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Abstract— In this paper we are comparing the two code 

results. The two chosen codes are IS 1893-2002 PART-1 and 

international building code (IBC-2003 American). This study 

is performed to know, what are the variation in the results 

obtain and what are the factors responsible for the poor 

performance of building under earthquake forces. The 

structure is analyzed using STAAD pro software. In this 

study we are considering 7 models which consists of 

ordinary moments resisting frame (OMRF) and special 

moment resisting frame (SMRF) sections, which is having 

the specification defined in both the codes. The 7 models 

consists of 2 OMRF and 2 SMRF model from IBC(having 

beam and column original dimension and adjusted 

dimensions), 1 OMRF and 2 SMRF model from IS 1893-

2002 PART-1 that is 1 OMRF and SMRF with original 

dimension and 1 SMRF with adjusted beam column 

dimensions. Then we observe the variation in the results of 

these models such as base shear, lateral forces, drift, 

moments, axial forces and area of steel required at different 

stories. These variations in the results are tabulated in tabular 

form and also graphically shown. 

Key words: IS 1893-2002 PART-1, International Building 

Code (IBC-2003), OMRF, SMRF and drift 

I. INTRODUCTION 

Earthquake and its occurrence and measurements, its 

vibration effect and structural response have been 

continuously studied for many years in earthquake history 

and thoroughly documented in literature, Since the structural 

engineers have tried hard to examine the procedure with an 

aim to counter the complex dynamic effect of seismically 

induced forces in structures for designing of earthquake 

resistant structures in a refined and easy manner. Although 

with lots of efforts it is very difficult to achieve the correct 

result by manual calculation. 

There are some software’s, These software make 

use of manual methods such as equivalent lateral force, 

response spectrum and time history method specified in 

different country codes which are based on soil condition, 

topography, type of usage of structure characteristics, wind 

definitions, concrete and steel of different countries. In this 

project we make use of equivalent lateral force method 

compare the results of Indian code and International 

building code because every code has its own factors and 

terminologies and different site classification which they 

have make by considering their local soil properties and 

faults present below their existing lands. 

Many buildings now a days in India  having open 

space at bottom which is kept for parking or reception 

lobbies which are called as soft stories, these stories are 

present at 1st stories itself. The upper stories have brick in 

filled wall panels. As per Indian standard a storey is said to 

be soft storey if its lateral load resisting system have 

strength less than 70% of the storey above it. 

Reinforced concrete special moment resisting 

frame are used in a structure which also called as seismic 

forces resisting systems in structure. They are beams, 

columns and sometimes bracings which are proportioned 

and detailed to resist flexural, axial and shearing actions that 

sways the structure. These frames are called as “special 

moment resisting frame” and the system which are not 

designed proportioned and not able to resist the earthquake 

actions are called as “ordinary moment resisting frames 

(OMRF)”. The design of the frame is detailed in 

International Building Code and Indian standard code and 

also in other codes. 

A large no of reinforced concrete multistoried 

frame building had been damaged and most of them 

collapses in India during the year 2001 in bhuj earthquake 

and lots of people died. 

The aim of this study to identify the poor 

performance factor and to make necessary recommendation 

in the design with respect to different codes, and make the 

structure safe under earthquake forces. 

In this paper we make use of equivalent lateral 

force method specified in both the codes, the lateral forces 

generated in the earthquake excitation are distributed to each 

lateral force resisting diaphragms on each story which 

causes the base shear, drift in the structure, results obtained 

from both the codes are thoroughly studied and 

recommendations are adopted. 

The different analysis results such as base shear, 

lateral forces, drift, moments, area of steel and axial forces 

obtained from two codes are compared, first the OMRF 

model of dimensions 650x350mm for column and 500x3500 

mm for beam are made as per both the code specification, 

then we are adjusting the dimensions of OMRF model of 

IBC only to 600x300mm for column and 450x300mm for 

beam, because OMRF model of Indian standard having the 

maximum deflection and base shear among all the models, 

here we are checking the variation in the results with respect 

to OMRF model. After this again we are making two models 

of SMRF one from Indian standard and one from IBC with 

column dimensions as 650x350mm and beam as 

500x300mm, again we are changing adjusting the dimension 

of these models to 600x300mm for column and 450x300mm 

for beam, then performing and comparing the results 

graphically and analytically. 

