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Abstract: In this paper the study is done for analysis and design of the RCC Building and Steel Building. 

Complete building of RCC and Steel material considered for the analysis and design purpose. The whole 
analysis and design is done by using IS: 1893:2002 and IS: 800:2007. For such type of study Software STAAD 
PRO 2007 is used. In this paper the building is of three-storey two-bay building which mainly considered for 
zone V where maximum earthquake occurs. Severity is more and more in zone V and therefore maximum 
forces are developed .But from whole study it is clear that both buildings such as RCC and Steel buildings carry 
higher seismic forces and therefore does not fail any member in the building. Steel is the ductile material and 
hence steel building is best suited in the highest seismic zone. For RCC Building adopt Strong Column Weak 
Beam Concept. 
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INTRODUCTION 

Reinforced concrete multi-storied buildings are very complex to model as structural systems for 

analysis. Usually, they are modelled as two-dimensional or three-dimensional frame systems 

using finite beam elements. For evaluating stiffness matrix of beam elements, the properties 

required are – area of section, effective area in shear, and moment of inertia about the axis of 

bending and for three-dimensional analysis, in addition, torsional moment of inertia. Also, the 

modulus of elasticity and rigidity are to be estimated. However, no guidelines are available for 

the rational computation of sectional properties incorporating the effects of reinforcements 

in concrete members and the analysis is full of approximations. A case history of a RC structure, 

where the first author was involved in the study, is briefly cited in the paper. 

 Steel is a material which has high strength per unit mass. Steel is a common building material 

used throughout the construction industry. Industrial buildings are generally designed as 

enclosures that provide space for internal activities, which may involve use of overhead cranes 

or suspended equipments as well as provision of office space or mezzanine floors. Its primary 

purpose is to form a skeleton for the building or the structure essentially the part of the 

structure that holds everything up and together. Steel has many advantages when compared to 

other building materials such as concrete, timber, plastics and the newer composite materials. 

Steel is one of the friendliest environmental building materials. Steel is 100% recyclable 

material. Of all the structural building material in use today steel is perhaps the most 

universally acceptable as versatile material for engineering construction. Function of all the 

structure is to withstand stresses due to loads i.e., wind, earthquake etc. without failure or 

undue distress such as excessive deflections, dangerous vibrations etc. Steel as a building 

material has been studied and tested for many years.  

II. SCOPE:  

Over here the study is done for seismic analysis and design of RCC Building and Steel Building. 

The analysis and design is done for stresses, bending moments, deflections and axial forces as 

per grid formation methodology. 

III. DESIGN PHILOSOPHY:  

Before we proceed with the actual analysis and design of structure following points are 

considered -  

1. The structural system and type  

http://theconstructor.org/practical-guide/material-testing/concrete-material-testing/
http://theconstructor.org/building/buildings/
http://theconstructor.org/structural-engg/moment-of-inertia/2825/
http://theconstructor.org/practical-guide/work-procedure/concrete-work-procedure/
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2. The choice of an open or covered structure  

3. The selection of the construction material  

4. The location, ground conditions i.e., geography of the area  

5. The method which is used  

6. The design concept  

7. IS codes used  

With the use of proper method, IS code and also all analysis and design done by STAAD PRO. 

IV. EXPERIMENTAL WORK : 

Problem Consideration for RCC Building : 

The plan and elevation of a three-storey RCC School building is as shown in figure. The building 

is located in seismic zone V. The type of soil encountered in medium stiff and it is proposed to 

design the building with a special moment resisting frame. The load intensity of dead load is 10 

KN/m2 and the floors are to cater to an imposed load of 3 KN/m2. Determine the design seismic 

loads on the structure by static analysis. 

Given data: 

DL = 10 KN/m2 

LL = 3 KN/m2 

Zone V 

Z = 0.36 (From IS:1893:2002) 

I = 1.5 (From IS:1893:2002) 

R = 5 (From IS:1893:2002) 

Type of soil = Medium stiff 

Type of building = RCC School Building with special moment resisting frame. 

