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Welcome to Recitation session 04/11
Mohsen Vatandoost ph.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 04/11

Qutline:

= Quick Recap of the week
* Provide the solution for the assignment (Homework 10)
» Answering student’s questions

= Lab: Composite Section

= Tower Project: Final report by April 18
= Course Evaluation (20+ bonus points)

Please feel free to ask questions.
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Tower Project:

Tower Project final report:
April, 18

PRELIMINARY REPORT (re-submit with final report) 40

TESTING 60

Tower weight < 40z (15 pts); height = 48” (5 pts); holds = 50 Ibs (5 pts) 30

Correct Materials (5 pts) (scaled if doesn't meet requirements)

Efficiency (4/weight OZ)+(load LBS/50)+(load LBS/weight OZ)x1.5 30

(scaled based on class rank)

FINAL REPORT REQUIREMENTS 150
TAUBMAN COLLEGE
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Recap of the week
Analysis Procedure (LRFD)

Case 1 — Plastic Neutral Axis (PNA) within slab
Case 2 — PNA within steel section

PNA in slab 0.85 f’

Total horizontal force
> below plane between beam
—— and slab = A,F,

. (in tension)

PNA in beam 0.85 £’ Total horizontal force
/ ; [ ’ *j ¢ above plane between beam

<« andslab=085f'A,
. S

"‘—F}. (in compression)

F, (in tension)
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Recap of the week

Analysis Procedure (LRFD)
Case1 — PNA within slab

Given: Slab and beam geometry —_— 5,
W-section size and steel grade
(floor loads)

. . 5gs I S I [ — _—d §
Find: pass/fail or capacities / —>-2%1"3 =2
Concrete :
cracked m——t —I-... T = AF,
I S _g-_
1. Define effective flange width, b, B F

2. Calculate the effective depth of the
concrete stress block, a

3. If a is within concrete slab, the full
steel section Is in tension and:

Mp=Tz A |
— — - .—-—2'—!—1‘—
= = - d = ‘
Mn=Mp =As Fy (d/2 +1t-al2) &35& be
4. Mus o Mn

TAUBMAN COLLEGE

ARCHITECTURE & URBAN PLANNING
UNIVERSITY OF MICHIGAN

Arch324: STRUCTURES I Slide 6 of 15




Provide the solution for the assignment — HW10

10. Composite Sections

Using the strength method, determine the required
amount of flexural steel reinforcement, As, for the simple
span beam (shown in section). The beam carries a dead
and live floor load from a one-way slab in addition to its
own self weight at 150 PCF. For the given bar size,

determine the number of bars to obtain the required As.
Check As,min and epsilon_t. Calculate the strength e Span A
moment, Mn for the final beam design and check that

phi Mn is > Mu. ‘—i7—-lt7—j
DATASET: 1

W-section W21X166
span A T0FT
span B 18 FT
slab thickness, t 9IN
steel yield stress, Fy 50 KSI
concrete ultimate stress, f'c 5 KSI

X
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Provide the solution for the assignment — HW10

Question Your Response
Effective width of the concrete flange, be I N
Depth of concrete stress block, a I N

Is depth a within the slab? 1=yes, 0=no ]

The nominal bending moment, Mn I <N
The factored bending resistance, phi Mn I <N
The factored design moment, Mu B <7
The total factored design load, wu I <LF
The selfweight of the concrete slab - Bl

The total (steel+concrete) unfactored dead load _ KLF
on the beam, w DL

The actual, unfactored beam live load (capacity), _ KLF
w LL

The actual floor live load (floor capacity), LL I Fsr

#
1
2
K]
4
5
6
7
8
9
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Provide the solution for the assignment — HW10

@ L ((sperof stee/ bean)
4 | effective with, bt ){
o FFGOUW W"Jtl“ '/ (?b ;(\2) = 210”7
“[ 1/4 the span of steel beam
M-in bF* e (oxsinb H\f‘dzthfff) - I -
.94+ 2 (B X ‘{) = “”)6'1’/ | effective wicth, bef ){
b + 2 ( I/z Clear J”-tﬂthC) 2 ){ :( 3
F L 8 x slab thickness 8 x slab thickness
19X = 216 et | i b
w2l X166 T
effective width, beff J
' e g fz49.8 i ' .
“ - H -
215
W=166 & (PLF) _
& pm—
) =
o —
re-9q
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Provide the solution for the assignment — HW10
@) efFective desth of Cooete soes block,

s
as by (o5 132087 < 91 @

0.35 Fc b,_ 0-39 (G) ( IGG-LIJ withi~ Shb
@ |F o0 S Wf‘t]!ih ConC . S-)a..é;, t‘ﬂc ﬁqjj f'tce/ Secl/s» l'_{' | Cen Sion:

nomianl beﬂdj,.j momeat: slab thichness 1
noveltt stess  bloo
Mh:mﬂzﬁfﬁj(%ﬂ{gﬂé &

= (42.9) (5) (2}/2’ 5D -1——*-‘65"?’) - 49931.g2 K-in

b 56 5
= e 17¢=9
} J:ZLSV
—_
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Provide the solution for the assignment — HW10

@ OM, - 0.9 (q‘i‘JBt. 62) = 4043%.95 wk_i -

@ M LBM, | My =@M, -
4043 6.45 "11%. + 3369- BX| xlft

@ 2 wFe KLF

My, — Wa L w8 A | 8(3863-3%) | ol il -

3 G (7o)
Sth A’
(8) Self — weight of Conchete Slab:
3 Ib
: Jk |ISo
e e e fals @

12
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Provide the solution for the assignment — HW10

Tributary area width = 18’

() Tota! unfectored dend foad:

Se/F we:'gi- t (CovCrete + Yttc,l)

(\®("7—'5)—+166:219l pLF

Tributary area width =

Span B =18’

Actial unfactored live food 5wy,

Wiw = (1.2 WDL +"6WLL
DT | e IS (2-lot) ¢ 16 (W) —p oy = 17953 -
KLF
@ PrCtUoJ F[bai’ live Ion«J.‘
Wit = 1 3953 wef = 0.099 388 KSF xloso — 99.7%338 -
/s',?:: 1% pSF
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Lab : Composite Sections

Description
This project allows the students to observe the difference in stiffness between
Composite and Non-Composite beam slab combinations.

Goals
To observe the bending behavior of non-connected beams and slabs
To observe the bending behavior of a composite section.
To compare the deflection of the two systems.

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch324: STRUCTURES Il Slide 13 of 15




Lab : Composite Sections

Procedure
1.  Place the chipboard slab on the foam beam but do not attach the end clips.

2. Place the 10 washer weights in the center and measure the deflection.
3. Repeat the procedure but now with the ends of the slab and the beam clipped

together.
4. Again, measure the deflection.
5. Compare the deflections of the two systems.
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Arch324: STRUCTURES II

Thank you.

Any question?
Please feel free to ask questions.
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