II. OBJECTIVES 

 The main objective of this paper is to identify the main 

factor which is responsible for the poor performance of 

the structure under the dynamic effect of earthquake 

and the factor which is responsible, is should 



Comparative Study of Indian Code and International Building Code (IBC) in Seismic Assessment 

 (IJSRD/Vol. 4/Issue 08/2016/078) 

 

 All rights reserved by www.ijsrd.com 327 

considered when designing the high rise earthquake 

resistant building. 

 To analyse the structure modelled using OMRF and 

SMRF with two different codes. 

 To compare the results obtained from two different 

codes. 

 To identify which section or which code will perform 

better in earthquake. 

 To adopt some recommendation for the poor 

performance of any code. 

III. METHODOLOGY 

A. Equivalent Lateral Force Method 

The lateral forces acting on different stories are calculated 

by considering the seismic weights o building and design 

seismic coefficients. These parameters are seismic zone, 

importance factor, soil properties such as soft, medium and 

hard which specifies the response acceleration coefficients 

and response modification factor of various lateral load 

resisting systems these parameters are different in the two 

different code. 

B. Equivalent Lateral Force Method As Per IS 1893-2002 

Part-1 

Following is the procedure for equivalent lateral load 

method as per IS 1893-2002 PART-1  

1) Determine base Shear (VB) of the building using, 

VB=Ah X W…………………..         (1) 

Where Ah =
𝑍

2
 
𝐼

𝑅
 
𝑆𝑎

𝑔
 ……….…………(2) 

2) The base shear which is obtained are now distributed 

over different stories, assuming that it follows parabolic 

distribution of forces, 

Qi = VB 
𝑊𝑖 ℎ𝑖2

∑  𝑊𝑖 ℎ𝑖2𝑛
𝑖=1

    ……………...(3) 

C. Equivalent Lateral Force Method as Per IBC 

1) Determine base Shear (VB) of the building using, 

V=Cs X W……………….…      (4) 

Where Cs=
𝑆𝐷𝑠 𝐼

𝑅
 …………..       (5) 

The above value should satisfy the following criteria  

Cs 

{
 
 

 
 ≤

𝑆𝐷1 𝐼

𝑅𝑇
        𝑓𝑜𝑟 𝑇𝑎 ≤ 𝑇𝐿

≤
𝑆𝐷1 𝑇𝐿 𝐼

𝑅𝑇2
     𝑓𝑜𝑟 𝑇𝑎 > 𝑇𝐿

≥
0.5 𝑆1 𝐼

𝑅
       𝑓𝑜𝑟 𝑆1 ≥ 0.6𝑔

≥ 0.01          𝑓𝑜𝑟 𝑆1 < 0.6𝑔

 …………...(6) 

2) The base shear which is obtained are now distributed 

over different stories, assuming that it follows parabolic 

distribution of forces, 

Fx=CvxV……………………………….(7) 

Where 

Cvx=
𝑊𝑖 ℎ𝑥𝑘

∑  𝑊𝑖 ℎ𝑖𝑘𝑛
𝑖=1

 

3) Load combinations as per IS 1893-2002 PART-1 

As per IS 1893-2002 PART-1 clause no 6.3.1.2 the 

following load cases are considered in the analysis, 

1.5 (DL+IL) 

1.2 (DL + IL ± EL) 

1.5 (DL ± EL) 

0.9 DL ± 1.5 EL 

4) Load combinations as per IBC (ASCE-7-05) 

As per ASCE-7-05 Section 2.3.2 the following load cases 

are considered in the analysis,  

1.4(D+F) 

1.2(D+F+T)+1.6(L+H)+0.5(Lr or S or R) 

1.2D+1.6(Lr or S or R)+ (Lr or S or W) 

1.2D+1.6W+L+0.5(Lr or S or R) 

1.2D+1.0E+L+0.2S 

0.9D+1.6W+1.6H 

0.9D+1.0E+1.6H 

IV. DESCRIPTION OF STRUCTURAL MODEL 

For the study 7 models are created consists of OMRF and 

SMRF having specification IS 1893-2002 PART-1 and IBC 

in which first we analyse the structure by considering its 

original beam column dimensions and then again analyzed 

by adjusting the beam column dimensions but in this whole 

process dimension of OMRF of Indian standard section is 

kept original. The building which is considered for analysis 

is symmetrical along both the direction and it is a residential 

building. 

