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 ABSTRACT 

The project deals with the study of effect of inclusion of fundamental time period formulae 

of Australia, Canada, Columbia, Costa Rica, El Salvador, Egypt, Hungary, Iran, Japan, Peru, 

Portugal, USA, Venezuela in Equivalent Static method as per IS:1893(Part I) 2002. 

The study details the observation of quantity of base shear with change of fundamental time 

period formulae. Models were developed for fundamental time period using statistical 

method. The data for statistical methods were developed by change of dimensions of 

considered buildings. The storey heights used were 35m, 28m, 21m, 14m, 7m in zone-V, 

hard soil condition for 25x25m, 20x20m, 15x15m, 10x10m area buildings. 

The mean of the time period of the considered countries is 52.83% more for 10 storeyed 

building, 57.78% more for 8 storeyed building, 64.57% more for 6 storeyed building, 

74.98% more for 4 storeyed building and 95.32% more for 2 storeyed building than the 

Indian time period value. 

The mean values of the countries are having a standard deviation of 0.2353 for 10 storeyed, 

0.2059 for 8 storeyed, 0.172 for 6 storeyed,0.133 for 4 storeyed, 0.084 for 2 storeyed 

buildings when compared with Indian values. 

From the statistical analysis and harmonic analysis it was observed that the fundamental 

time period formula in equivalent static method of IS:1893(Part I) 2002, was satisfactory 

for 10, 8, 6 storeyed but for 4, 2 storeyed buildings the values were much higher. 

From the statistical analysis and harmonic analysis it was observed that the base shear 

values of India for 25x25 & 20x20 15x15 meters area were much higher for 10, 8, 6, 4 

storeyed buildings but for 2 storeyed buildings the values were almost equal. But for 10x10 

meters area building the base shear values were almost equal. 

INTRODUCTION 

GENERAL 

Earthquake, a natural disaster caused by 

the disturbance in earth crust due to 

sudden slip on a fault results to ground 

shaking and release of seismic energy or 
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by volcanic or magmatic action. This 

natural disaster may trigger fire, dam 

failures, landslides or release of hazardous 

material results to major destructive 

effects to society. 

India is a subcontinent where 60% of land 

is prone to earthquake. As per catalogue 

prepared by Indian meteorological 

department (IMD) lists about 1200 

earthquakes, of which 51 earthquakes 

range from >M 8.0 to M7.0 , 312 of M 6.0 

to M 6.9 , and remaining are M 5.0 to M 

5.9 . Major earthquakes recorded in India 

are Shillong plateau earthquake of M 8.7 

and Earthquake in sadiya regions are of M 

8.6 intensity.  

The more pronounced earthquake forces 

are usually horizontal i.e. lateral forces 

acting back and forth parallel to the 

ground. Because the ground motion 

moves back and forth, the effects of 

inertia cause a building to be distorted 

and can result in severe damage. The 

effects of vertical acceleration are 

normally considered to be offset by the 

building weight and will only cause 

damage in unusual situations. 

EARTHQUAKE SIZE: 

Intensity is a qualitative measure of the 

strength of an earthquake. It gives a 

graduation of strength of earthquake 

using observed damage to structures and 

or ground and reaction of humans to the 

earthquake shaking. An earthquake has 

many intensities the highest near the 

maximum fault displacement and 

progressively to lower grade at further 

away. Since the measure is not 

instrumental intensity can be assigned to 

historical earthquakes also. The popular 

intensity scale is the modified mercalli 

scale with twelve gradation denoted by 

roman numerals from I TO XII. Another 

intensity scale developed for central and 

eastern European states is known as 

medvedd v sponheuer-karnik intensity 

scale. The twelve gradation MSK scale 

differs with MMI in details only. Like many 

other countries IS 1893(Part 1) 2002 also 

refers to the MSK scale. 

