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Welcome to Recitation session 11/22
Mohsen Vatandoost ph.o., m.sc., M. Arch}

mohsenv@umich.edu

Office: Room 3122

walk-ins welcome!

Please feel free to ask questions.
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Welcome to Recitation session 11/22

Qutline:

= Quick Recap of the week
» Provide the solution for the assignment (Homework 14)
= Answering student’s questions

= Lab: Horizontal Shear Stress

= Brldge project (Prepare the Final Report)

Please feel free to ask questions.
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Recap of the week y

Load

Integral

Derivation

V= J.W'r Deflection
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Recap Of the Week Methods to Determine Values of Shear and Moment

1. Equilibrium Method - example 1. Equilibrium Method
. Select a point along the beam
M llox . Cut a section and draw the FBD

1§M . Solve for the internal shear and moment forces at the section
-

1 v 4' v - :

bl X | 6‘{,_4 v | 2. Integration of Equations

. Write the equation of the load function

+ Integrate load equation to get shear equation

. Solve integration constant (use end reaction)
- Load o ™ ‘-‘ . Integrate shear equation to get moment equation

W . Solve integration constant (use point with zero moment, e.g. end point)
V= [ wax 3. Semi-graphical Method
V=-wx+C oh . Draw load diagram and solve end reactions with equilibrium equations.
ear
v . wl . Start at left and construct the shear diagram using point loads and areas on load diagram
==WX +—
. Calculate areas of shear diagram to find change in value on moment diagram
. Find points of zero moment to begin moment diagram, e.g. end points
M = [Vix

oW vl . Q 4. Superposition of Equations
2 2 oment o

+  Break the loading into standard cases
M= _%f + %x +  Use given equations to solve shear and moment for each case
+  Add the cases to get combined values of original loading
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Recap of the week

3. Shear and Moment by|Semi-graphical Method|— diagram relationships

By recognizing the diagrammatic relationships between curves and their derivatives and
integrals, shear and moment diagrams can be constructed based on areas and slopes of those
curves.

Moving from Upper to Lower Diagrams:

« The area between any two points on the
upper diagram is equal to the change in
value between same points on the lower
diagram.

« The degree of the curve increases by one
for each diagram.

« The value on the upper diagram is equal to
the slope of the lower diagram.

« Where the upper diagram crosses 0 on the
axis, the lower diagram is at a maximum or
minimum.

» Points of inflection or “contraflexure”
(between + and — curvature) on the elastic
curve (deflected shape) are points of zero
moment.
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Recap of the week

TAUBMAN COLLEGE

ARCHITECTURE & URBAN PLANNING
UNIVERSITY OF MICHIGAN

. Semi-graphical Method -

- Superposition
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Provide the solution for the assignment — HW15

- Problem:

15. Honzontal Shear

Determine the maximum overall shear force and the
horizontal shear stress at that location. Then find the
horizontal shear stress at each end of the center web
(top and bottom).

DATASET: 1
Section dimension A
Section dimension B
Section dimension C
Section dimension D
Section dimension E
Section dimension F
Beam span A

Beam span B

Beam load w1

Beam load w2
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Provide the solution for the assignment — HW15

- Problem:

uestion Your Response
Beam reaction R1 (upward is +) I L
Beam reaction R2 (upward is +) I  Bc
Negative shear at R1 (use - sign) I
Positive shear at R1 I
Shear at R2 (use - or + sign) I
Maximum shear force (absolute value) I L
Static Moment (Q) at top of shape 2 I 2
Static Moment (Q) at bottom of shape 2 I
Static Moment (Q) at the neutral axis I
Moment of Inertia about the neutral axis I 2
Section width at the neutral axis I

Horizontal shear stress at the tﬂp of Sha[ﬂ' 2 for _ PSI
Vmax

Horizontal shear stress at the bottom of shape 2 _ PSI QLB 3
for Vmax

Horizontal shear stress at the neutral axis for _ pS
Vmax

i#
1
p
3
4
2
6
T
8
9

}{ O e R -

BSE UNE A

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch314: STRUCTURES | Slide 9 of 20




Provide the solution for the assignment — HW15

W2 =\6 pLF r*"" M
A
R1 R2 Tg TR'L WY, = W, B =16 x22_320  (hs

AimFt " 8 _20 £t . '
EM@,L — .
sur 1 — W, (B) + R, (B) =W, (£ +56) =
B=2
JHAPE 2 [ o i (’Z/;,) +R, (z0) — 38 C,;J“’) 5

s R =692 | (bS
ij; Cx¢ D I-'-—____.._

g 3 .} T ?F;:‘ —_ R\"i’Rz —'WI—'W‘L:'
me | F=2
-t . aii 6532 ir R, [381/-320 =/
[ 2t | —
. S B | o fﬁ.&] ibs
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Provide the solution for the assignment — HW15

W2 =\6 pLF
R1 R2
A_-izﬁt " 8 -0 ft ~

Sust | . —
I B=2
IHARE 2 ’:g
H
|' Cx¢ D=%
T T T T T—— T —— ---l-
SUADE 3 "u K
| 1}
Mt NE LB
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DYow the S‘\ealf dl’aj}’aum oV\J F.\.\J '\/m“ .
— ~l «_,~,“,"b\:§~'4\
T qz’ —f =T - 16X = 3o
AN
’ //, /
i
L o Tess.v_
— V4
; ‘N2zgs.2
:\_3%‘1 |
V. v,
Area under the Lond ol-'aj—row
5 =A2X 12 = 384
w v
iz | -728Y
\zeor| 381 4 R, - 2752
a2 | 2%5.2 - 320= _4B
Aoy Shear From disfrom s =334
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Provide the solution for the assignment — HW15

