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Welcome to Recitation session 02/23
Mohsen Vatandoost iph.o, m.sc., M. Arch}

mohsenv@umich.edu

Office: Room 3104
hours:

walk-ins welcome!

U U
D Click here to make an appointment
Please feel free to ask questions.
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Where can you find me?
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Parking Lot (Fuller Road)
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Welcome to Recitation session 02/23

Outline:

= Quick Recap of the week
» Provide the solution for the assignment (Homework 6)
= Answering student’s questions

= Lab: =--
= Tower Project: Preliminary report, due date: Feb 23

Please feel free to ask questions.
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Recap of the week

Transition
Slenderness

. AISC Equation E3-2
i (inelastic buckling)

Py

F_, flexural buckling stress

Point of tangency of curves

AISC Equation E3-3
(elastic buckling)

Steel Columns

E
471, =
Fy

Euler equation:

B TE

-

(134 for F, = 36 ksi, 113 for F, = 50 ksi, etc.)

Short & Intermediate Columns:

Fn
F. = | 0.658% |F,

~Transition KL between equations
KL
slenderness =
r
<
short intermediate  long
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Equation E3-2

Long Columns:

F, = 0877F,
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TABLE C-A-7.1
Approximate Values of Effective
Length Factor, K

(a) ) (c) (d) (e) M
Leeggetd 7 e} l ?
ydi iR A VARE:
/ / I \ ,’ |
/ / { \ / |
/ / f ; ! I
Buckled shape of I I ,’ “ a ;
column is shown by I | / | i !
dashed line | \ / | | I
\ \ / | ] /
\ \ / I I /
A\ \ I ] /
\ / /
| Ay | e |
Theoretical K value 0.5 0.7 1.0 1.0 2.0 2.0
Recommended design
value when ideal
conditions are 0.65 0.80 1.2 1.0 21 20
approximated
44 Rotation fixed and translation fixed
”%[ 2 Rotation free and translation fixed
End condition code
EﬁZ Rotation fixed and translation free

f Rotation free and translation free
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Provide the solution for the assignment — HW6

- Problem:

6. Steel Column Analysis

For the given axially loaded steel W-section, determine
the maximum floor live load capacity, P LL. Assume the
column is pinned top and bottom: K = 1.0, and there is
no intermediate bracing. Use AISC-LRFD steel
equations to determine phi Pn and the load. E = 29000
ksi.

DATASET: 1
W-section

Fy

Span A

Span B

Height L

Floor Dead Load
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Provide the solution for the assignment — HW6

TAUBMAN COLLEGE
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Question

Total unfactored floor dead load on the column
Controlling slendemess ratio

Transition slenderness value, 4.71(E/Fy)*.5
Euler stress, Fe

Critical stress, Fcr

Nominal strength, Pn

Factored nominal strength, phi Pn

UN-factored live load on column (actual total LL)
Actual unfactored floor live load