MAGNITUDE: 

The magnitude is a quantitative or 

absolute measure of the size of an 

earthquake it can be correlated to the 

amount of wave energy released at the 

source of an earthquake. The elastic wave 

energy is that portion of total strain 

energy stored in lithospheric rock that is 

not consumed as mechanical work during 

an earthquake there are various 

magnitude scales in use. These scales 

differ from each other because those are 

derived from measuring different wave 

components of an earthquake. 

BEHAVIOUR OF STRUCTURE: 

Building and other structures are 

composed of horizontal and vertical 

structural elements that resist lateral 

forces. The horizontal elements, 

diaphragms and horizontal bracings are 

used to distribute the lateral forces to 

vertical elements. The vertical elements 

that are used to transfer lateral forces to 

the ground are shear walls, braced frames 

and moment resisting frames. The 

structure must include complete lateral 

and vertical force resisting systems, 

capable of providing adequate energy 

dissipation capacity to withstand the 

design ground motions within the 

prescribed limits, deformation and 

strength demand. 
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The loads or forces that a structure 

sustains during an earthquake result 

directly from the distortions induced in the 

structure by motion of the ground on 

which it rests. Earthquake loads are 

inertia forces related to the mass, 

Stiffness and energy – absorbing. (i.e. 

damping and ductility) characteristics of 

the structure. 

During the life of a structure , located in a 

seismically active zone, subjected to many 

small earthquakes, some moderate 

earthquakes, one or more large 

earthquakes and possibly a very severe 

earthquake. In general it is uneconomical 

or impractical to design buildings to resist 

the forces resulting from the very severe 

earthquake within the elastic range of 

stress instead the building is designed to 

resist lower level of force, using ductile 

systems. When the earthquake motion is 

large to severe, some of the structural 

elements are expected to yield. Buildings 

that are properly designed and detailed 

can survive earthquake forces 

substantially greater than the forces 

associated with allowable stresses in the 

elastic range. Seismic design concepts 

must consider building proportions and 

detail for their ductility and for their 

reverse energy- absorbing capacity for 

surviving the inelastic deformations that 

would result from the maximum expected 

earthquake.  

TYPES OF STRUCTURAL ANALYSIS 

Structural analysis and design is a very 

old art and is known to human beings 

since early civilizations. There are mainly 

two types of structural analysis, one is 

Static analysis and the other is Dynamic 

analysis. 

The Static analysis is further classified as 

linear static analysis and Non-linear static 

analysis. The Dynamic analysis is also 

classified as Non-linear time history 

analysis, linear time history analysis, 

Model super position, Linear static 

analysis and Response spectrum method. 

STATIC ANALYSIS 

Static analysis deals with the loss of 

composition of the forces and conditions 

of equilibrium of bodies under action of 

forces. Statics is concerned with forces in 

equilibrium acting at a point or on a body. 

Analysis of the structure based to large 

extent upon the principles of statics. 

DYNAMIC ANALYSIS 

Dynamic analysis deals with laws of 

motion of bodies under the action of 

forces. It shall be performed to obtain the 

design seismic force, and its distribution 

to different levels along the height of the 

building and to the various lateral loads 

resisting element. Dynamic analysis may 

be performed either by time history 

method or by the response spectrum 

method. 

PHILOSOPHY FOR SEISMIC ANALYSIS 

GENERAL PRINCIPLES OF SEISMIC 

DESIGN:  

Ground vibrates in all directions during 

earthquake. The horizontal components of 

ground motion is generally more intense 

than that of vertical components during 

strong Earthquakes. The response of a 

structure to ground vibrations is function 

of the nature of foundation soil, materials, 

size and mode of construction of 
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structures, duration and characteristics of 

ground motion. 

DESIGN APPROACH: 

The philosophy of earthquake resistant 

design is that a structure should  

Resist minor levels of earthquake ground 

motion without damage, which occurs 

frequently. 

Resist moderate levels of earthquake 

ground motion without significant 

structural damage, but may possibly 

experience some non-structural damage. 

