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Recitation 004

Welcome to session 5!

Preliminary Report due this Sunday (Mon night OK) !
e Quick Lecture Recap
e Homework #5 Steel Beam Design

e Lab: Steel Beam Design

Feel free to ask questions anytime
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Lecture: Steel Beam Design (2/9)

Design of Steel Beam — Procedure (zone 1)

1. Use the maximum moment equation, and
solve for the ultimate moment, M,,.

eIV e

. Set oM, = M,, and solve for M, £ i
oy

3. Assume Zone 1 to determine Z, required
. » Wy 2209 e/Fr
. Select the lightest beam with a Z, greater ]

than the Z, required from AISC table m
i
Determine if h/tw < 59 'L‘—_’__‘L

(case 1, most common)

Mu o, —/L-. Lo 20"
Aw=d t, ® &
Mo 247,500 #Fr :247.5 eer

M'\.\ - M/ . 24750’-": Z7€V—¢1’
¢6 o0

Determine A,

Calculate V,;:
V.=06F, A,

Calculate Vu for the given loading
V,=w,L/2 (e.g.unif. load)

. CheckV,<¢V,

M ¢forv=1.0
TAUBMAN 10. Check deflection
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Lecture: Steel Beam Design (2/9)
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Lecture: Steel Column Analysis (2/11)
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Analysis of Steel Columns

Short columns
Fail by material crushing
Plastic behavior

F,, flexural buckling stress

Intermediate columns

Crush partially and then buckle
Inelastic behavior

Local buckling — flange or web
Flexural torsional buckling - twisting

Long columns
Fail in Euler buckling
Elastic behavior

AISC Equation E3-3
(clastic buckling)

o NS 41
Transition == between equations
F
(134 for F, = 36 ksi, 113 for F, = 50 ksi, etc.)

short intermediate  long

Transition
Slenderness




HW #5: Steel Beam Design
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HW #5: Steel Beam Design
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HW #5: Steel Beam Design

sm Mw’ Ja,j,, bid o 01
‘ (Qu P bu,

11(2387”’ é(/5303
= L3S CUE i

., ST

é’"‘

TAUBMAN
COLLEGE



HW #5: Steel Beam Design
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HW #5: Steel Beam Design

OF FLEXURAL MEMBERS W-SHAPE SELECTION TABLES

Table 3-2 (continued) Table 3-2 (continued)
W-Shapes Fy= Fy = 50 ksi W-Shapes
Selection by Zy Selection by Z,

R ok T o
kln ft kips

!f"ﬂwxnnmm

W10x12'
Wax13

w8x10'

Wex48
W14x30

W8x40
W10x33

wax31'

W12:22
W8x28

Wigx22-
w1219

ape exceeds compact it fo flexure with = 50 ks *Shape exceeds compact limit for flexure with F; = 50 ksi.
* Shape does not meet the A/t limit for shear in AISC Specification Section 62.1(a) with £, = 50 ksi; Shape does not meet the h/, limit for shear in AISC Specification Section G2.1(a) with £, = 50 ksi;
thersfore, ¢, = 0.90 and ©, = 1.6 67 | 05=000 | therefore, 6,=0.90and Q= 1.67.




HW #5: Steel Beam Design

Table 3-2 (continued)
W-Shapes F, = 50 Ksi
Selection by Z,

W16x36
W14x38
W10x49

W8x58
W12x40

M W10x45
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HW #5: Steel Beam Design
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HW #5: Steel Beam Design
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HW #5: Steel Beam Design
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Lab: Steel Beams
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