#
1
2
3
4
]
6
7
8
9
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Your Response

I KIPS
-
I
I S
I KS|
I KIPS
I KPS
I KIPS
I PsF

Slide 7 of 13



Provide the solution for the assignment — HW6

n S‘ehdﬁrhcgf ratio : )\ _ kL

—_ <
lrnbutwy Arem: Sperf x SperB = 34 X 16 = (664 FE i =
W BX35 Joble 1_(a
Oeo.J lo«o‘: 13 PSF T /
té Fuz350
w= 7
Totol  Floor C’ﬂﬂ\ol mefJ/: 19x 1569 = Z2dig2x)- - 28.'%2 r ”
loo o b(,-Ps 3': 2-03
4
A} - 10.3 #n
7 Y K k
I Table 1-1 (continued) Table 1-1 (continued)
s W-Shapes W-Shapes
= Dimensions Properties
{ by Tk W8-W4
g 0 Web Flange Distance vom| COMPaCt Torsional
rea, epth, : om- . 2 i
sha P, [ hickness, | & | Width Thickness, p Work-| [\omv| Section Axis X-X Axis Y-Y % | T Properties
pe A d + o b p Ky T | able Wt Criteria J P
i . ! ’ Kaos | Kaet Gage b | h i S r z / s r Z | v
in2 in. in, in. in. in. in. | in. | in. |in. | in. Ib/ft| 2t | tw | in® | in2® [in. | in® | in® | in® | in | in® _in._| in. in.* inf
W8x67 | 19.7 | 900 9 0570 %6 | % | 8288 [0.935] '5hs|1.33 1% | She|5% | 5% | [67 | 443[11.1| 272 | 604 [ 372 701 | 886 | 214 [212 | 327 (243 | 807 505 | 1440
x58 | 17.1 | B75 8Y40.510] V2| Vs | 8.22|8Ys [0.810] "¥s/1.20 |12 | T 58 | 507|124 | 228 | 520 | 365/ 598 | 751|183 210 | 279 (239 | 7.94| 333 | 1180
x48 | 14.1 | B50| 8'2/0.400] ¥ | s | 8.11|8Ys [0.685| e 1.08 1% | s 48 | 592159 | 184 | 432 | 361) 490 | 609 | 150|208 | 229 |235 | 7.82| 1.96 931
x40 | 11.7 | 8.25 8Y4/0.360| ¥s | %16 | 8.07| 8% [0.560| %6 |0.954|11Vs | s 40 | 7211176 | 146 | 355 | 353| 398 | 491 | 122|204 | 185 |231 | 769| 1.12 726
x35 | 103 | 812/ 8Y5/0310 %o | % | 802(8 0495\ Y2 [0.889|1% | e 35 | 810(205 | 127 | 312|351 347 | 426 | 106 [203 | 161 (228 | 7.63| 0769 | 619
x31 9.13| 800 8 |0.285 % | e | 8.00{8 [0.435| e |0.829/1%s | ¥ 31 | 919[223 | 110 | 27.5 | 347| 304 | 371 | 927|202 | 141 |226 | 757| 0536 | 530
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Provide the solution for the assignment — HW6

Eﬁcm f,.utpv

I

Ie_-g
\“'Cgl' =|"VRXIZ |t _| 5% 1195 | 200
'5"’)! i=
)\%PE’E’ _| gl | o | fek 49 {200
Yi' 2.03
SR RX [mi m ;'S %OVtthﬁj ’d’(t J\'.ff?*

lj_{?mﬂ;fﬂ'on Sle- JCH‘CSI Yolue : (Short or ,Ohg Oohu«-n?)

21 % N P T B3

50 WS

2
o9 k';i .
Q Euler stres,f, . T E - (3-“““) ?'”?_ - 29-3417 KS)

(|00.‘1°) )
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Provide the solution for the assignment — HW6

0 critice!  Stress , F,
short  coltmn: P

y
Fe {_’

luhj Coliemn : Fu - 0-9%< Fe,

YL 238338 VS

0. 4% ¥3

0 Nomiaal  Stresdths P

P = Fq— Aj = 23. 893% x10.3 = 246.10 kiPS

L} 5 o8
WS 1=

Gﬂ — 0.9X246.10 = 221.4955
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Provide the solution for the assignment — HW6

b { OF

[

ﬁ:|-2—+"cfi é ?_u_l{ajgg — f:_ = 3 -732 Kips

291572

ﬂ»(;{}.uJ uhf‘o\d_‘,ﬂ‘&({ F[(aoy [ive [an:

i | B2 Xt 1 _lyglwepsr
Tributety Ave= X YLE in

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch324: STRUCTURES II Slide 11 of 13




Tower Project: How to start

Due date for the Preliminary report is Feb 23
Tower Test : March 20
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Thank you.
Enjoy your break!
Any question?

Please feel free to ask questions.

TAUBMAN EUI.LEGE
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