Building dimensions 23.15x23.25 m 

No of storey 12 

Storey height 3m 

Size of beams original 500x350mm 

Adjusted size of beam 450mmx300mm 

Size of columns 650x350mm 

Adjusted size of columns 600mx300mm 

Dead load  

(including floor slab and finish) 
4.5 KN/m2 

Seismic parameters 

As per IS 1893-2002 Part-1 

Seismic zone V 

Soil type Medium type II 

Importance factor 1 

Response reduction factor 

OMRF 

SMRF 

 

3 

5 

As per IS IBC 

Response reduction factor 

OMRF 

SMRF 

 

3 

8 

Table 1: Description of models 

 
Fig. 1: Floor plan 
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Fig. 2: 3D View of whole structure 

 
Fig. 3: Side view of whole structure 

V. ANALYSIS AND RESULTS 

Since all models are having same heights,  corresponding to 

which natural time period and seismic weights for a 

particular frame it doesn’t vary much the time period as per 

IS 1893-2002 PART-1 is 1.1 seconds and from IBC-2003 it 

is 1.172 seconds respectively. 

Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 844.37 672.64 502.06 253.81 

10th 1988.21 1636.83 1182.18 617.62 

9th 2933.35 2485.77 1744.16 937.95 

8th 3698.91 3223.45 2199.36 1216.30 

7th 4303.48 3853.31 2558.83 1453.96 

6th 4766.19 4380.48 2833.96 1652.87 

5th 5107.31 4809.51 3036.79 1814.75 

4th 5343.17 5145.54 3177.03 1941.54 

3rd 5494.03 5394.86 3266.73 2035.61 

2nd 5579.03 5564.31 3317.27 2099.54 

1st 5616.74 5663.01 3339.7 2136.78 

GF 5625.74 5701.80 3345.05 2151.41 

Table 2: Comparison of Base shear (KN) by Two Codes 

With original Column and Beam Sizes 

Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 844.37 672.64 502.06 253.81 

10th 1143.84 964.18 680.12 363.81 

9th 945.13 848.94 561.974 320.33 

8th 765.56 737.68 455.20 278.35 

7th 604.57 629.85 359.47 237.66 

6th 462.71 527.16 275.13 198.91 

5th 341.12 429.03 202.83 161.88 

4th 235.86 336.03 140.24 126.79 

3rd 150.86 249.31 89.70 94.07 

2nd 85.0 169.44 50.54 63.93 

1st 37.71 98.7 22.425 37.24 

GF 9.0 38.79 5.355 14.63 

Table 3: Comparison of lateral force (KN) by Two Codes 

with original Column And Beam Sizes 

 
Fig. 4: Comparison of Base shear (KN) vs storey height by 

Two Codes With original Column And Beam Sizes 

 
Fig. 5: Comparison of Lateral force (KN) vs storey height 

By Two Codes With original Column And Beam Sizes 

Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 844.37 602.65 450.7 227.4 

10th 1988.21 1491.43 1077.87 562.76 

9th 2933.35 2273.83 1596.21 857.98 

8th 3698.91 2953.51 2016.17 1114.44 

7th 4303.48 3520.96 2347.89 1331.95 

6th 4766.19 4006.75 2601.83 1515.25 

5th 5107.31 4401.88 2788.44 1664.34 

4th 5343.17 4711.59 2917.87 1781.2 

3rd 5494.03 4941.64 3000.87 1868 

2nd 5579.03 5097.8 3047.6 1926.92 

1st 5616.74 5188.45 3068.2 1961.12 

GF 5625.74 5224.08 3073.1 1974.56 

Table 4: Comparison of Base shear (KN) By Two Codes 

with adjusted Column And Beam Sizes (but OMRF of 

Indian code having original dimensions) 
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Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 844.377 602.65 450.7 227.4 

10th 1143.84 888.78 627.17 335.36 

9th 945.139 782.40 518.34 295.22 

8th 765.56 679.68 419.96 256.46 

7th 604.57 576.45 331.72 217.51 

6th 462.71 485.79 253.94 183.30 

5th 341.12 395.13 186.61 149.09 

4th 235.86 309.71 129.43 116.86 

3rd 150.86 230.05 83.0 86.8 

2nd 85.0 156.165 46.73 58.92 

1st 37.71 90.65 20.6 34.2 

GF 9.0 35.63 4.91 13.44 

Table 5: Comparison of lateral force (KN) By Two Codes 

With adjusted Column and Beam Sizes (but OMRF of 

Indian code having original dimensions) 

 
Fig. 6: Comparison of Base shear (KN) By Two Codes With 

adjusted Column And Beam Sizes(but OMRF of Indian 

code having original dimensions). 

