
IJSART - Volume 3 Issue 6 –JUNE 2017                                                                                          ISSN [ONLINE]: 2395-1052 
 

Page | 1386                                                                                                                                                                   www.ijsart.com 
 

Structural Analysis of Web Tapered I-Beam with 
Corrugated Trapezoidal Profile By Fea 

 
Tejal N. Patil1, Nagesh L. Shelke2 

1, 2 Department of Civil Engineering 
1, 2 Dr D Y Patil School of Engineering & Technology Pune, India, 

 
Abstract- The paper builds up a 3d limited component model 
utilizing ANSYS to contemplate the impact of the layered 
trapezoidal profile in lateral torsional buckling and bending 
of various web thickness additionally contrasted with the level 
web. Web tapered I bar with a creased trapezoidal profile has 
demonstrated that it increment the effectiveness and has 
diminished shear stress, bending, lateral torsional buckling, 
bending stress and equivalent stress. All examples are 
cantilever bar which is altered toward one side 
(200mm×100mm and 5m length). Eigen esteem locking 
investigation is utilized as a part of an examination of lateral 
torsional buckling and bending of level web and web 
decreased I bar with a layered trapezoidal profile. It is 
researched that the decreased web with proportion 3:2 has 
better results when contrasted with another. It presumes that 
3:2 decreased web proportion of bar with a folded trapezoidal 
profile has incredible imperviousness to bending and lateral 
torsional buckling. Encasing the folded web of a steel bar with 
cement could enhance the imperviousness to transverse 
diversions. 
 
Keywords- corrugated trapezoidal web, finite element analysis, 
bending, lateral torsional buckling, an angle of twist, web 
thickness. 
 

I. INTRODUCTION 
 

Developed steel areas with trapezoid web have been 
utilized for a considerable length of time as a part of a few 
nations, especially to build the out of plane firmness and shear 
buckling quality without the utilization of vertical stiffeners. 
Steel plate with the layered web is not another thought and has 
for such a large number of years been utilized as a part of the 
airship outline, shipbuilding for holders, as chilly shaped 
networks for the long traverse rooftop bar and later for 
structural designing applications in structures and scaffolds. 
The utilization of folded networks takes into account the 
utilization of thin plates without the need of stiffeners, thusly 
it extensively diminishes the expense of the manufacture and 
enhances their exhaustion life. The segments are created by 
welding the trapezoid web steel plate to two spines and turned 
out to be another option for the ordinary hot-rolled and welded 
areas in appreciation to its quality/weight proportion. [1] 

Despite what might be expected, there is little data 
accessible on the lateral torsional buckling conduct of 
decreased pillars with flexible or inflexible restrictions. Truth 
be told, to the creators' best learning the main distributions on 
this subject are because of Butler [2] and to Bradford [3]. The 
previous reported a test examination went for concentrating on 
the impact of horizontal and torsional props on the flexible 
clasping quality of the tip-stacked tapered cantilever I-bars – 
tragically, these trials are efficiently archived to be of any 
genuine esteem. The last expanded the decreased pillar 
segment limited component detailing of Bradford and Cuk [4] 
to incorporate the impacts of ceaseless versatile restrictions. 

 
Steel corrugated web pillars are created supports with 

a thin-walled, folded web and wide steel plate ribs. 
Attributable to its profiled frame, folded web displays an 
improved shear dependability and subsequently dispense with 
the requirement for transverse stiffeners or thicker web plates. 
In this regard, it is a creative plan where the measure of web 
material is upgraded through the inborn strength gave by 
profiling on the web. The profiling of the web by and large 
keeps away from the disappointment of the bar because of loss 
of soundness before the web extreme load is coming to by web 
yielding [6]. 

 
The paper depicts by Trahair tells a productive 

limited component technique for examining the versatile in-
plane bowing and out-of-plane clasping of vague pillar 
structures whose individuals might be decreased and of a 
monosymmetric cross-segment. The structure's stacking 
incorporates concentrated minutes and concentrated or 
consistently circulated off-pivot transverse and longitudinal 
strengths, and its disfigurements might be anticipated or 
opposed by concentrating or persistent inflexible or flexible 
off-hub restrictions [7]. 