Resist severe earthquake ground motion 

having intensity equal to the strongest 

shaking with experienced or forecast at 

the site without collapse of the structural 

framework, but possibly with some 

structural as well as non structural 

damage. 

DESIGN ASSUMPTIONS: 

The assumptions made in seismic design 

are : 

Earthquake causes impulsive ground 

motions, which are complex and irregular 

in character, changing in period and 

amplitude each lasting for a small 

duration. Hence, resonance of the type as 

visualized under steady state sinusoidal 

excitations will not occur as it would need 

time to build up such amplitudes. 

Earthquakes are not likely occurs 

simultaneously with wind or maximum 

flood or maximum sea waves. 

The value of elastic modulus of materials 

wherever required , may be taken  as for 

static analysis unless a more definite 

value is available for use in such 

condition. 

ARCHITECTURAL PLANNING OF 

STRUCTURES: 

The behaviour of a building during 

earthquake depends critically on its 

overall shape, size and geometry, in 

addition to the earthquake forces. Building 

with plan irregularities (e.g., those with 

re-entrant corners such as L-shape plans 

on corner plots) and those with elevation 

irregularities are common. Building with 

plan asymmetry may experience 

significant torsional motions with even 

slight eccentricity between the centre of 

mass (CM) and the centre of rigidity 

(CR).As a result, the flexible side of the 

building (the edge of the building closer to 

CM) experiences larger than the stiff side 

(the edge of the building closer to CR).If 

not designed to accommodate these 

excessive deformations, the columns on 

the flexible side may fail and lead to 

collapse. 

 SIZE OF BUILDINGS: 

In tall buildings with large height to base 

size ratio, the horizontal movement of the 

floors during ground shaking is large. In 

short but very long buildings, the 

damaging effects during earthquake 

shaking are many. In buildings with large 

plan area, the horizontal forces can be 

excessive to be carried by columns and 

walls.  

  HORIZONTAL LAYOUT:  

Generally, buildings with simple geometry 

in plan perform well during the strong 

earthquakes. Building with re-entrant 

corners like those U, V, H and + shaped in 
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plan subjects to severe damage. Often, 

simple plan with columns/ walls unequally 

distributed in plan tend to twist during the 

earthquake. 

 VERTICAL LAYOUT: 

The earthquake forces developed at 

different floor levels in a building need to 

be brought along the height to the ground 

by the shortest path. Any deviation or 

discontinuity in the load transfer path 

results in poor performance. Buildings 

with vertical setbacks cause a sudden 

jump in earthquake forces at the level of 

discontinuity. Building with fewer columns 

or walls in a particular storey or with 

unusually tall storey tend to damage or 

collapse which is initiated in that storey. 

Buildings with open ground storey 

intended for parking, building on sloppy 

ground having unequal height columns 

along the slope cause ill effects twisting 

and damage in short columns. Buildings 

with floating columns has discontinuity in 

the load transfer path.   

ADJACENCY OF BUILDINGS: 

Two buildings closely spaced may 

pounding during strong shaking. The 

unequal heights in adjacent buildings 

cause severe damage to both the 

buildings due to pounding action. 

SEISMIC ZONES OF INDIA: 

The varying geology at different locations 

in the country implies that the likelihood 

of damaging earthquakes taking place at 

different locations is different. Thus, a 

seismic zone map is required so that 

buildings and other structures located in 

different regions can be designed to 

withstand different level of ground 

shaking. The current zone map subdivided 

India into five zones –I, II, III, IV and V 

(Fig) and subsequently in 2002 the zone I 

and II have minimized. 