 
Fig. 7: Comparison of lateral force (KN) By Two Codes 

With adjusted Column And Beam Sizes(but OMRF of 

Indian code having original dimensions). 

Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 103.446 70.35 62.214 26.469 

10th 100.701 68.755 60.547 25.859 

9th 95.967 65.96 57.689 24.9 

8th 89.4 61.974 53.730 23.295 

7th 81.341 56.940 48.877 21.396 

6th 72.119 51.011 43.328 19.163 

5th 62.041 44.346 37.266 16.655 

4th 51.385 36.995 30.859 13.931 

3rd 40.399 29.447 24.256 11.052 

2nd 29.306 21.538 17.591 8.081 

1st 14.65 13.551 10.991 5.082 

GF 6.197 5.76 4.648 2.159 

Table 6: Comparison Of Storey No Vs Drift (in mm) By 

Two Codes With original Column And Beam Size. 

Floors 
OMRF SMRF 

Indian Code IBC Indian Code IBC 

11th 103.446 102.068 90.477 38.448 

10th 100.701 100.037 88.286 37.663 

9th 95.967 96.205 84.301 36.203 

8th 89.4 90.586 78.663 34.075 

7th 81.341 83.394 71.681 31.357 

6th 72.119 74.857 63.651 28.136 

5th 62.041 65.209 54.845 24.5 

4th 51.385 54.684 45.508 20.537 

3rd 40.399 43.516 35.86 16.335 

2nd 29.306 31.939 26.093 11.983 

1st 14.65 20.2 16.386 7.576 

GF 6.197 8.672 7.0 3.256 

Table 7: Comparison Of Storey No Vs Drift(in mm) By 

Two Codes With adjusted Column And Beam Sizes(but 

OMRF of Indian code having original dimensions) 

 
Fig. 8: Comparison Of Storey No Vs Drift (in mm) By Two 

Codes With original Column And Beam Size. 

 
Fig. 9: Comparison Of Storey No Vs Drift(in mm) By Two 

Codes With adjusted Column And Beam Sizes(but OMRF 

of Indian code having original dimensions). 
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Sections Ground floor 7th floor 

OMRF (IS) 5739 1592 

OMRF(IBC) original dimension 3230 2275 

OMRF(IBC) Adjusted dimension 3690 1200 

SMRF(IS) original dimension 2548 2356 

SMRF(IBC) original dimension 2275 2275 

SMRF(IS) original dimension 3024 775 

SMRF(IBC) original dimension 1800 1090 

Table 8: Maximum Area of steel in column for two different 

codes with different sections in mm2 

VI. DISCUSSIONS 

A. Original Size’s Beam and Columns 

Base shear values for ordinary moment resisting frame 

(OMRF) and special moment resisting frame (SMRF) of IS 

1893-2002 PART-1 are higher than that of IBC-2003, that is 

by 25.53% for OMRF and 55.48% for SMRF respectively. 

Lateral load values for ordinary moment resisting 

frame (OMRF) and special moment resisting frame(SMRF) 

of IS 1893-2002 PART-1 are higher than that of IBC-2003, 

that is by 25.53% for OMRF and 55.48% for SMRF 

respectively. 

Drift in both direction(X and Z) for ordinary 

moment resisting frame(OMRF) and special moment 

resisting frame(SMRF) of IS 1893-2002 PART-1 are higher 

than that of IBC-2003, that is by 47.54% for OMRF and 

135%  for SMRF respectively. Drift values which are 

calculated from the IBC -2003 building code satisfies its 

limited value specified in IBC code that is drift values not 

exceeding 2.5% of storey height in any floor, all floors 

having drift under specified limit between 0.7% to 2.5% of 

storey height and desired deflection is achieved. Where as in 

case of structure which is analyzed using IS 1893-2002 

PART-1, drift values exceeding the 0.004 times the storey 

height specified limit in the code for every floor, that is 

desired deflections are achieved at higher lateral loads. 