STAAD Consideration : 
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Number of Nodes 36 Highest Node 36 

Number of Elements 63 Highest Beam 63 

Number of Plates 12 Highest Plate 75 

 

Load Cases and Combinations: 

Type L/C Name 

Primary 1 EQX 

Primary 2 EQZ 

Primary 3 DL 

Primary 4 LL 

Combination 5 1.5(DL+LL) 

Combination 6 1.2(DL+LL+EQX) 

Combination 7 1.2(DL+LL+EQZ) 

Combination 8 1.2(DL+LL-EQX) 

Combination 9 1.2(DL+LL-EQZ) 

Combination 10 1.5(DL+EQX) 

Combination 11 1.5(DL+EQZ) 

Combination 12 1.5(DL-EQX) 

Combination 13 1.5(DL-EQZ) 

Combination 14 0.9DL+1.5EQX 

Combination 15 0.9DL-1.5EQX 

Combination 16 0.9DL+1.5EQZ 

Combination 17 0.9DL-1.5EQZ 

 

Section Properties : 

Prop Section Area 
(cm2) 

Iyy 
(cm4) 

Izz 
(cm4) 

J 
(cm4) 

Material 

2 Rect 0.45x0.35  1.57E 3  161E 3  266E 3  338E 3 CONCRETE 

3 Rect 0.50x0.45  2.25E 3  380E 3  469E 3  705E 3 CONCRETE 
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STAAD Model : 

                                                                                                                             

3D View                                                                          Elevation 

 

 

Plan 

Problem Consideration for Steel Building : 

Same building considered for analysis and design with the material as steel. Whole dimensions 

of the building are same as of RCC Building. 

STAAD Consideration : 
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Section Properties 

Prop Section Area 
(cm2) 

Iyy 
(cm4) 

Izz 
(cm4) 

J 
(cm4) 

Material 

2 ISHB450  111.100  2.98E 3  39.2E 3  56.544 STEEL 
3 ISHB150  34.500  432.000  1.46E 3  7.983 STEEL 
4 ISHB225  54.900  1.35E 3  5.28E 3  13.197 STEEL 
5 ISHB250  65.000  1.96E 3  7.74E 3  17.736 STEEL 
6 ISHB200  47.500  967.000  3.61E 3  11.097 STEEL 
7 ISHB150A  39.000  460.000  1.54E 3  9.898 STEEL 
8 ISHB225A  59.700  1.4E 3  5.48E 3  15.688 STEEL 
9 ISWB225  43.200  449.000  3.92E 3  11.496 STEEL 
 

Load Combinations: 

Comb. Combination L/C Name Primary Primary L/C 

Name 

Factor 

5 1.5(DL+LL) 3 DL  1.50 
  4 LL  1.50 
6 1.7(DL+LL) 3 DL  1.70 
  4 LL  1.70 
7 1.7(DL+EQX) 3 DL  1.70 
  1 EQX  1.70 
8 1.7(DL+EQZ) 3 DL  1.70 
  4 LL  1.70 
9 1.7(DL-EQX) 3 DL  1.70 
  1 EQX -1.70 
10 1.7(DL-EQZ) 3 DL  1.70 
  2 EQZ -1.70 
11 1.3(DL+LL+EQX) 3 DL  1.30 
  4 LL  1.30 
  1 EQX  1.30 
12 1.3(DL+LL+EQZ) 3 DL  1.30 
  4 LL  1.30 
  2 EQZ  1.30 
13 1.3(DL+LL-EQX) 3 DL  1.30 
  4 LL  1.30 
  1 EQX -1.30 
14 1.3(DL+LL-EQZ) 3 DL  1.30 
  4 LL  1.30 
  2 EQZ -1.30 
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RESULTS & OBSERVATIONS : 

Reaction Summary For RCC Building : 

   Horizontal Vertical Horizontal Moment 

 Node L/C FX 

(kN) 

FY 

(kN) 

FZ 

(kN) 

MX 

(kNm) 

MY 

(kNm) 

MZ 

(kNm) 

Max FX 14 12:1.5(DL-EQX)  41.169  372.647  0.000  0.000  0.000 -80.037 

Min FX 14 10:1.5(DL+EQX) -41.169  372.647 -0.000 -0.000 -0.000  80.037 

Max FY 14 5:1.5(DL+LL)  0.000  484.441  0.000  0.000  0.000 -0.000 

Min FY 13 1:EQX -20.450 -66.110 -0.000 -0.000 -0.000  45.419 

Max FZ 14 13:1.5(DL-EQZ)  0.000  372.647  40.775  77.437  0.000 -0.000 

Min FZ 14 11:1.5(DL+EQZ) -0.000  372.647 -40.775 -77.437 -0.000  0.000 

Max MX 14 13:1.5(DL-EQZ)  0.000  372.647  40.775  77.437  0.000 -0.000 

Min MX 14 11:1.5(DL+EQZ) -0.000  372.647 -40.775 -77.437 -0.000  0.000 

Max MY 25 11:1.5(DL+EQZ)  4.670  251.783 -30.316 -65.480  0.027 -5.335 

Min MY 27 11:1.5(DL+EQZ) -4.670  251.783 -30.316 -65.480 -0.027  5.335 

Max MZ 14 10:1.5(DL+EQX) -41.169  372.647 -0.000 -0.000 -0.000  80.037 

Min MZ 14 12:1.5(DL-EQX)  41.169  372.647  0.000  0.000  0.000 -80.037 

 