 Fig: 3.1. Seismic Zone Map of India 

 

ZONE FACTORS DETAILING 

Zone V : This region covers the areas with 

the highest risks zone that suffers 

earthquakes of intensity MSK IX or 

greater. The IS code assigns zone factor 

of 0.36 for Zone 5. Structural designers 

use this factor for earthquake resistant 

design of structures in Zone 5. The zone 

factor of 0.36 is indicative of effective 

(zero period) peak horizontal ground 

accelerations of 0.36 g (36 % of gravity) 

that may be generated during MCE level 

earthquake in this zone. It is referred to 

as the Very High Damage Risk Zone. The 

state of Kashmir, Punjab, the western and 

central Himalayas, the North-East Indian 

region and the Rann of Kutch fall in this 

zone. 
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Zone IV: This is called the High Damage 

Risk Zone and covers areas liable to MSK 

VIII. The IS code assigns zone factor of 

0.24 for Zone 4. The Indo-Gangetic basin 

and the capital of the country (Delhi), 

Jammu and Kashmir fall in Zone 4. In 

Maharashtra Patan area (Koyananager) 

also in zone 4. but East Delhi is an 

earthquake prone area. 

Zone III: The Andaman and Nicobar 

Islands, parts of Kashmir, Western 

Himalayas fall under this zone. This zone 

is classified as Moderate Damage Risk 

Zone which is liable to MSK VII. and also 

7.8 The IS code assigns zone factor of 

0.16 for Zone 3. 

Zone II: This region is liable to MSK VI or 

less and is classified as the Low Damage 

Risk Zone. The IS code assigns zone 

factor of 0.10 (maximum horizontal 

acceleration that can be experienced by a 

structure in this zone is 10 % of 

gravitational acceleration) for Zone 2. 

IMPORTANCE OF SEISMIC DESIGN 

CODES: 

Seismic codes help to improve the 

behaviour of the structures so that they 

may withstand the earthquake effects 

without significant loss of life and 

property. An earthquake resistant building 

has four virtues in it namely. 

• Good structural configurations 

• Lateral strength 

• Adequate stiffness 

• Good ductility. 

INDIAN SEISMIC CODES: 

After the Quetta earthquake in 1935, a 

building code was developed, but its 

application perhaps limited to the 

reconstruction project in Baluchistan and 

there is no evidence that it was seriously 

applied elsewhere in the country. The first 

formal seismic code in India was published 

in 1962 (IS:1893-1962). In the 

intervening period, there were some 

efforts to develop earthquake resistant 

construction monographs, and a number 

of seismic zone maps were developed 

(e.g., West, 1937: Krishna, 1958: Mithal 

and Srivastava, 1959). Currently, the 

following Indian codes published by the 

Bureau of Indian standards (BIS) cover 

seismic design: 

IS:1893-2002.Indian Standard criteria for 

Earthquake resistant design of structures 

(5th revision). First published in 1962, 

revised 1966,   1970, 1975, 1984 and 

2002. 

IS: 4326-1993.Indian Standard Code of 

Practice for Earthquake Resistant Design 

and Construction of Buildings (2nd 

revision). First published in 1967, revised 

1976 and 1993. 

IS: 13827-1993.Indian Standard 

Guidelines for Improving Earthquake 

Resistance of low Strength Masonry 

Buildings. First published in 1993. 

IS: 13920-1993.Indian Standard Code of 

Practice for Ductile Detailing of reinforced 

concrete structures subjected to seismic 

forces. First published in 1993. 

IS: 13935-1993.Indian Standard 

Guidelines for repair and seismic 

strengthening of buildings. First published 

in 1993.codes, Licensing, education 322. 
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IS: 1893-2002 is main code that provides 

the seismic zone map and specifies 

seismic design force for different 

structures. This force depends on the 

mass and seismic coefficient of the 

structures. The seismic coefficient 

depends on properties like seismic zones 

in which the structure lies, importance of 

the structure, its stiffness and the soil on 

which it rests and its ductility. 

REVISION OF IS: 1893, PROVISIONS 

ON BUILDINGS: 

A revision of the building provisions of this 

code has been made and published in 

2002. The code has been split into five 

parts. 

