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Introduction

= Purpose: To take principles of static structural
analysis and design and applying them to a real-
world example.

= Objectives:
Virtually: Model a reall chair withiits defined dimensions
Determine the design: capacities of the chair based on
ItS materals andi connections

Add a realistic load te: chalr, trace the load throughithe
chalr’s structurall members, & input into: multi-frame. 3D
16 analyze the chairs respoense o) the added leaad




The Chalir

= \anufacturer: IKEA

= Style: IVAR Dining Room Chair

= Construction Materials:
2x2.No. 2 [Dense (Assumed) Seuthernm Pine
5/8' Steell Screws (Assumed)




Materials Analysis

= Design Capacities of Southern Pine:
Table of Dimensional Lumber 2” to 4” Thick, 2" & Wider
Values in Pounds Per Sguare Inch (psi)

Extreme Fiber Stress Horizont Compres
in Bending Tension al Compression sion Modulus

Fb Parallel Shear Perpendicular Parallel of

to Grain to Grain to Grain Elasticity

Single Repetitive
Member Member =

1850 2130 1,700,000

No.1 NonDense 1,600,000

No.2 Dense 1700 1960 660 1,700,000
No.2 1,600,000

No.2NonDense 1,400,000

No.3 and Stud 1,400,000




Chalir Structure

Use ofi individual columns, beams, girders
Top plate acts as bracing for live loads on the chair

The top plate sits on the horizontal members to transfer
loads te the columns which are then transferred to the
ground.




Chair Assembly

The individual structural members are brought together
by simple butt joints

The outside columns are screwed into the Interior
girders & beams using 5/8 Inch screws

The top seat plate Is then screwed on top of the
structural frame




| oad Analysis Problems

= Assumed Load 1

A 500 lb person applying| a vertical (y-axis)
point lead In center of chair

No laterall (x-axis) force on assumed load 1

» Assumed Load 2

A 500 I person seated nermally applying a
vertical (y-axis) point Ioad ol 3331 s (2/3 of
Weight)

A lateral (x-axis)load of 167 Is (1/3 efi Welght)
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Load 1 Moment Results




Load 1 Deflection Results
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Load 2 Moment Results
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Load 2 Deflection Results

E0.014,-0.001,-0

‘014,-0.001,0 -0.014,0,0
L0.011,0,-0

014,0,-0

\ 011,00
L0.003,-0,0 L0 003,0,-0

0.0




Conclusions

= Based on these findings, a 500 pound
person dees not come close to the
capacity ofi the beam which leads us to
assume that the connections would fail
pefore the pine members would:fail.

= |nladdition, the load capacities of the 5/8
screws would e able torhandle the 500
llrlead without any: prenlems.
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