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Abstract— In today's current high-rise building construction, 

lateral loads such as wind loads are a key problem. Steel - 

Concrete Composite building, on the other hand, has acquired 

widespread recognition across the globe as a viable 

alternative to pure steel or pure concrete construction. In 

comparison to RCC constructions, composite structures are 

better suited for high-rise buildings, according to the study. 

They have great rigidity, stability, and strength, which may 

be used to withstand enormous lateral wind loads while still 

supporting the structure's gravity loading. In this research, 

ETABS 15 software was used to conduct a comparative 

analysis of high-rise buildings for different geometrical forms 

exposed to wind stress for both RCC and Composite 

structures. The three geometrical shapes of Rectangular, 

Triangular, and Plus are used with the same base plan and 

floor-to-floor height. All of the frames are examined first with 

an RCC frame and then with a Steel-Concrete Composite 

frame. The structure is made up of G+15 storeys. The 

maximum storey displacement, maximum storey shear, and 

maximum storey moment for both Reinforced Concrete and 

Steel-Concrete Composite structures were calculated using 

ETABS 15 software, and comparisons were made for all three 

geometrical shapes to see which has the most stability and 

resistance to wind load among all the cases considered. 
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I. INTRODUCTION 

As the world's population becomes more densely urbanized, 

so does the need for more high-rise structures. Wind pressure 

increases as the structure rise in height. Thus, comprehensive 

modeling of such wind forces is needed to analyze the 

structure's behavior with a clear view of the potential damage. 

Distinct structural components may be combined in 

composite structures, and the materials used to build them can 

be different or comparable. There are several benefits to 

composite construction over RCC, including speed of 

erection and weight reduction, improved quality control, and 

shorter building times. Composite structures also have more 

ductility than RCC structures, making them better able to 

withstand lateral loads. The structure's lifespan is additionally 

extended because of the use of composite materials. 

Structures with triangular and rectangular geometries totaling 

16 storeys (G+15), using conventional RCC and composite 

structures, were compared using ETABS software to find the 

best structural system with the most suited geometrical form 

of the assumed two shapes in this study. The computer 

application program ETABS has studied and constructed six 

possible examples of the model as a frame structure, all of 

which have the same floor space. An Indian Standard Code 

of Practice-compliant design approach is utilized for the 

study of the whole structure, which includes calculating loads 

and evaluating the entire structure using a modeling program. 

Engineers' structural analysis and design skills may be 

considerably enhanced by ETABS. A large part of its potency 

is due to the many choices and functions that it offers. The 

ease with which it may be used also plays a role. ETABS is 

an all-in-one solution. Underneath the easy-to-use graphical 

user interface, there is a slew of sophisticated math 

algorithms, design processes, and international protocols at 

work. There is just a one-floor system and vertical and lateral 

frame systems model for the complete structure to assess and 

design. When it comes to wind loading study of structures, 

ETABS is a great tool. 

II. REVIEW OF THE LITERATURE 

A.S. Boke and K. R. Suryawanshi (2017) examined 

reinforced concrete, steel, and composite structures under the 

effects of static and dynamic stresses. The findings of this 

study revealed that composite constructions are the most 

effective. In comparison to steel and reinforced concrete 

constructions, it is more suitable for high-rise buildings. The 

response spectrum approach used in The ETABS program 

was used to compare three buildings. Base shear for 

composite structures, according to their research, has 

Displacement for composite structures has risen by 49 

percent and for steel structures has increased by 26 percent. 

Compared to the RCC construction, 46 percent of Composite 

constructions also take less time to build than traditional ones. 

No formwork is needed for R.C.C. constructions. 

 S. Gorakhnath Jadhav, R. Shrikant Sutar, and V. 

Shriprasad Bankar (2017) gave a presentation on their work. 

RCC and composite constructions have inelastic behavior. 

ETABS was used to do the pushover analysis, and the results 

were compared. Narrative drift, displacements, and other 

characteristics came to the following conclusions: - 

According to the corresponding linear analysis, the tale drift 

is reduced by around 49%. In comparison to RCC. The 

displacement of the tale is also reduced by around 9%. Static 

equivalent linear analysis. When compared to RCC, narrative 

displacement is reduced when using pushover analysis. 