Part 1: general provisions and buildings 

Part 2: liquid retaining tanks- elevated 

and ground supported. 

Part 3: bridges and retaining walls 

Part 4: industrial structures including 

stacks like structures. 

Part 5: dams and embankments. 

The major and important modifications in 

the revised code are. 

•The seismic map is revised with only four 

zones instead of five. While Zone I has 

been merged to Zone II and Zone II, III, 

IV and V. 

•The values of seismic zone factors have 

been changed, and now reflect more 

realistic value of effective peak ground 

acceleration considering Maximum 

considered earthquake and service life of 

the structure. 

•Response spectra for three types of 

founding strata namely rock and hard soil, 

medium soil and soft soil. 

•Empirical expression for estimating the 

fundamental time period Ta of multi 

storied buildings with regular moment 

resisting frames has been revised. 

•Response reduction factor has been 

introduced in place of performance factor. 

•A lower bound is specified for the design 

base shear of buildings, based on 

empirical estimate of the fundamental 

natural time period Ta. 

•Soil foundation system factor is dropped. 

Instead a clause is introduced to restrict 

the use of foundations vulnerable to 

differential settlement in severe seismic 

zones. 

•Torsional eccentricity values have been 

revised upwards in view of serious 

damages in buildings with irregular plans. 

•Modal combination rule in dynamic 

analysis of buildings has been revised. 

CONCLUSIONS 

HIGHEST AND LEAST VALUES OF BASE 

SHEARS & TIME PERIODS OBTAINED 

BY COMPARISON 

The time period value obtained by using 

Australian code is very high when 

compared to other countries. The 

influence of higher time period value 

decreases the base shear value. The base 

shear obtained by Australian code is very 

less when compared with base shear 

values of remaining countries considered 

for project.  
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The time period formula used in Australian 

code has only two parameters that is  

height of the structure and type of 

moment resisting frame used in the 

structure, and it is multiplied with 1.25 

than that is used by other countries which 

results in high time period values, as a 

result of which Sa/g value i.e. frequency 

value is very small when compared with 

others so as the base shear. 

The time period value obtained by using 

Indian code is the less when compared to 

other countries so, the value of Base 

Shear obtained is highest when compared 

with all other countries. 

The time period formula used in Indian 

code has only two parameters that is 

height of the structure and width of the 

structure, which results in lesser time 

period values, as a result of which Sa/g 

value i.e. frequency value is high when  

The important change that we have 

observed is that in Japanese code the 

formula of time period considered height 

parameter only, any consideration has not 

been given to either width of the structure 

or number of storeys of the structure. So, 

in the project as the width of the structure 

is being reduced from 25meters to 20 

meters there is no change but when the 

width of the structure is reduced further 

i.e., from 20meters to 15 & 10 meters 

Indian time period value is being 

increased as it considers width of the 

structure. As a result Japanese Time 

period is being smaller than other 

countries and the value of base shear 

observed is being the highest when we 

use Japanese codal formula for 15 x 15 

meters and 10 x 10 meters buildings. 

PARAMETERS THAT ARE CONSIDERED 

AND NOT CONSIDERED IN INDIAN 

CODE: 

The parameters that are considered in the 

time period formula of Indian code are 

height of the structure and width of the 

structure in the direction of the 

earthquake force considered. 

The parameter that are not considered in 

the time period formula of Indian code is 

number of storeys of the structure. 

So, we have generated time period 

formulae for different countries by 

considering both the height of the 

structure and number of storeys of the 

structure in a single formula by using 

regression analysis. 

