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Welcome to Recitation session 10/24
Mohsen Vatandoost ph.o., m.sc., M. Arch}

mohsenv@umich.edu

Office hours:

Room 3122
Wed: 11:30-13:30

Mon, Fri: 11:30-12:30

Please feel free to ask questions.
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Welcome to Recitation session 10/24

Qutline:

= Quick Recap of the week
* Provide the solution for the assignment (Homework 9)
» Answering student’s questions

= Lab: Lateral Stability

= Bridge_1 project (providing detailed feedbacks + Comments + free discussion + Q&A)

Please feel free to ask questions.
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Recap of the week

Load Paths

Gravity loads trace from top down to
their resolution at the foundation.
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Load Paths

Floor Loads

Dead Load

weight of structure

Live Load

occupancy load

Member Hierarchy

Flooring spans between joists
Joists span between beams
Beams span between girders
Girders span between columns

Columns carry load to ground

GIFDER
BBAMS
Jo|sTS
PEA NG
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Recap of the week
Load Paths

Floor Slabs |

Concrete slabs span in the direction of n
the steel reinforcement. +

One-way slabs should span the
shortest direction.

(a) (b) (c)

Two-way slabs span in both
directions. Aspect ratios should be
square or less than 2:1. The load path
divides at 45° from corner.

20Ft

10Ft

BN 11

BeamB ——

two-way slab tributary area of beam B two-way waffle slab
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Recap of the week

Tributary Area TRIBYTARY WIZTH

leal, RAFTE
il

The tributary area is an area used
to determine the load on a
member.

Each member has a tributary area
that can be used to find the total
load on that member.
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Provide the solution for the assignment — HW9

- Problem:

10. Floor Systems At B O
For each beam, A through G, determine the loading

from the floor, the wall and from other beam reactions.

Then, calculate the end reactions for each beam. ; i~ :‘\: =1 }
D BEam B— ‘ ] D
r 1 RZ
i R2
DATASET 1 [Ed E !
e = E o wall— |~ BEAM A | £
pan F+C N — [ OPEN
Span B 10FT I v o
Span C 17 FT [l 21
I
Span D 14 FT L \ e —1
Span E 18 FT C I P J C
Dead load of wall 912 PLF ¥ - N/ BEAMD
Dead load of floor 48 PSF R BEAM C
Live load on floor 60 PSF A B O C
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Provide the solution for the assignment — HW9

- Problem:

# Question Your Response

1 Full uniform load on Beam A I - At B—wbe— 2%

2 End reaction R1 on Beam A I S

3 End reaction R2 on Beam A I | CS N R

4 Full uniform load on Beam B I P ) I I t

5  Point load on Beam B I | G Ef BEAM & . 1” I e ) D

6 End reaction R1 on Beam B I  GS ! I R2

7 End reaction R2 on Beam B I s waLl— N e BEAM A J E

8  Full uniform load on Beam C [ i3 E+C _\W — OPEN

9  Peak value of triangular load on Beam C I P I / C
End reaction R1 on Beam C B s [ IR ¢ _t
End reaction R2 on Beam C I  GS C I N # C
Full uniform load on Beam D I - ¥ / A BEAM D ¢
Peak value of triangular load on Beam D [ i3 L_ N B EEE o
End reaction R1 on Beam D I G A el B} e »

End reaction R2 on Beam D I LGS

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch314: STRUCTURES | Slide 8 of 20




Provide the solution for the assignment — HW9

Floor 0Oead load :

A _ LF
9% PSF s 2 Ft T 2 P (per Linesr ﬁwt)

||— = \- - " Floor Live low d. T

BEAM Bl

599 plF (1)

:

D

i
{ |
wALL—, |
F4C _\\ll
| .
¢ I
¥ |

¥

LW
% 77 — W)L =594 pFx35=0t% LBS
L | oLz 132 pLF N
T 357 % 3304264
R| Rz R," kz - 20%90 - 10399 LBS
2

@0
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Provide the solution for the assignment — HW9

" ((W
T geen®
| ¥
LL= Y20 pLF
I A+B —_— 2XC OL=336 pLf
— ‘—‘ R\T 21 fr[l,_
—_———— === — = oL - A
F e
[*) BEAM B—\ _ —E D 948 ,OSF;(Q[Ft =336 pLF
R1 — RN ;
I R2] L Le-
WALI_—\\P /‘BEAM A j ! E Go psFx L Fe = 120 puF
E4C I: A OPEN /l 1 Total load on Floor 33¢ 4202 R5¢ pLF @
t I R | ¥ AL
p Il Rk X ‘ ! W =wl - 75¢ x2l = 15825 LBS
B I e e 3
T s Ez ) )
L BEAM ﬂ e ke
A=pe-BaeC C T 5% = 3333 LBS
“T2 | . 2
i 10395 X L= 5445 10395 X% = 4950 LBS
3393 s 12998 Lgs
© @
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Provide the solution for the assignment — HW9