Composite structures have a superior overall reaction than 

RCC structures, producing less displacement and more 

energy increased structure resistance 

III. METHODOLOGY 

The construction of three geometrical forms of Rectangular, 

Triangular, and Plus shape bases using both conventional 

RCC and Steel-Concrete Composite structures was explored 

for this research. Traditional RCC beams, columns, and slabs 

are used to simulate G+15 story structures, as well as 

composite columns and steel beams of three various forms 

(Rectangular, Triangular, and Plus shape). These structures 

were given measurements that made their base area the same. 
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Now, utilizing ETABS software, the model must be created 

for steel-concrete composite structures as well as traditional 

RCC beam-column structures. The most efficient and 

inexpensive section sizes are chosen for comparison between 

the RCC structure and the steel-concrete composite structure 

by measuring the maximum bending moment, shear force, 

maximum deflection, and nodal displacement of the column 

owing to load combination. The emphasis is on steel-concrete 

structural components, their connections, and the impact of 

their interactions on the composite structure's dependability 

under general loading and wind loading compared to a 

conventional reinforced concrete structure. 

A. Modelling Assumptions 

Only the main block of the building is taken into account. The 

staircase is not taken into account throughout the design 

process. To prevent eccentricity, the beams are resting 

centrally on the column. In ETABS, this is done 

automatically. M25 and Fe415 concrete and steel grades are 

employed for all structural components. The footing is not 

well-designed. Fixed supports are used to assist. 

S.No. Specifications 
Model     

Numbers 

1 
G+15 Storied RCC structural 

model with Rectangular Base Plan 
Case 01 

2 
G+15 Storied Composite structural 

model with Rectangular Base Plan 
Case 02 

3 
G+15 Storied RCC structural 

model with Triangular Base Plan 
Case 03 

4 
G+15 Storied Composite structural 

model with Triangular Base Plan 
Case 04 

5 
G+15 Storied RCC structural 

model with Plus Base Plan 
Case 05 

6 
G+15 Storied Composite structural 

model with Plus Base Plan 
Case 06 

Table 1: Description of Case Model Used in Frame 

 
Fig. 1: Wind effects on High Rise Building 

 
Fig. 2: Case Study of Different Types of Model Numbers 

B. Subdivision Properties  

The built-up area is equivalent for all designs of various-

shaped frames, with the basic plan being 200 sq. m. The 

overall height of the construction is 56 meters, with a floor to 

floor height of 3.5 meters. The whole study was done using 

ETABS software. Assigning material characteristics for 

concrete grade M20 and steel grade Fe415, then section 

properties for 300mm x 450mm beam and 500mm x 500mm 

column with concrete grade M20 and steel grade Fe415, 

which are the same for all frame structural Specifications and 

properties evaluated in Table 2. 

1 Floor to floor height 3.5m 

2 
Total height of the building 

(G+15) 
56m 

3 Slab Thickness 150mm 

4 Type of structure 
Conventional RCC 

& Composite 

5 Soil type (as per 1893:2002) Medium 

6 Importance Factor 1 

7 Seismic Zone Zone II 

8 Grade of Concrete M25 

9 Grade of Steel M415 

10 Beam Size 300mm X 450mm 

11 Column Size 500mm X 500mm 

12 
Loads 

Applied 

D.L. 

Deal 

Load 

calculated as per 

self- weight 

Floor 

Finish 
1 kN/m2 

L.L. 
Live 

Load 
2.5 kN/m2 

W.L. 
Wind 

Load 

calculated as per IS 

875 part3 

13 Load Combination 1.2(DL + LL + WL) 

Table 2:  Member Properties & Specifications for the Model 

 The ETABS program captures the cross-section 

characteristics of the beam, as illustrated in the image below. 

For all three shaped model structures, RCC beams of size 

300mm x 450mm for Conventional RCC frame structure and 

I-section (ISHB400) hot rolled beam for Composite structure 

were used. In the ETABS program, the cross-section 
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characteristics of the Column are as indicated in the image 

below. For all three shaped model structures, RCC Column 

of dimension 500mm x 500mm for Conventional RCC frame 

structure and Tabular section filled with concrete column 

section for Composite structure. 