 
The present paper deals with the combination of 

above two, means the web tapered I-beam with the corrugated 
trapezoidal profile. According to the literature, the web 
tapered I-beam has great efficiency, also flat web with the 
corrugated trapezoidal profile has an effective result that has 
to improve the strength of the beam to resist lateral torsional 
buckling and bending effect. Hence paper at end conclude the 
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increased efficiency and strength by web tapered I-beam with 
a corrugated trapezoidal profile. 

 
1.  Purpose of grooves. 

 
For making the cross area, proficient to oppose in-

plane twisting it is required that maximum material is set as 
far from the nonpartisan pivot as could be allowed. As the 
profundity of area expands, the profundity of web increments 
and it gets to be slim, the untimely disappointment of brace 
because of web locking in shear may be happening. 
Henceforth to lessen the slimness proportion made by high 
profundity and little thickness of the web, rather than utilizing 
stiffeners, the folded web is the conceivable approach to give 
solidness against the flexible buckling of the web. Give 
concentrate on arrangements trapezoidal grooves. 

  
II. PROPOSED DESIGN 

 
 A new cantilever beam has got to be developed so as 
to check and analysis the bending and buckling behavior of a 
cantilever beam with victimization completely different cross 
sections and with quadrangle internet section to seek out 
resistance capability of a cantilever beam. 
 
  Many solutions are projected so as to compete with 
bending and buckling drawback. 
 
Parameter selection 
 
1. For trapezoidal web 

 
a) Web thickness (tw) – 5.7, 6.7 mm 
b) Corrugation angle (θ) – 300, 450, 600, 750 
c) Infill corrugation plate length (b) – 300, 350 mm 
d) Corrugation web width (h) – 40, 50 mm 
 
2. For Taper Beam 

 
a) Taper ratio – 300:200 
b) Cross section of the cantilever – Symmetrical I-beam 

section 
 

 
Figure 1. Trapezoidal web profile 

 

 
Figure 2. Taper beam 

 
Figure 3. Combination of taper beams with trapezoidal web 

 
Proposes varying cross section cantilever beam with 
trapezoidal web 
 

III. FINITE ELEMENT ANALYSIS 
 
 Finite element analysis is used to study the critical 
buckling by using the Eigenvalue analysis and also to study 
the stress distribution in the web and around the web 
boundary.  
 
1.  Assumption:  
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 With limited component displaying a three-
dimensional (3D) limited component model is produced to 
recreate the conduct of web decreased I-bars with the folded 
trapezoidal profile. Displaying was done utilizing limited 
component programming bundle ANSYS 15. Geometrical 
points of interest of examining bars are mimicked utilizing the 
four-node shell component. This component has five degrees 
of opportunity at every hub, two interpretations, and three 
turns, which empower unequivocal re-enactment of different 
buckling mishappenings. Direct versatile material with 
Young's modulus E = 2.1 × 105 Mpa, shear modulus, G = 
79x103 N/mm2, and Poisson's proportion ν = 0.3, in this 
study, the impacts of lingering anxieties and welding of two 
sections have not been considered. Every I segment is 
portrayed by its traverse L, rib width bf, the spine thickness tf, 
the profundity of parent h, and web thickness tw. A few work 
designs are endeavoring until the above if confinements are set 
in the wake of giving meeting of the anticipated buckling load 
inside sensible execution time.  
 
2.  Eigenvalue Buckling Analysis. 
 
 A limited component study was completed in the 
trapezoidal and straight web area utilizing ANSYS. In this 
concentrate, all models were expected to clasp under 
impeccable conditions, where there is no underlying 
imperfectness and unconventional load.  
 
 Stacking conditions are likewise same for all models, 
two sorts of burdens are viewed as, one is point stack at a free 
end and self-weight of the bar. To guarantee the heap is 
connected through the web, the hubs for the backing will be 
obliged in its x, y, and z interpretation at the back. The 
suppositions utilized as a part of the straight buckling 
investigation are that the direct solidness grid does not change 
before buckling and that the push firmness framework is just a 
several of its underlying quality.  
 
  The fundamental target of an Eigenvalue 
investigation is to acquire the qualities shear, lateral torsional 
buckling resistance, twisting limit. Without considering film 
malleable and rib limit, the displaying strategies utilized as a 
part of the Eigenvalue buckling investigation were utilized. 
This strategy is solid to be utilized as a part of the 
investigation of the shear limit of trapezoidal web contrasted 
with an ordinary level web. 
 