Maximum moments of ordinary moment resisting 

frame (OMRF) and special moment resisting frame(SMRF) 

of IS 1893-2002 PART-1 are higher than that of IBC-2003, 

that is by 35.17% and 2% respectively. 

Maximum axial forces in the columns of ordinary 

moment resisting frame (OMRF) and special moment 

resisting frame (SMRF) of IS 1893-2002 PART-1 is higher 

than that of IBC-2003 by 30% and 10% respectively. 

Reinforcement requirement for the ordinary 

moment resisting frame(OMRF) of IS 1893-2002 PART-1 is 

highest among the all sections and it is least of the special 

moment resisting frame(SMRF) of IBC-2003. 

B. Adjusted size’s 

Base shear values for ordinary moment resisting frame 

(OMRF) and special moment resisting frame(SMRF) of IS 

1893-2002 PART-1 are higher than that of IBC-2003, that is 

by 40.28% for OMRF respectively. 

Lateral load values for OMRF and SMRF of IS 

1893-2002 is higher that of IBC. 

Drift in both direction(X and Z) for ordinary 

moment resisting frame(OMRF) and special moment 

resisting frame(SMRF) of IS 1893-2002 PART-1 are higher 

than that of IBC-2003, that is by 1.35% for OMRF and 

135%  for SMRF respectively. Drift values which are 

calculated from the IBC -2003 building code exceeding its 

value specified in IBC code that is drift values exceeding 

2.5% of storey height in any floor. Also in case of structure 

which is analyzed using IS 1893-2002 PART-1, drift values 

exceeding the 0.004 times the storey height specified limit 

in the code for every floor, that is desired deflections are 

achieved at higher lateral loads. So these sections are not 

preferred as for as strory drift is concern. 

In this case also sections of IS 1893-2002 having 

the moments as well as axial forces higher than that of the 

IBC sections. 

The variation of results occurs due to soil 

conditions, time period, seismic coefficients and ductility in 

the design. But the major factor for the variation in the 

results is due to response reduction factor of Indian standard 

and IBC standards that is in case of OMRF both the codes 

specified response reduction factor as 3, but for SMRF IS 

1893 2002 PART-1 specify a factor of 5 and IBC specifies a 

factor 8 which is higher than that of IS 1893-2002 PART-1. 

In IS 1893-2002 PART-1 the area for seismic 

analysis is classified based on zone and type of soil that is 

soft, medium and hard. But in IBC it is classified as soil as 

well as the regions based on site classes(A,B,C,D,E, and F), 

spectral acceleration and maximum limited period and 

spectral acceleration corresponding to short period and 1 

second period. 

In IS 1893-2002 PART-1  a residential building 

having an importance factor of 1 and in IBC it is classified it 

based on number of public using it and type of building it 

gives a importance factor of 1.25 for residential building 

which is greater than importance factor specified in IS 1893-

2002 PART-1. 

VII. CONCLUSIONS 

 Base shear values for OMRF and SMRF of IS 1893-

2002 PART-1 is higher than IBC. 

 Lateral forces for OMRF an SMRF of IS 1893-2002 

PART-1 is higher than the IBC. 

 Similarly moments, axial forces in the column and area 

of steel required is higher in IS 1893-2002 than the 

IBC. 

 Story drift for the IS 1893 is not satisfying the criteria 

for the drift in both the cases where as story drift of 

IBC satisfied the criteria only in 1st case. 

 To keep the deflections under the limits we have to 

make the structure stiffer which can be done by 

increasing the dimensions of the lateral load resisting 

systems. 

 In section OMRF IS 1893-2002 PART-1 it is giving 

the area of steel required very high which due to which 

this section becomes flexible and gives maximum 

values of drift, and this drift will damage the building 

to itself and also to the corresponding buildings. 

 To maintain the drift, deflections and other forces 

under the limits the structure must be ductile and stiffer 

not flexible, which can be achieved by increasing the 

response modification factor in case of IS 1893-2002 

PART-1, by increasing the response modification 

factor the strain in the members after the elastic limit 

can go further that is it can sustain more strains without 

collapsing which is needed in case of earthquake, a 
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column should be stiffer in a building than that of the 

beams which can be achieve by making the structure 

more ductile. 

 IBC building performs better under the earthquake 

forces than that of IS 1893-2002 PART-1 building. 

 IS 1893-2002 PART-1 needs some improvement.  
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