, airports,
stadia, commercial, centres

2. Schools, kindergardens,
nurseries, hospitals, insti=-
tutions

3. Energy and water-supply
systems,Police and Fire sta-
tions, communication centres,
Banks, the Republic, urban,
regional adminigtrative buil-
dings

1,30

1,25

1,20

2.4 For buildings and constructions
with the main form of vibration pe-
riod 0,1<T.<0,6, the forces (3) are
multiplied %o the interaction coef-
ficient "Soil-Construction" k3:

for soils of II category
ky = 1,2 = 0,2 7V

for soils of III and Illa category
ks = 1,2 = 0,25 r7V/2

For soils of the I category regard-~
less of the value T, and soils of the
IT,III and IIIa cat&gory k3 = 1 when
Ti>0,6.

% VERTICAL SEISMIC EFFECTS

3.1 Vertical component of seismic ef-
fect. It is necessary to take into
consideration the vertical component
of seismic effect when lateral and
till-up cantilever structurs, frames,
arches, trusses, spatial floors of
buildings and constructionsare desig-
ned with span for more than 24 metres
and also when the stability of buil-
dings and foundations, their over-
turning and slippage are calculated.
The value of vertical seismic forces
is calculated by formula (1) and for-
ces - by formula (3). Besides the va~
lue of seismic coefficient K is
taken from table 3, multiplyifig them
by 0,75, the value . is determined
by above mentioned fdroulae according

to the period of vertical free vibra-
tions. The interaction coefficient

k5= 10

a.Z Strength analyses of bearing

811s of masonry buildings, wall pa-
nels of large-panel buildings, stif-
fening diaphragms must be done with
simultaneous effect of static lateral
and vertical seismic forces. Vertical
seismic load is assumed = 0,75 K QB’
where Q, is the value of vertical
static'%oad influenced on a given
element.

3.3 Strength analyses of columns in
framed buildings is done on the base
of simultaneous effect of lateral
and vertical static and seismic for-
ces, The influence of vertical seis-
mic component is determined by in-
creasing of normal ( longitudinal)
foree N statically effected on 0,75
K N, The design bending moments in
columns are increased additionally
for more than 10%.

3.4 Additional vertical distributed
load to 1,5.0,75 K _q should be de-
signed for floor sfabs and beans,
where q - is a normative distributed

static load.
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4 TORSIONAL SEISMIC EFFECTS

While designing shearing and vertical
forces of buildings and constructions
it is necessary to take into consi-
deration torsional effects from ro-
tatory motions of soil about its ver-
tical axis and from mass and stiff-
ness of buildings where their cent-
res do not coincide. The value of
design torsional moment M

level of K - storey is deEermined by
formula:

M, = P (ey+e) (4)

is the value of shearing
the level of k -storey,

where P
force,oE
e, 1is the actual eccentricity bet-
wgen the mass centre and the centre
of stiffness of e, =-storey, e - is
the additional degign value of ec-
centricity from rotatory movement

of the soil accepted according to
the period of the main form of horei-
sontal vibrations and the categories
of soils:

For.buildings and constructions
with 'I.'i < 0,58

e = 0,03 b for the soils of the I
category.

e = 0,06 b for the soils of the II
category

e = for the soils of the III

0,08 b
, and IIIa categories

For buildings and constructions
where T,>0,5s .

e = 0,02 b for soils of the I cate-
gory-

e = 0,04 b for soils of the II ca-
tegory

e = 0,05b for soils of the III and

IITa categories

where b is the size of k-storeyed
building the direction of which is
perpendicular to the action of shea-
ring forse Pk in the plane.
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