 
Figure 4. Modelling of web tapered I-beam with the 

corrugated trapezoidal profile. 
 
 The advantage of such style is to cut back bending 
and lateral torsional buckling in a cantilever beam. (Such as in 
Jib Crane self-propelled vehicle could too big for one's 
breeches on a cantilever beam as a result of LTB subjected to 
eccentric loading application).  
 
 The web tapered I section with corrugated trapezoidal 
profiles are sometimes tailored so as to optimize the load 
capability at every cross section taking into consideration the 
several distributions of stress. 
 

IV. RESULT AND DISCUSSION 
 
Table 1. FEA results of LTB in Z-axis (mm) for Taper beams 
(300:200) with trapezoid & straight web for eccentric loading 

(e = 100 mm). 
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6.7 37.24 34.47 36.31 37.01 56.9 
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Table 2 FEA results of Bending in Y-Axis (mm) for Taper 
beams (300:200) with trapezoid & straight web for eccentric 

loading (e = 100 mm) 
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5.7 52.47 51.35 53.91 52.41 63.2 
6.7 50.73 49.34 51.22 50.71 61.6 

 
Table 3 FEA results of the angle of twist for Taper beams 

(300:200) with trapezoid & straight web for eccentric loading 
(e = 100 mm). 
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6.7 25.96 22.04 23.91 23.87 32.1 
 

 The impact of some geometric properties of the 
execution of cantilever pillar stacked with point stack at free 
closures, for example, the impact of web thickness (tw), 
groove edge (θ), length of Infill Corrugated Plates (b), and 
width of the corrugated web (h), and web openings were 
explored and the other geometric parameters, for example, are 
= 100 mm, H = 200 mm and tf = 10 mm are kept consistent. In 
the accompanying passages, the aftereffects of these 
parameters are displayed in detail. 
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GRAPH 
 
i. Corrugated Web Plate Thickness (tw) 
 

 
Figure 5. Effect of corrugated web thickness on LBT 

 

 
Figure 6. Effect of corrugated web thickness on Bending 

 
ii. Corrugated web angle (θ) 
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Figure 7. Effect of corrugation angle on LTB 

 

 
Figure 8. Effect of corrugation angle on Bending 

 
iii. Length of Infill Corrugated Plates (b) 
 

 
Figure 9. Effect of infill CP length on LTB 

 

 
Figure 10. Effect of infill CP length on Bending 

 
iv. Corrugated web angle (θ) 

 

 
Figure 11. Effect of corrugated web width on LTB 
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Figure 12. Effect of corrugated web width on Bending 
 
i. Corrugated Web Plate Thickness (tw) 
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Figure 13. Effect of corrugated web plate thickness on the 
angle of twist 

 
ii. Width of corrugated web (h) 
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Figure 14. Effect of width of corrugated web on the angle of 
twist 
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iii. Length of Infill Corrugated Plates (b) 
 

Figure 15. Effect of infill corrugated plate length on the angle 
of twist 

 
iv. Corrugated web angle (θ) 

 

 
Figure 16. Effect of corrugation angle on the angle of twist 

 
V. CONCLUSION 

 
A limited component examination is done on the 

conduct of trapezoidal web steel segment and contrasted the 
same and customary steel area when connected a heap at the 
free end, and the accompanying focuses are finished up: 

  
1. The layered Trapezoidal profile has higher 

impenetrability to bending and parallel torsional buckling 
appeared differently in relation to that of a region with 
level web fragment cantilever shaft. 

2. The corrugated Trapezoidal profile thicknesses, web 
point, a length of infill wrinkled plate, a width of a 
layered web impacts the impenetrability to bending and  
lateral torsional buckling of a cantilever bar,  
 

a) Higher corrugated trapezoidal profile thickness gives the 
higher impenetrability to contort, flat torsional fastening.  

b) With corrugated trapezoidal profile point 450 and 750 
will get higher impenetrability to contort, parallel 
torsional fastening.  

c) Expanding the size of the length of infill furrowed plate 
decreases the impenetrability to bending, lateral torsional 
buckling. 

d) Expanding the size of the width of furrowed web 
constructs the impenetrability to bending, lateral torsional 
buckling. 
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