W2 =\6 pLF

a
R1 R2

8 =20

1281,
s

B=2 Col Culatior of Ceht!'-l’or'c/
—. b0 @] A r
' — - S‘napc 1 |5%2=w o loo 8_: E A X 5 19 % _9.9% i

T S ':ff-‘ ------------ e Shoepe2 | Ty2=1Y *5 val’g S A yq

g 3 | 1 Shopt 3 | tox2=20 [ 20

_ver e T i e ol Ol -

[ ezt |
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Provide the solution for the assignment — HW15

g ok Luebe]baeuducen ()
wi =32 pLF
ﬁ SLO‘ E"_z ,f'/(,"
R1 R2 K.T.
A—,‘?‘Ft' = ﬁ {\»Ia_* A‘ 7(3
Sy'wfm—'l '3)(?.-_-_|o fo~44f = 553 o |~
— S m lo —_— E:S_j?:]% Q M 1
GHAPE 2 L "
i Shope— m—
i fot——of p otpeCe  From| Contorold 7,77
e 1C Lié,;fy/@.
Ko e 4 » 07
A | (Y A *4 /
L %7 3"\0?08-1 5¢2=10 |[fo_4% = 5.53 55.3 {
St UNE | : | _ »f§
[ " | Shope—2 [2xZ=1 [5.5_49%=1.03 | 4U.42 [ 2 T
T Spm | — = (69.7 2]
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Provide the solution for the assignment — HW15

W2 -\6 pLF
=32 pLF
i Q ot st o s
R1 R2 = it Prom Conterald 1?5 ;%Iz
1 0 { ) 7/ B
PRLS g =20 Ft A \3 A xY ¢ %}”f; I 4.53
S!mfell |52 = (o 5.53 56.3 1 _b_’}_ L
Shope—7 |2x453 20.5 ¢ J| =92 ]\3}-"“
ope_2 |2xH. 2-265 o-52 YT | [
DU |
B=2 SUm = L [ 15,862 ,.» b
QHARE 2 g
o = ~distp-Ce  Hom Centerold . E |
x A @ tg w0 L] ?—
'_i- -l 3’\0?8—'3 2Xlo= 20 ’5_"(1 ' 69}1 q\ : | I‘i."’)?
SUADE 3 V 5 — z s el L L. |
= — C2- 2424 : ' 43 =
_vor e (I Y l_l_ S‘hpﬂ i =235 6.0 = /“H/ '{i/_ Z\g_q_qz
. Sum — - 5 bo 314_4%4;54;/;;; J;_'{ g -
l EZ * | 1 lo d
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Provide the solution for the assignment — HW15

W2 -\6 pLF
R1 R2
_\2ft el
A= ) Cﬂ_’wmtl.Oh ofF moment OF Ih&l’t“h ’
b : :d oF Shoge
Dut | /‘?" %,&-ut:! (‘_e:ﬂul'a' :; whole Shept
z
| A& W@ @) ) axd @) Tasrd
JHARE 2 Sl'w\pt'l —%riﬂ 5X2 =10 [ 10_¢5%=53| 305. %o 30 9.13
Shape? | 28=5%16 [ox%= 14 [ssaqam| 1005 [ 3201
Y - — : Shmpg3 !9_\_‘6?:7_3: 6.6¥|1oX2=20 [1I-441=343| Z%0.p2 241.19
QDL 3 ‘: SU‘m 6;-|6 99 ;:5 E— 36‘-"1(”\:‘) 61%.63 ('Nq)
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Provide the solution for the assignment — HW15

W2 =\6 pLF

a
R1 R2

l on yuw-:.gbq
A=2rL) g =2 Ft Erom v df %
¢
b
STHAFE | _f /@
B=2 629%.63
JHARE 2 Q |;v3 b - F‘/ %‘L
il C=* D=% _I-BP OF Sh-2 gg_g = ‘6.%7
i S i : """""" "T Bol Sh_2 69-T2 2 201.29
Qg 3 H 3 veatrel Auis| 75192 2 2p-15
e o -
l g 2! |
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Lab: Horizontal Shear Stress

Description
This project examines horizontal shear in a simple beam.

Goals
To observe an example of shear force in an element.
To gage the effect of shear stiffness.
To observe horizontal shear failure.
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Lab: Horizontal Shear Stress P

F
“'_'Téjt f
— o7

TRAMsvERSE. SHEAR,

LOoHAITURINAL SieAw,

Procedure

Place the clips at each end of the beam and position it on the supports.
Add the washer weight and measure the deflection.

Remove the clips and repeat the loading and again measure the deflection.
Note the slippage of the planes particularly at each end.

Compare the deflections of the two tests.

S
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Bridge Project_ Final Report

= Pay Particular attention to the Tally sheet and
requirements. (We Don’t want you to lose points!)

" Look at the examples provided in the course website.

" |tis not finished yet! Prepare your report Properly.

PRELIMINARY REPORT (re-submit original) 40
TESTING 60
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Thank you.

Any question?
Please feel free to ask questions.
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