IV. RESULT AND DISCUSSION 

A. Maximum Storey Displacement Comparison The 

maximum displacement (along the Y-axis) for each storey as 

calculated by the ETABS Software is shown in the table 

below. 

Maximum Storey Shear (kN) 

Storey Case 01 Case 02 

 RCC-Rectangular 
Composite- 

Rectangular 

Sixteen 4033.297 2601.662 

Fifteen 8066.594 5203.323 

Fourteen 12099.891 7804.985 

Thirteen 16133.188 10406.647 

Twelve 20166.484 13008.308 

Eleven 24199.781 15609.970 

Ten 28233.078 18211.632 

Nine 32266.375 20813.294 

Eight 36299.672 23414.955 

Seven 40332.969 26016.617 

Six 44366.266 28618.279 

Five 48399.563 31219.940 

Four 52432.860 33821.602 

Three 56466.156 36423.264 

Two 60499.453 39024.925 

One 64532.750 41626.587 

Table 3: Storey Displacement for Rectangular, Triangular 

and plus frame 

 

 
Fig. 2: Graph Analysis of Rectangular, Triangular and plus 

frame 

B. Discussion 

 When compared to RCC Structure, the value of 

maximum storey displacement in Composite Structure 

decreases by roughly 1% for the rectangular design. 

 When compared to RCC Structure, the value of 

maximum storey displacement in Composite Structure 

drops by roughly 5% for triangular design. 

 In comparison to RCC Structure, the value of maximum 

storey displacement in Composite Structure lowered by 

roughly 2% for the plus design. 

 For the RCC Structure model, the value of maximum 

storey displacement in the top floor rose by about 42 

percent on average, whereas for the Plus Structure 

model, the value of maximum storey displacement in the 

top floor was reduced by around 23 percent. 

 For the RCC model, the maximum storey displacement 

in the top floor increases by around 40%, while for the 

Composite Structure model, the maximum storey 

displacement in the top floor decreases by about 24% 

when the structure is changed from Rectangular to Plus. 

 When we convert the construction from standard RCC to 

composite, the maximum storey displacement in the top 

floor drops by roughly 35% on average for rectangular 

plans. 

 When we convert the construction from standard RCC to 

composite, the maximum storey displacement in the top 

floor drops by roughly 63 percent on average for 

triangular plans. 

 Changing the structure from standard RCC to composite 

reduces the maximum storey displacement on the top 

floor by around 18 percent on average for the Plus 

design. 

 Changing the structure from Rectangular to Triangular 

increases the maximum storey displacement in the top 

floor by about 20% for the RCC model, while changing 

the structure from Rectangular to plus decreases the 

maximum storey displacement in the top floor by about 

31% for the RCC Structure model. 

 Changing the structure from Rectangular to Triangular 

reduces the maximum storey displacement in the top 

floor by approximately 29% in the Composite model, and 
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changing the structure from Rectangular to plus reduce 

the maximum storey displacement in the top level by 

about 4% in the Composite model. 

V. CONCLUSIONS 

 The values of storey displacements are within allowed 

limits according to IS code restrictions in all scenarios 

evaluated. It is reasonable to infer that case-06 with the 

Plus design of Composite frame construction produces 

the best results and is more stable than the other 

instances. 

 The resistance to lateral wind load rises when we 

chamfer the edges of rectangular or square plan frame 

structures, and the structure's stability may be further 

strengthened with the aid of Steel-Concrete Composite 

construction. 

 Steel beams in Steel-Concrete Composite frame 

construction are typically 25% smaller than those in an 

RCC frame structure. As a result, the composite 

structure's dead load is lower than that of an RCC frame 

structure, allowing for more cost-effective foundation 

construction. 

 In addition, since no formwork is necessary, composite 

buildings take less time to construct than RCC structures. 

In the case of high-rise buildings, Steel-Concrete 

Composite constructions are therefore more cost-

effective. Because hinges are created in the beam 

element rather than the column element, the Steel-

Concrete Composite frame exhibits strong column weak 

beam behavior. 

 Composite columns are also commonly employed in 

practice to withstand principally compressive pressure 

and come in a variety of shapes and sizes, including 

concrete-filled sections and, more recently, high-

strength, high-performance concrete. 

 The utilization of composite construction, which is quick 

to produce and decreases erection time, is critical to the 

future development of steel-framed structures. 
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