International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
wWWwWWw.ijiemr.org

ELSEVIER
SSRN

2018 IJIEMR.Personal use of this material is permitted. Permission from IJIEMR must

be obtained for all other uses, in any current or future media, including
reprinting/republishing this material for advertising or promotional purposes, creating new
collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted
component of this work in other works. No Reprint should be done to this paper, all copy
right is authenticated to Paper Authors

IJIEMR Transactions, online available on 27th Oct 2018. Link

:http://www.ijiemr.org/downloads.php?vol=Volume-07&issue=ISSUE-11

Title: EVALUATING STRUCTURAL ENGINEERING FINITE ELEMENT ANALYSIS DATA
USING MULTIDAY ANALYSIS

Volume 07, Issue 11, Pages: 101-104.
Paper Authors

MR. BHOOMESH & MR. K VAMSI KRISHNA

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic

Bar Code
Vol 07 Issuell, Oct 2018 ISSN 2456 - 5083 www.ijiemr.org




International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

EVALUATING STRUCTURAL_ENGINEERING._FINITE ELEMENT ANALYSIS
DATA USING MULTIDAY ANALYSIS

MR. BHOOMESH & MR. K VAMSI KRISHNA

Malla Reddy Engineering College (Autonomous) Department of Civil Engineering

Abstract

The scope of this paper is to introduce multiday analysis into structural engineering
research and to outline methodology used in tensor decomposition of finite element analysis
(FEA) data. More specifically, the example evaluated herein evaluates the stress distribution
of two different highway bridge structural components (girders and cross frames), being
subjected to incrementally increasing forces. Additionally, the paper shows potential
advantages of using multiday methods in interpretation of FEA data and makes
recommendations for future investigations on the use of multiway methods in FEA post

processing of structural engineering data.

Introduction

Finite Element Analysis (FEA)

* Common tool in structural engineering
* Predicts structural behaviour Based on a

discretization of structural parts into
geometric shapes (elements)

* The number of elements in a typical
model could vary anywhere from hundreds
to millions

FEA in Current Practice

Only a small fraction of this available data
(such as min. and max. stresses) are
quantitatively analyzed

Big data techniques provide opportunity
for more holistic analysis Likely to be
advantageous for comparing differences in
competing design options

Stresses
(psi)

Load increments

Goal:

To explore the use of multiway data
analysis techniques in analyzing structural
engineering FEA output

Scope:

Propose a new procedure for interpreting
FEA data in structural engineering

Propose using multiway method (Tucker3
tensor decomposition) in evaluation of
FEA data

Make recommendations for future use of
multiway tools in structural engineering
FEA
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Tucker3 Tensor Decomposition

Type of higher order singular value
decomposition

Decomposes 3D array into sets of scores
that describe the data in a more condensed
form
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Component 1

High negative scores in Component 1 -
narrowest spread in stress distribution
High positive scores in Component 2 -

widest spread in stress distribution Results:

LPF Loading Scores
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Component 1

High positive scores in Component 1 and
high negative scores in Component 2
low LPFs
*High positive score in Component 2
high LPFs.

Comparing Tucker3 Results to
Experimental Results
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Conclusion

Innovative method of FEA data
interpretation

Possible ability to highlight latent behavior
of bridge components subjected to
increasing load

*Ability to quantify and differentiate the

stress  profiles of different bridge
components
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