KMSI/

Advanced Materials and Structures Lab.

Space Frame

Problem Description: Steel framing systems provide cost-effective solutions for low-rise
buildings. They have high strength-to-weight ratios, and can be prefabricated and custom-
designed. Consider the following two-storey building constructed with structural steel
I-beams. Determine the deformations and the stresses in the frame when a uniform load
of 50 kN/m is applied on the second floor as shown below.

Material: Structural steel

Line pressure: 50 kN/m

I-beam size: W356 x 171
Beam depth = 355.6 mm
Flange width = 171.5 mm
Web thickness = 11.5 mm

Flange thickness = 7.3 mm

Step 1: Create geometry using SpaceClaim

1. Click on select new sketch plane
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R0 -C

nsed  Dotsl  Daplay  Meeswo  Repar
Fon- NO O

) Home - -1 k s

% & drn SBON e ®

P 7 8-9 Qum:- ~00DN>xZ [HES .k

Crobouss o Shotch oo e e Croe Asvemtiy
Srocues

/B Desig
| Structure| Layees Setection Groups Views
Optons-Selectin L

Propartes

Mohamed Abdou Mahran Kasem, PhD
Aerospace Engineering Department, Cairo University



3. Click on plane view
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4. Click on file — spaceclaim options. In the options window select units and change the
spacing as in the following figure

Popular
r_!-‘ I Detailing
. @ SYS sodoc 5 Appearance
7 Open Edit Intersect Selection
@ SYS sodoc s
Save 3 nap
- =
- @skmaﬂmcﬂmmmm units
Eos
Sheet Metal
SYS.scd
! ;B&smm @ n: Navigation
MultiToudh
Designi scdoc
< Share . ‘ST' =
Advanced
A Save Project File Options
il Support Files
U e .
Customize
-
| Close Add-Ins
{0 SpaceCinim Options |3 Exit SpaceClaim License
! Snap o grid ‘Customize SpaceClaim Resources
o Snsp 1o engle
Creste layout curves
1] Dimensions a -
Properties
h
(Zhwx
|Fmpemes Appearance N\ Designt %

SpaceClaim Options

Q Type here to search

Primary precision: |2 = Show trailing zero

Angular precision: |1 = Show trailing zero

Use tight tolerances
| Show symbol in user interface

/| Show symbol in annotations

Extended dimensions

Use dual dimensions

Show nearest fraction

User interface preview: 342 9mm

Annotation preview: 342.9mm
Angular preview: 54.5°
Grid
Minor grid spacing: 0.1

Number of grid lines per major:

Reset to Defaults

Mohamed Abdou Mahran Kasem, PhD
Aerospace Engineering Department, Cairo University



XMSI

Advanced Materials and Structures Lab.

5. From the design tab — select line and sketch the following shape
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7. Press Ctrl and move the sketch in the z-direction — enter 6 m
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8. Connect all the vertices together using the line option
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9. Define the elements cross section to be W356 x 171
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10. Right click on the beam section — select edit profile
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11. Select all the curve lines and click create in the Prepare — beams tab to define the elements
cross sections
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12. Select all beams - right click and choose -move to new component
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Structure Click an object. Double-click to select an edge loop. Triple-click to select a solid
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13. Under the component properties — in the share topology section — select Merge to merge the
coincident nodes
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This concludes the geometric modeling
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