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Welcome to Recitation session 11/22
Mohsen Vatandoost (n.o., m.sc., M. Arch)

mohsenv@umich.edu

Office: Room 3128

walk-ins welcome!

Please feel free to ask questions.
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Welcome to Recitation session 11/21

QOutline:

= Quick Recap of the week

» Provide the solution for the assignment (Homework 13)
= Answering student’s questions

» Lab: Horizontal Shear Stress

. Brldge project (Prepare the Final Report)

Please feel free to ask questions.
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Bridge Project Final Report

= Pay Particular attention to the Tally sheet and

req uirements. (We Don’t want you to lose points!)
= Look at the examples provided in the course website.
= [tis notfinished yet! Prepare your report Properly.

PRELIMINARY REPORT (re-submit original) 40
TESTING 60
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Recap of the week

At any particular point in the beam, both
horizontal and vertical shear stress are equal.

Depending on the material, either horizontal or
vertical shear may be critical.

B { %
Critical Shear Location ,A,, | A

The critical location of shear stress can be found TRASVERsE. SHEAR,
by using the stress equation.

_ro
f"’_Jb P

Shear stress will be maximum at locations

where: < o P
~ = -~ v
V is high (usually reactions) ——

Qs high (at neutral axis, AX ) 777777
bislow (in a thinner web)
lislow (in a less stiff section) LoMaITuDINaL Sidean,
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Provide the solution for the assignment — HW13

- Problem:

15_ Hornzontal 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 — HW13

- Problem:

# uestion Your Response

1 Beam reaction R1 (upward is +) [ RS

2  Beam reaction R2 (upward is +) I  cc

3 Negative shear at R1 {use - sign) [ S

4  Positive shear at R1 [ S

5 Shearat R2 (use - or + sign) [ S

6  Maximum shear force (absolute value) [ RS

7  Static Moment (Q) at top of shape 2 I 3

8  Static Moment (Q) at bottom of shape 2 I

9  Static Moment (Q) at the neutral axis I
Moment of Inertia about the neutral axis I 4
Section width at the neutral axis I
Horizontal shear stress at the top of shape 2 for I - VRPN | o
Vmax
Horizontal shear stress at the bottom of shape 2 I s QDT 3 1
for Vmax S 1
Horizontal shear stress at the neutral axis for I s __BeSE UNE b _I _

Vmax
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Provide the solution for the assignment — HW13

w2 =\6 pLF [ {‘—\Nz
R1 R2 Tk TRL WY, = W, B =16 X2e_ 320 (ps

A—"lFt
SMy, =
e W, (£) 4R, (B) =W, (B46) =
=32 (22) 4R, (2°) |- BBY (B 4*°) -
JHARE 2 ( 7’) i ) ( o )
vk Jema ] s
ST A
g 3 [1] }FJ:_,;, Ri+R, =W, W, =.
mse g |
e : 659.2 4+ R, 384 _320 =
l E,;lo '!
—N )?7,:‘1‘1.%] ibs
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Provide the solution for the assignment — HW13

W2 . Dyow the Shear c/imgrow ond  Find k.
=\6 pL
. - ‘ f . N
A_:_\’LFt 8 -0 £t
A’.-—
2=
. ’
DUFE | : —f :
B=2 ; l _44-8
: ' Q5
QUAPE 2 . v,
Areo unJ‘LY the LW(/ Oll'agrrouv-
=2 D:? -
X R " —————— oo - - i\‘:a?—XIZ: ‘3%(“
e v W
_DE_I.WLE | (—4‘ - - _';:Z_I - j2 | -38Y
. \240%| -394 R, = 275-2
! ¢ = lo '! 22 23%5.2 - B20= _qll-g
Mox  Shear From d,’e.}ro\m: ik m
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Provide the solution for the assignment — HW13

w2 =\6 pLF

a
R1 R2
A__n(zt .

DFE |
Col Cwlatior of CentCYOI'J
s A d (Y] Axd ]
il o O A gL Z AR TR lyqq s,
Kivmmememamenil Shepe2 | Tx2=ly | 5.5 zR S A 94
g 3 i Shopt 3 [ lox2=20 [ 20
BSE_LINE Q_ 1 oM 49 - 191
| E = J
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Provide the solution for the assignment — HW13

w2 =\6 pLF
g
R1 R2
A:‘.LP*J B = 20 Ft
A‘:
=
]
DU | 1 —f
; B:l
JHARE 2
C=1 D%
LT T p———— --------------l-
g 3 | 5
AT e _5:’2_1_
]
| = fo _!
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StatiC MnomenT o/ Culution (@>

Top of SL“"P?'

77

/i s distece —Han kﬁhﬁ@@[{j
A (4 A x4
Shepe-t [5x2=to [fo-4% =553 | 553
Sam lo —_ E 43 | I-N';
K
fot of S'LO' e—2
) Aw}istn e Prom contarnld
A | A x4
Shopet [5x2=to |fo_49%=5.53 | 55.3
Sko«pe-—Z 2x%=14 [55_419%=1.03 | 14U.4?
Sum -_ —p— 63 Z 2‘[ m
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Provide the solution for the assignment — HW13

w2 =\6 pLF

S U] LF
R1 R2 o~ difteeCe Pror Centarold
A__met g =2 £t A \?} A )(g
Shape1 [By2=1to | 5.53 55.3
SMPQ—f 21453 2.165 20.52
DUFE |
: 7
L. Som | — | — 1582 0 3 )
- or Van ~ distmnCe From CQM‘C"}”U‘(J (_—)wg__jlx
/ 2
R L i Al |G Axy |
| S’mfe_? 2xle=20 | 9% 69.9 [ | 4.53
Qg 3 | 5 - . it o _f/ ¥y |
o R | Shoge-2 | 2x24% | |.235 e-10 i Iz-:/} ]‘gamz
- e wo o0 oo Ve o - . N 7~ A
' Sum o payerey 45.5 = Tz :Q—I’—z ---
| 1o : < >
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Provide the solution for the assignment — HW13

w2 =\6 pLF
g
R1 R2
A':—"LFt -

QHARE 2
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C°~ ’Wo\‘tl‘(’h

oﬁ Mome/\t

bk’

Centroid oF $h
to the Centroid

of IA&VU"‘“ -

:Z PwAale Shept

12
1 d
o A (W) ()| Axd ()| La—+A
Slmpc'l -‘?{&?ﬂ-ﬂ 5X2 =10 | 10_49%=53| 305. %o 30 9.13
Sh apel 3\133-351-'5 axT = 19 [554.% =103 14.95 2.0\
Shope3 |22 cet[ioxz=20 [i-tdl=35] 21057 | 247.09
SU*M 6?_'6 (1‘" Mll - 56‘.‘11("\;‘)' 61%-63 LIN“)
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Provide the solution for the assignment — HW13

w2 =\6 pLF

g
R1 R2

gt
A =

8 =28 £

From N J‘."edwws_gbq

629.63
JHARE 2 Q@ 3| b |. Fv b
- L Top of Sh-2 | 553 2 16.99 Q12
Kot el o el g Bol Sh_2 932 21.29
] 0 6 2 Qi3
o 3 | | 5 veatiol Aus| 1562 ) 2P.15
_BASE UNE ~M | . _';-:Z_I _ Q14
| g J
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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.

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch314: STRUCTURES | Slide 15 of 20




Lab: Horizontal Shear Stress P

F
! i 2
N |‘ ——_ — =
— 8, &\' = B %

TRANSVERSE. SHEAR,

LOHGITURINAL SlieAr,

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.

o=
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Thank you.

Any question?
Please feel free to ask questions.
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