(Lhipol’r" 'OU\J = wal ’Ohd = 92 PLF @

b

D BEAM B

f Sin q‘-}‘: __%_—, d= C__.{_E__

_ 12z _T17 02

E+C [7d= R - 2]

l t315]= iﬁ — J=Lic

]

i

¥

T-l"l'ou\},t Avce : Jxﬁcxlfz
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Provide the solution for the assignment — HW9

Fﬂnh oﬁ Th'mn'}k fouJ:

le— A+ B —sfe— 2%C JX(D).-g-U-J
y12.02 x( 60448) = 129816 |
¥ h—_+:—\:::%—r FT PSF ‘;LF@
D Beam B D
I R1 — R2 {
I
f+C N — [ OPEN ! L,
t I ANZ W @l = 15603 98
Il l | Floay ~— @ =z LRBS
R1 A |_“_ 4‘_
é ” ¥ C e
¥ L_;;i;_=_-=_-/_ 'R;BEAMDi 3752836 LBS
[T
- A—t-B = C == C

e —————

” ®:®)
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Provide the solution for the assignment — HW9

o ke B e i, "
* F::\::::::\::—!i 4
D BEaMm B —l D
i R RZ |
f I R2 J : é
waLL—_ BEAM A
cre N — [ oPen i | |
I /l ! OL: 6
[ I R ¢ 48 psF x SEFt - 2oy PLF
; | — X , —+ e : 13
(E Ill . A\ L BEAM DCi 6o PSF X %"'i Ft = 255 P
] e LF
LTSS iS4 159 pF ()
wi: 312 pPLF >wu'fﬂrh lood
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Provide the solution for the assignment — HW9

BEAM B—|
R1

¢
D
i
f |
wALL— |
F+C N
|
| .
$ I
L |
¥

2
|7\Z =126 + d

— 3 d= 12.02

—ﬁﬂ'W‘j.(E Arem
_ 9.2% ,(l:(_,(l,?:

| =
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Provide the solution for the assignment — HW9

Wf-toolf W

wiL
o ke B e i, " ZEN
i w - ("(34—60) X 4.25 x,',é%,:?%r.a LS
* F::\::::::\::—'ﬂ 4 L'.k
D BeEam B— —t D wil W= 912X C _ 15509
i R1 R2 | S A i
f | R2 | ! 3 . =
WALL I BEAM A
E+C N — /_OPEN { 2 'gz

I % B : ;
[ I R | ¢ ‘5/'5"3—”‘52 ff_f__: R¥52
} i X —1‘ —+ = t
3 I e C 541 )= 260! 3901-5¢L ) - {300.5
! \ 2 BEAM D § %

L____m — |R2 .

Rt CEEMCj 10353 g5 9052.5 LES
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Lab: Lateral Stability

Description
This project investigates stable arrangements of structural walls against lateral loading.

Goals
To observe the effects of lateral loading
To investigate the criteria of stable wall patters
To develop stable arrangements of shear walls based on the 2 point rule
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Lab: Lateral Stability

Procedure
1. Arrange the small wood walls on the foam core base to support the MDF slab.
2. Make each of the six arrangements.
3. Apply lateral and torsional accelerations to the base and note the effects on the
assembly. Mark on the diagrams below which fail and which remain stable.

4. Make your own stable and unstable arrangement.
5. Sketch the arrangements below and mark the intersection points.

1) 1000 (1

7 =
2N N
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Bridge Project

FEEDBACKS +
Evaluations + Comments
Answering Questions

Span=160 ft (scaled = 30 in)
Max. Depth =53 ft (10in)
Max. Deck = 8 in (1/8 in thick)

Max Weight = 68k (4 0z)
Material = wood + glue
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Bridge Project

= Have creativity!

= Refine your initial design

= [teration to upgrade your design

= Pay attention to the Tally sheet requirements.

(We Don’t want you to lose points!)
= Along-continuous member is allowed.

= Deckrequired to be designed flat
= Look at the examples provided in the course website
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Thank you.

Any question?
Please feel free to ask questions.
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