COMPARISON OF VALUES OF BASE 

SHEARS & TIME PERIODS OF 

DIFFERENT COUNTIRIES WITH INDIA 

& NEW GENERATED FORMULAE 

The value of time period that is obtained 

by using Australian code is 114.13% 

greater than that is obtained by using 

Indian Time period formula. The main 

reason is that Australian code has not 

considered parameters like width of the 

structure and number of stores of the 

structure, and the value of time period 

obtained is also multiplied by 1.25 time 

according to Australian code. As result of 

which the value of Base Shear is 53.29% 

less than the value obtained by using 

Indian code. 
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The new time formula generated for 

Australian code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

 The value of time period that is 

obtained by using Canadian code is 

71.30% more than the value obtained by 

Indian Time period formula. The reason is 

that Canadian code has not considered 

parameters like width of the structure and 

number of storeys of the structure. As 

result of which the value of Base Shear is 

41.62% less than the value obtained by 

using Indian code. 

The new time formula generated for 

Canadian code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Columbian code is 82.72% more 

than the value obtained by Indian Time 

period formula. The reason is that 

Columbian code has not considered 

parameters like width of the structure and 

number of storeys of the structure. As 

result of which the value of Base Shear is 

45.27% less than the value obtained by 

using Indian code. 

The new time formula generated for 

Columbian code by considering both 

height of the structure and number of 

storeys of the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

a, b, c are the multiplying factors for RC 

moment resisting frame structure.  

The value of time period that is obtained 

by using Costa Rica code is 58.73% more 

than the value obtained by Indian Time 

period formula. The reason is Costa Rica 

code has not considered parameters like 

width of the structure and number of 

storeys of the structure. As result of which 

the value of Base Shear is 36.99% less 

than the value obtained by using Indian 

code. 

The new time formula generated for Costa 

Rica code by considering both height of 

the structure and number of storeys of the 

structure is   



K SINDHUJA, et al , International Journal of Research Sciences and Advanced Engineering 

[IJRSAE]TM 

Volume 2 , Issue 12, PP: 235 -248   , OCT -  DEC ’ 2015. 
 

 

 
 

 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (12), ISSN: 2319-6106, OCT – DEC ’ 2015.                       PP: 235 - 248  

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Egyptian code is same as the 

value obtained by Indian Time period 

formula. The reason is both Indian & 

Egyptian codes follow same formula for 

Calculation of Time Period. As result of 

which the value of Base Shear is also 

same as that obtained by using Indian 

code. 

The new time formula generated for 

Egyptian code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure 

The value of time period that is obtained 

by using El Salvador code is 66.73% more 

than the value obtained by Indian Time 

period formula. The reason is El Salvador 

code has not considered parameters like 

width of the structure and number of 

storeys of the structure. As result of which 

the value of Base Shear is 40.025% less 

than the value obtained by using Indian 

code. 

The new time formula generated for El 

Salvador code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

a, b, c are the multiplying factors for RC 

moment resisting frame structure.  

The value of time period that is obtained 

by using Iran code is 59.88% more than 

the value obtained by Indian Time period 

formula. The reason is Iranian code has 

not considered parameters like width of 

the structure and number of storeys of the 

structure. As result of which the value of 

Base Shear is 37.45% less than the value 

obtained by using Indian code. 

The new time formula generated for Iran 

code by considering both height of the 

structure and number of storeys of the 

structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  
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 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Japan code is 11.11% more than 

the value obtained by Indian Time period 

formula. The reason is Japan code has not 

considered parameters like width of the 

structure and number of storeys of the 

structure. It considered only height of the 

structure multiplied by some vale. As 

result of which the value of Base Shear is 

9.99% less than the value obtained by 

using Indian code. 

The new time formula generated for Japan 

code by considering both height of the 

structure and number of storeys of the 

structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Peru code is 58.73% more than 

the value obtained by Indian Time period 

formula. The reason is Peru code has not 

considered parameters like width of the 

structure and number of storeys of the 

structure. It considered only height of the 

structure multiplied by some vale. As 

result of which the value of Base Shear is 

36.99% less than the value obtained by 

using Indian code. 

