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Welcome to Recitation session 02/28
Mohsen Vatandoost h.o., m.sc., M. Arch}

mohsenv@umich.edu

Office: Room 3122
hours:

walk-ins welcome!

U U
D Click here to make an appointment
Please feel free to ask questions.
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Arch324: STRUCTURES II

Welcome to Recitation session 02/25

Qutline:

= Quick Recap of the week

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

= Lab; ===

» Tower Project: feedbacks on Preliminary report will be posted shortly.

Please feel free to ask questions.
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Recap of the week

Continuous beams

Methods for solving internal forces in
Continuous beams:

e Deflection Method
e Slope Method
e Three-Moment Theorem
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two spans - simply supported

two spans - continuous

Statically indeterminate:

e Cannot be solved by the three equations
of statics alone

* Internal forces (shear & moment) as well
as reactions are affected by movement or
settlement of the supports



Recap of the week .
Continuous beams

Deflection Method

« Two continuous, symmetric spans
«  Symmetric Load 241t 24 ft

w= 2 kit

x>

B EIA=0 c
Procedure:

1. Remove the center support, and calculate
the center deflection for each load case as
a simple span.

2. Remove the applied loads and replace the \
center support. Set the deflection equation
for this case (center point load) equal to
the deflection from step 1.

3. Solve the resulting equation for the center L P _—— i
reaction force. (upward point load) T ~~

4. Calculate the remaining two end reactions. T KEmﬁ %’

5. Draw shear and moment diagrams as B=F
usual.

EIA, + EIA, =0
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Recap of the week
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Continuous beams

Slope Method

+ Two continuous spans
» Non-symmetric loads and spans

Procedure:

1. Break the beam into two halves at the
interior support, and calculate the
interior slopes of the two simple spans.

2. Use the Slope Equation to solve for the
negative interior moment.

3. Find the reactions of each of the
simple spans plus the M/L reactions
caused by the interior moment.

4. Add all the reactions by superposition.

5. Draw the shear and moment diagrams
as usual.

3
L +L,

M =

[EI®, + EI©, ]

LOAD 2

ML

) LOAD 1 LDF[.E]_E_
LOAD 1 4 T\
ML:
3

M/L:

= %(

-

M/L:



Recap of the week .
Continuous beams

Three-Moment Theorem

« Any number of spans

«  Symmetric or non-symmetric »~— FREE BODY 1

4

Loap2 3

= )

(et (s
L

EIQ
L

ML +2M,(L +L,)+M_L, =6|EI®, + EIO, |
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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
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uestion
Total unfactored floor dead load on the column
Controlling slendermness 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

#
4
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
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Provide the solution for the assignment — HW6

Total unfactored floor dead load on the column n Sleaderness  rutio: ) - ,‘Sr_’:

Tributory Arem: Sperh x sperB = 34 X 46 = (564 £ — e b
5.' o I 1o

Oem(’ '0«0‘: 13 PSF

7
F.-=3.5I
ib l: = .
= 72.03
Totel  Flook Jema’ lood: 13X 1569 = 2®I52x)— - 28.152 d=2-0 .
loo o K-‘PS Aq = 10.3 in
Yk
i 1 k
I ' Table 1-1 (continued) Table 1-1 (continued)
N W-Shapes W-Shapes
= Dimensions Properties
{ by e W8-W4
g 0 Web Flange Distance vom| COMPaCt Torsional
rea, epth, . om- - - i
sha P, [ hickness, | & | Width Thickness, p Work-| [lonv| Section Axis X-X Axis Y-Y % | & Properties
pe | A d i > ) ) ki | T | able | |y | Criteria J | ¢
i . ! ! Kaes | Kaet Gage b | h / S r z / s r z | v
in2 in. in. in. in. in. in. | in | in. | in | in. Ib/ft| 2t | tv | int | in® |in | ind | int | in® | in. | ind | in. | in. | int in.®
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 | 850| 8'2/0.400] ¥ | 16 | 8.11|8%s [0.685| "is|1.08 |1%s | s 48 | 592159 | 184 | 432 | 361) 490 | 609 | 150|208 | 229 |235 | 7.82| 1.96 931
x40 | 11.7 | 825 8'4{0.360] s | % | 8.07|8% |0.560| % |0.954|1%s | s 40 | 721|176 | 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%1 | 'Ye 35 | 810[205 | 127 | 312|351 347 | 426 | 106 [203 | 161 (228 | 763| 0769 | 619
x31 9.13| 800 8 |0.285 % | e | 8.00{8 [0.435| e |0.829(1% | ¥ 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

slenderness ratio

Ie-gl‘t f«-—ﬂﬂ”’
\uféL 'x\i()('?— " _ 5% 1195 <uo

’53! i
Wy KL | &KIZ L eedy {ane
ry 2.03

’s %Wﬁkn&j the J"—“J‘

X [l m
lj—ern‘i?C"‘”‘ sle-\(‘crnes; Yolue : (Shd‘t or Iong Gofum?)

ey J’%_ _ \FE:/L] - HEAD Long/Short column?

2

Ksi
o Euler sves,F . T E - .14g) 23000 - 29-341F KSi

Be)  (en)
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Provide the solution for the assignment — HW6

0 Criticed  Strest , Fe, :
short  coltmn:

Fy T
Fe {_’
el [0.6‘5% J g -

lany Colmn : FUr - 0.9%% Fe

0: 23.3938 kS

0. 4% ¥3

a NOM;’-\mI S‘C}’fnatt\ 9 &

,0 - Fcr- Aj - 23.39% xl0.3 = 296.10  Kips Q>

n ) 2
S 1n

®ﬂ — 0-9X246.10 = 221.4955
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Provide the solution for the assignment — HW6

ARIA
lo :"2+"Gﬁ $[2304%0 b A= 1332 yips m
29 .152
Aol unboctored Flooy live load:
1 I 1732 X0 16 5 aepsr
Tributery Ave AUKYLE i
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Tower Project: How to start

Feedbacks on Preliminary report will be posted shortly.
Tower Test : March 23

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch324: STRUCTURES || Slide 14 of 15




Arch324: STRUCTURES II

Thank you.
Enjoy your break!
Any question?

Please feel free to ask questions.
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