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Recitation 004

Welcome to session 4!
e Quick Lecture Recap
e Homework #4 Steel Beam Analysis
e Tower

e Lab: None

Feel free to ask questions anytime
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Lecture: Properties of Steel

Architecture 324

Structures Il

Steel Beam Analysis

» Steel Codes: ASD vs. LRFD
* Analysis Methods
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Lecture: Steel Beam Analysis
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Procedure - Analysis of Steel Beams — for Zone 1 L,<L,

Pass/Fail

Given: yield stress, steel section, loading, bracing (L,)

Find: pass/fail of section

1.

. Determine the design moment M,

. Determine the nominal moment, Mn

. Factor the nominal moment

1. SIMPLE BEAM—UNIFORMLY DISTRIBUTED LOAD

Calculate the factored design load w,,
w, = 1.2wp + 1.6w

-nu.(nmtu) ¢ o o o --—T—-

™y -Fu-n

M, will be the maximum beam
moment using the factored loads

. Insure that L, <L, (zone 1)

L, =176 ryvE/Fy ) . ZONE3

FIRST YIELD

FULL Mr

PLASTIC
MOMENT
Mp

M, = F, Z, (look up Z, for section)

M Nominal Resisting
n \ Moment of Beam

oM, = 0.90 M,

Plastic failure at Mp Inelastic buckling  Elastic buckling - LTB

. Check that M, < eM, Lp Lr

Laterally Unbraced Length

. CheCk shear LD( of Compression Flange )

. Check deflection



Lecture: Steel Beam Analysis

Procedure - Analysis of Steel Beam - Capacity

Given: yield stress, steel section, bracing

1. SIMPLE BEAM—UNIFORMLY DISTRIBUTED LOAD

Find: moment or load capacity

. Determine the unbraced length of the
compression flange (L,).

. Find the L, and L, values from the
AISC Z, Table 3-2

. Compare LytoL, and L, and
determine which equation for M, or
M, to be used.

FIRST YI
FULL ”RS YIELD
PLASTIC o]
MOMENT
Mp

Moment of Beam

. Determine the beam load equation for
maximum moment in the beam.

M (Nom:nal Resisting
n

Plastic failure at Mp | Inelastic buckling : Elastic buckling - LTB

Lp Lr

L Laterally Unbraced Length
b \ of Compression Flange

. Calculate load based on maximum
moment. M, = ¢, M,
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design

DIMENSIONS AND PROPERTIES

Table 1-1 (continued)

W-Shapes

Dimensions

Lo ]

/4
Area, | Depth,
A d
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DIMENSIONS AND PROPERTIES

Table 1-1 (continued)
W-Shapes

Properties
W12-W10

Torsional

Compact
Properties

Section
Criteria

30| 570 324 | 4.38 167 | 575[137 | 884|160 [100 | 0622 | 414
26| 6.56[340 | 144 | 279 | 435 141 | 489|136 | 750|158 | 9.86| 0402 | 345
22| 799|369 | 118 | 232 | 427 114 | 397(133 | 610155 | 984| 0239 | 275



HW #4: Steel Beam Design

DIMENSIONS AND PROPERTIES DIMENSIONS AND PROPERTIES

Table 1-1 (continued)
W-Shapes

Dimensions

Table 1-1 (continued)

W-Shapes

Properties
Lo ]
[ web ] Compact i ) T Torsional
[ int |

W12-W10

Depth,
d
Lin2 | in. |

by

30| 570[205 | 170 | 324 | 438 167 | 575/137 | 884|160 100 | 0622 | 414
2| 656(340 | 144 | 279 | 435 141 | 489/136 | 7.50{1.58 | 9.86| 0402 | 345
22| 7.99[369 | 118 | 232 | 427 114 | 397(133 | 610|155 | 984| 0239 | 275
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design
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HW #4: Steel Beam DeS|gn
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design
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HW #4: Steel Beam Design
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Tower

Due Dates:
e |Preliminary Report - 2.13 (next Friday!!)
e Bridge Testing - 03.23 (Monday)
e Final Report - 04.17 (Sunday)

Scoring:
e See rubric linked on website for more specifics
e 40 points = prelim report
e 60 points = performance
o Meet requirements = 30pts
o Efficiency = 30pts
e 150 points = final report

M 250 pts total!
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Tower

Key Rules:
e \Wood + glue only!
Max cross-section = ¥4” even when laminating multiple pieces together
Height of tower = 48”
Weight no more than 40z
Must hold at least 50lbs
Load on top of the tower*

*You are allowed to use a loose piece of MDF or plywood as a tray to stack
weights (wont count toward total weight/load)
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Tower

How to Start:
e Get with your group!!
e Review examples
e Consider wood
o Type will affect strength—weight ratio
e Get working on prelim asap!! :O

No lab today - have a great weekend :)
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