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Abstract— Cold-formed steel makes the major role in 

structural construction. Footing, column and beam are makes 

the major role to strengthen the structure. Beam of the I-

section with corrugated web can be investigated by 

experimentally and analysed by ANSYS software. Also 

comparison between beams with flat web to the corrugated 

web normally the beam of I-section with flat web can be used. 

But our aim is to attain more strength with corrugated web. 

Mainly the flexural strength can be studied and discussed. 

Experimental test should under two points loading in simply 

supported condition. Similarly the numerical analysis could 

do with same condition. As a result that the I-section with 

corrugated web attains higher flexural strength compared to 

flat web and there was no failure in shear zone. Also the depth 

of web increases thus the strength increases. 
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I. INTRODUCTION 

Hot rolled and cold formed members are the two main 

families of structural members in steel construction. cold 

formed structural have a growing importance. 

A. Cold-formed steel 

Cold-formed steel applications can be traced back as early as 

the 1850s in both the United States and Great Britain. In the 

late 1920s and early 1930s, cold formed steel entered the 

building construction area with products manufactured by a 

handful of fabricators.  

 Although these products were successful in 

performance, they faced difficulties with acceptance for two 

reasons one is there was no standard design methodology 

available, and another is cold-formed steel was not included 

in the building codes at that time. Many of the cold-formed 

steel applications were unable to be used due to the lack of 

design methodology and product recognition. 

 Nowadays there is availability of everything such as 

design procedure, proper productivity, installation, etc., At 

the same time many uses accured in structural construction 

by using cold formed steel.  

1) Cold-formed steel Uses 

 Non-combustible material  

 Recyclable nature  

 Energy efficiency  

 Lightweight 

 High-strength and stiffness  

 Fast and easy erection and installation  

 Dimensionally stable material  

 No formwork needed  

 Durable material  

 Economy in transportation and handling  

2) Cold-formed steel types 

In building construction, cold-formed steel products can be 

classified into three categories:  

 Members  

 Panels  

 Prefabricated assemblies 

3) Cold-formed steel types 

Popular and usual sections are 

 C-Section 

 I-Section 

 T-Section 

 From these section, I-Section can be taken. An I-

beam, also known as H-beam. I-beams are widely used in the 

construction industry. 

 

B. Corrugated web  

Corrugated web beams are built-up girders with a thin-

walled, corrugated web and wide plate flanges. 

 Corrugated web beams may be used as beams (roof 

or slab beams, structural beams) or as components subject to 

normal forces (columns or frame columns) virtually without 

structural limitations.  

 The optimum area of application is in steel structural 

engineering wherever rolled profiles of structural height 

greater than 450 mm or low lattice girders of structural height 

below approximately 1,800 mm were formerly used. 

 
1) Corrugated web types 

 Trapezoidal corrugation 

 Triangular corrugation 

 sinusoidal corrugation  
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II. TYPE OF CORRUGATION USED 

Engineers have realized that corrugation in webs increase 

their stability against buckling and can result in very 

economical designs.  

 Less cost and higher load carrying capacity, 

corrugated web beam provide a high strength-to-weight ratio.  

 Furthermore, erection cost is reduced, since the 

corrugation in the web provides a higher resistance against 

bending about the weak axis. 

A. Trapezoidal corrugation 

A reduced yield strength considers the influence of transverse 

bending moments. These moments are caused by the shear 

flow longitudinal to the joint of flange or corrugated web. It 

has to be taken into account for trapezoidal corrugated web. 

B. Triangular corrugation 

The angle and the thickness of the steel can be determines the 

strength of the total section of the structure. Which the angle 

takes the major role in the corrugation. 

C. Uses 

 Industrial Building and warehouse  

 Bridge construction for road and railways  

 Crane Bridged, Crane ways and crane supports  

 Floating construction and offshore projects  

 Shipbuilding works. 