Reaction Summary For Steel Building : 

   Horizontal Vertical Horizontal Moment 

 Node L/C FX 

(kN) 

FY 

(kN) 

FZ 

(kN) 

MX 

(kNm) 

MY 

(kNm) 

MZ 

(kNm) 

Max FX 14 9:1.7(DL-EQX)  22.917  399.750 -0.016 -0.043  0.001 -40.296 

Min FX 14 7:1.7(DL+EQX) -22.917  399.750 -0.016 -0.043 -0.001  40.296 

Max FY 14 6:1.7(DL+LL)  0.000  519.676 -0.021 -0.055  0.000 -0.000 

Min FY 13 1:EQX -12.777 -36.766 -0.454 -0.795 -0.000  22.454 

Max FZ 14 10:1.7(DL-EQZ) -0.000  387.348  11.721  20.521 -0.000 -0.000 

Min FZ 14 12:1.3(DL+LL+EQZ)  0.000  406.883 -8.991 -15.768  0.000 -0.000 

Max MX 14 10:1.7(DL-EQZ) -0.000  387.348  11.721  20.521 -0.000 -0.000 

Min MX 14 12:1.3(DL+LL+EQZ)  0.000  406.883 -8.991 -15.768  0.000 -0.000 

Max MY 14 9:1.7(DL-EQX)  22.917  399.750 -0.016 -0.043  0.001 -40.296 

Min MY 14 7:1.7(DL+EQX) -22.917  399.750 -0.016 -0.043 -0.001  40.296 

Max MZ 14 7:1.7(DL+EQX) -22.917  399.750 -0.016 -0.043 -0.001  40.296 

Min MZ 14 9:1.7(DL-EQX)  22.917  399.750 -0.016 -0.043  0.001 -40.296 
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Comparative Study of Stresses developed in the plate : 

                           

Stresses due to 1.2(DL+LL+EQX)                                 Stresses due to 1.3(DL+LL+EQX) 

For  RCC Building                                                          For Steel Building 
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CONCLUSION: 

In this paper the study is done for seismic analysis and design of RCC and Steel building with the 

same building dimensions. This building is considered with comparison of seismic forces. In this 

paper earthquake resistant design criteria is adopted such as the most important point is the 

strong column weak beam concept. And for the Steel Building earthquake resistant criteria is 

nothing but the use of steel because steel is a ductile material & therefore it absorbs more and 

more seismic forces or vibrations. Finally it is clear that both buildings i.e., RCC and STEEL 

Building carry all seismic forces without any damage. Maximum seismic forces are developed 

for the load combinations 1.5(dl+ll). From results and observations it is clear that maximum 

forces are developed in steel building. Whole analysis and design results reflect that both the 

buildings like RCC Building & STEEL Building are stable against seismic forces in heavier severity 

i.e, where the maximum earthquake occurs. 

REFERENCES 

1. IS 1893(part 1):2002: Criteria for earthquake resistant design of structures: Part 1 General 

Provisions and Buildings (fifth revision). 

2. IS 4326:1993: Earthquake resistant design and construction of buildings – code of practice 

(second revision). 

3. IS 13920:1993: Ductile detailing of reinforced concrete structures subjected to seismic f 

orcescode of practice. 

4. IS 456:2000: Code of practice for plain and reinforced concrete (fourth revision). 

5. Mittal, A.K and Pradan, K.K,” Additional cost for Earthquake resistant design”, seminar on 

Earthquakes in built environment, New Delhi, Journal of Indian Building Congress, Volume 8, 

number 2, 2001. 

6. Dr. D. R. Panchal and Dr. S. C. Patodi, “Response of a Steel Concrete Composite Building Vis-a-

Vis and R.C.C. Building under Seismic Forces”, NBM & CW journal, AUGUST 2010.  

7. IS: 456, Code of practice for plain and reinforced concrete code of practice, Bureau of Indian 

Standards, New Delhi, 2000. 

8. IS: 1893, Criteria for earthquake resistant design of structures – general provisions for 

buildings, Part 1, Bureau of Indian Standards, New Delhi, 2002. 

9. IS: 800, Code of practice for general construction in steel, Bureau of Indian Standards, New 

Delhi, 2007. 