The new time formula generated for Peru 

code by considering both height of the 

structure and number of storeys of the 

structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Portugal code is 32.27% more 

than the value obtained by Indian Time 

period formula. The reason is Portugal 

code has directly given formula for natural 

frequency, from which time period is back 

calculated. As result of which the value of 

Base Shear is 24.399% less than the 

value obtained by using Indian code. 

The new time formula generated for 

Portugal code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 
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 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using U.S.A code is 71.306 % more 

than the value obtained by Indian Time 

period formula. The reason is U.S.A code 

has not considered parameters like width 

of the structure and number of storeys of 

the structure. It considered only height of 

the structure multiplied by some vale. As 

result of which the value of Base Shear is 

41.625% less than the value obtained by 

using Indian code. 

 The new time formula generated 

for U.S.A code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

The value of time period that is obtained 

by using Venezuela code is 59.88 % more 

than the value obtained by Indian Time 

period formula. The reason is Venezuela 

code has not considered parameters like 

width of the structure and number of 

storeys of the structure. It considered only 

height of the structure multiplied by some 

vale. As result of which the value of Base 

Shear is 37.455% less than the value 

obtained by using Indian code. 

The new time formula generated for 

Venezuela code by considering both height 

of the structure and number of storeys of 

the structure is   

T = a x (hb) x (cn) 

where  

 h = height of the structure  

 n = number of storeys of the 

structure 

 a, b, c are the multiplying factors 

for RC moment resisting frame structure.  

 CONCLUSIONS FROM STATISTICAL 

ANALYSIS OF DATA 

The mean of the time period of the 

considered countries is 52.83% more for 

10 storeyed building, 57.78% more for 8 

storeyed building, 64.57% more for 6 

storeyed building, 74.98% more for 4 

storeyed building and 95.32% more for 2 

storeyed building than the Indian time 

period value. 

The mean values of the countries are 

having a standard deviation of 0.2353 for 

10 storeyed, 0.2059 for 8 storeyed, 0.172 

for 6 storeyed,0.133 for 4 storeyed, 0.084 

for 2 storeyed buildings when compared 

with Indian values.  

From the statistical analysis and harmonic 

analysis it was observed that the 

fundamental time period formula in 

equivalent static method of IS:1893(Part 

I) 2002, was satisfactory for 10, 8, 6 

storeyed but for 4, 2 storeyed buildings 

the values were much higher. 
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The mean of the base shear of the 

considered countries is 31.16% less for 10 

storeyed building, 32.70% less for 8 

storeyed building, 35.41% less for 6 

storeyed building, 13.855% less  for 4 

storeyed building and 0.065% less for 2 

storeyed building than the Indian base 

shear value of 25 x 25 meters area 

building. 

The mean of the base shear of the 

considered countries is 24.85% less for 10 

storeyed building, 26.577% less for 8 

storeyed building, 28.227% less for 6 

storeyed building, 13.855% less  for 4 

storeyed building and 0.065% less for 2 

storeyed building than the Indian base 

shear value of 20 x 20 meters area 

building. 

The mean of the base shear of the 

considered countries is 15.612% less for 

10 storeyed building, 17.598% less for 8 

storeyed building, 20.00% less for 6 

storeyed building, 13.855% less for 4 

storeyed building and 0.065% less for 2 

storeyed building than the Indian base 

shear value of 15 x 15 meters area 

building. 

The mean of the base shear of the 

considered countries is 0.10% less for 10 

storeyed building, 2.53% less for 8 

storeyed building, 4.93% less for 6 

storeyed building, 13.855% less for 4 

storeyed building and 0.065% less for 2 

storeyed building than the Indian base 

shear value of 10 x 10 meters area 

building. 

From the statistical analysis and harmonic 

analysis it was observed that the base 

shear values of India for 25x25 & 20x20 

15x15 meters area were much higher for 

10, 8, 6, 4 storeyed buildings but for 2 

storeyed buildings the values were almost 

equal. But for 10x10 meters area building 

the base shear values were almost equal. 
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