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Fxamople:

For the shown shaft with circuloar section i1t is required to :

1-Draw the T.M.D.

2—Calculate the maximum shear siress.

3—Droaw the twisting angle diagram. (G=700t\Cm?2)
4—Find the maximum twisting angle.
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Fxamople:

For the shown shaft with circuloar section i1t is required to :

1-Draw the T.M.D.

2—Calculate the maximum shear siress.

3—Droaw the twisting angle diagram. (G=700t\Cm?2)
4—Find the maximum twisting angle.
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M, = 4.305 m.t M, =1.695 m.t
4.305 m.t
T M.D
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T 987.75 cm?® T 700¢t\ Cn?
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= 0.188 rad.

.188 rad.
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Fxamople:

For the shown shaft with circular section 1t is required to
find the maximum value of (M;) so that the shear stress
doesn’t exceed 0.8 t\em? .

My
Val .
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N AN T N\
A\ \
210 3y
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Sec 1
T 4 T -+ T 4 4
IP, =2*7R '-—_2*75 IPZ '-:Z*T[Ro— R,L]
=981.76 Cm* =z*%[54_44]
=5676.62 cm?
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Fxamople:

For the shown R.C. pier which subjeted to the shown loads its

required to find the straining actions at sec A—4A and find
the shear stresses at points ( m , n and p ) at sec A—A .

30t
61
@ v{ 6t
R.C.

S
Xt -~ 29—

613.0 = 2.5 t\m?

Elevation
61
6t
Plan

Qu & Qu& My pn 5 Stroining actions BY3 (e s Shear stressesJ)
s g Jel Straining actions JI s g laad) ode b LY
. Shear stresses J| s @l Straining actions JI
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S'ec A—A

S'training actions

# Weight = Opc * V

A h

= 2.5t\m3*%22* 4
= 31.416 ¢
# N =31.416 + 30 = 61.416t (Comp.)
#Q,=6t €—
4 =6t
#M,=6x4 =24m.t *
#M—30*1—6‘*4 6 m.t >

#M,=6x1 =6 m.t :)

Properties of area

2_ T ,2_ 2
(11 _ T 14 =
I = TR—T 0.785 m*
Ip=2+1=1.57 m
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die Shear stresses J| guad g <) 5 JULJ) Jda (o8 (poga e BN
Qp & Qud& MyJ) ioun L gunad) 3y JS

T—%'r q-._—4=Q
Ip 3A
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30 o T e le ddaiy of e Qe % g maximumdl ge s

de o950 mazimum JI g 5510 5810 35S 50
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Shear stress dwue to (Q,)

4
q9 = _—
3A
g -4, 61
mer.— 8 7 3.14 m?
=2.646t\m?

Shear stress duwue

q = _—
3A
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For point ()

9, =0 QU Bl 511 Gyl e ¢85 (n) A oY

9y =2.646t\m? | Q U Ladl 521 5550 b ¢35 (n) Aabs 3

9 = 3.82 t\m? | M Llb sl B)b (e ¢85 () Al oY
= 2.546+ 3.82 =6.366 t\'m?

For point (m)

9, = 2.546t\m? Qo Lt 551001 350 b 5 (m) Ak oY

q,-0 QU Bty 58101 Gy ol ¢35 (m) Al Y

€y =882 t\m? MU Ll 55001 Gk ole 5 (m) Wals o
=R2.646+ 3.82 =6.366 t\m?

For point (p)

e
9, =2.546t\m?  QpU Ll 5510l 550 (b &85 (m) i Y
q,-0 QU Tty 5511 ok gl p35 () Ao oY
—
9; =3.82t\m? MU Lwlbissladl SHb (e ¢85 (m) iads oY

9 =382- 2546 =1.274t\m? _,
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Other Types of Sections

Sleadll e Torsional moment JI 4oy Shear stresses Jl Lo
olus LAS At e wglhadl 3 Olelad)l BL Goym oY) 5 Ll
WU slead)) ;o JSUTwisting angle JI 4 Shear stresses J

(Rectangle) Jalaiuaal! - ¥

_l_)
92
h>b |
M,
b _m_ et
g (BHTERIM PR
h b? ) !
9 =9,+ > <%

S Jsand) ULl 5 oy G 5] Lyl Glasdl pSadl n
BJI %thﬁajy&,@,

h
b Y N VA VAN IV V4 &S pIe>ge factors laa X JI 4
B Jlso 0l s S Shear stressesJ| &Y¥olew
Twisting angle J| 4
S VAN VAR VAN IVAR IV V4
My
AT Xh b2
M L
0 = * =
Brb® G
1
X = >
(3 +1.8 7 )
© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Shear Stresses due to Torsion
Downloading or printing of these notes is allowed for personal use only. Page NQ. 26

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



(Triangle) ¢ 3pY ggluiall Ebial) - v

20 My
qmax.'—_ 3
a
46.2 « M L (5
‘Jst_é.a,cﬁ:u dj J‘,.}‘,-oqmax..]“, ‘—

i gidall 8 utuall LI I8 OlelUad)) - ¢
(Open thin walled sections)
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(Closed thin walled sections)
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EFxample:

For the shown section calculate the maximum tortional moment
applied so that the shear stresses don’t exceed 0.8 t / cm?.

o ) 10cm } 15¢m
T |
-1 0crm~—
Sec.1 Sec.2 Sec.3 Sec.4
-7 0cm—
$ l‘ -—-— IZ
s |
O
>
‘ | Sec.6
Sec.1
b
(3 +1.8—4—) M,
qi = h t ':qmax.
h b?
10
3 +1.85=) M,
0.80 = ( 25 ) M M, = 587 cm.t
25%107
Sec.2
M,
q ==L
M, M, — 1256 ot
0.80 = *10 t = cm.
2, T 10*
4
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