III. SPECIMEN DETAILS 

A. For I-Section with Flat Web 

Span of the beam, L - 2000 mm  

Thickness of the flange, tf -  2 mm  

Thickness of the web, tw - 1.2 mm 

Width of the flange, bf - 100 mm  

Depth of web can be with two different size, they are 

Depth of Web, d1  - 200 mm  

Depth of Web, d2  - 250 mm  

B. For I-Section with Trapezoidal Corrugation Web 

Span of the beam, L  - 2000 mm  

Thickness of the flange, tf -  2 mm  

Thickness of the web, tw - 1.2 mm 

Width of the flange, bf - 100 mm  

Web corrugation angle, θ - 45° 

Depth of web can be with two different size, they are 

Depth of Web, d1  - 200 mm  

Depth of Web, d2  - 250 mm  

C. For I-Section with Triangular Corrugation Web 

Span of the beam, L  - 2000 mm  

Thickness of the flange, tf -  2 mm  

Thickness of the web, tw - 1.2 mm 

Width of the flange, bf - 100 mm  

Web corrugation angle, θ - 45° 

Depth of web can be with two different sizes, they are 

Depth of Web, d1  - 200 mm  

Depth of Web, d2  - 250 mm  

IV. EXPERIMENTAL INVESTIGATION 

The experimental arrangement consisted of a 1000 KN 

capacity UTM was used to apply loads. The load is applied 

axially along the centroid of the beam and it is distributed into 

two point loading by distributor .i.e. load applying at l/3 

distances. The deflection in the X and Z direction and the 

axial deformation in Y direction are measured by using dial 

gauge. 

V. SOFTWARE ANALYSIS 

ANSYS software is used to analyse the cold formed steel by 

accurately. The finite element method is a numerical analysis 

technique for obtaining approximate solutions to wide variety 

of Engineering problems. The basic concept behind the finite 

element analysis is that structure is divided into finite 

numbers of elements having finite dimensions and reducing 

the structure having infinite degrees of freedom to finite 

degrees of freedom. 

VI. TEST CONDUCTED 

The test taken by both experimental and software. They are 

Flexural Test 

Load carrying capacity 

VII. OBTAINED RESULT 

A. For I-Section with Flat Web 

WEB DEPTH (mm) EXPERIMENTAL (N) 

200 14000 

250 16000 

I-Section with Flat Web can be tested with different depth of 

web. For which the flexural strength can obtained. 

B. For I-Section with Corrugation Web 

Corrugated 

web 

WEB 

DEPTH 

(mm) 

ANSYS 

(N) 

EXPERIMENTAL 

(N) 

Triangular 200 16768 17000 

Triangular 250 19458 19500 

Trapezoidal 200 16536 16500 

Trapezoidal 250 19398 19000 

 
Chart 1: Flexural strength of Trapezoidal web 
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Chart 2: Flexural strength of Trapezoidal web 

VIII. COMPARISON WITH FLAT WEB TO TRAPEZOIDAL 

CORRUGATION WEB  

Description 200 mm 250 mm 

FLAT WEB 14000 16000 

TRAPEZOIDAL WEB 16500 19000 

 
Chart 3: Comparison with Flat Web to Trapezoidal 

Corrugation Web 

IX. COMPARISON WITH FLAT WEB TO TRIANGULAR 

CORRUGATION WEB 

Description 200 mm 250 mm 

FLAT WEB 14000 16000 

TRIANGULAR WEB 17000 19500 

 
Chart 4: Comparison with Flat Web to Triangular 

Corrugation Web 

X. CONCLUSION 

 Comparison between I-section of flat web to the 

corrugated web, thus the corrugated web could withstand 

the higher flexural strength. 

 There is no failure in shear zone. 

 The depth of the web is increased that the flexural 

strength also increased and yielding strength could 

decrease. So there is a limited condition to providing 

span length to web depth. 

 Triangular corrugated web provides more load carrying 

capacity as compared with the Trapezoidal corrugated 

web. 

 For Trapezoidal web 20% increased and for Triangular 

web 35% increased in load carrying capacity as 

compared to the normal flat web. 

 Corrugation thickness increases increased thus the 

strength also increased. 
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