CH.8 <har Comter ad

~ Plome of lods must pass the sheaar conter
fr the beam +o experionce  only lending S sheor
8.1. Appreximation for shear
- Cross-sechion with more than 1 symmetry o shear conter = enioid

(1 | symmetry ! shear conter ¥ controid
bat, both i€ on #he symmetty axis.

/-Cam‘rb‘sd
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* ITh order to Pind shear ceonter, shaar stress a-P
the section must be calodated.

QA
1 ‘ ﬁvza:-o

P \) averoge shear siress through  thickness
8.2. Shear Flow
o Shaar Flow '
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- Idenlize the coss-sation +o 3 harbow rectmgles,
2,
I;:I-i—'l"whg -+ 2X,—\£ b’t_f + 2xpt (—g—)

ere "'éj P
Tx= #t‘whs'l‘ —.}tg.lohl 3,"‘“;‘“
_ Vg (b
Ri= 'i%c 2 go ‘l‘.JchLQ
_ \/gtu;-h
T 4Ix

EXG/MP)Q 3.1, Chwnne,@ with ﬂcpin% F‘Imaes
\.‘)0 ﬁ T to
/~ ¥’ j +
Fl‘a. jo0
P D Ao’ k“Tr /lOD g{;/
I ‘

v J -f, . -t
’ Aamio =
A\§ Q! L+
%-\:% (? J t'= e =2
Fdat=8mm

From +he egufvww Cross—section
) 3 4
T = gho8x 3007 ~ fzx4xace” = £.73X10 mmt

In order to skip the integratien over the inclined £ lmgg,
Hoke. msment epuilibrium w.rt. D,

g,o."'

Vv
ZB = 770’0“’?{.

)

V.. Jab = A2
T (100x4) - 128 = 50,000 £
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Since the sheanr Plow cho/neno | Pamboh‘m%
aﬁmg A-B-A, +he averoge shear ch %)

\/
-_-: : , o —
g; e 83,33 T

V
Fa = ?ave-ﬂ.oo = |2,670,000 T .

©)~Fa Tz

ZHD =0O= Va (.If;

._L—-——— c— foang
= on30 /2,696,000 ——— 30.1 mm

/
T Ton30
3.4. Shear Cownter for Conposite  Beams
~Ca |a bending lead rﬂj
wa_ Vge. 8 ol 8 E \web :
b small sher load.
- s’rh‘naers
ASS(MrFtTd’\

1. Web does not carry) Honsile 1

and Cow,ores*:ve Stress
2. Shear Plow (o constant ih a web.

an ; # of stringers

Y +distance Fram centroid to
Stringer A

11
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35 Shear Conter of Box Beam 2

‘ b S
- A=-axis L symmetrd, e v A
. T
cg-ouxis // plome oP Ioadmg £
K S
. shear cowter 7 = pee +okhow g h C Gk
. g‘_\,v &
- However +here v no end of section Ve ___A/lli.
B
that has g=o. 4

Use +the condition +hat no wist =

Bwm CH.6.
T=o.

0 perimeter o the beox . counterclockuise .
A
,P -

- AsSume 3;4 =0 +hen due 4o Symmetry
A

*Imoginarg cut ot A % B (U&= Ss=0) . _——JB
but  manrtrii corrh‘nu.é% in disphcemect.
-2'(.
- Use g=1191+0 wlculate g L g,
© APter that  add 2, ond  inpese j;y-é-cLQ =% conditin
1o calolats £y
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Exam‘ple 2.4. [x Beam

b=360 h=boo t=ae H=ts=/0.

- €
= 4
Ix 68 1.5X10° mm Ccunvature is Ime,

Assume /=T, Vi =Ju, Vo=TIxa ('.'VMI)

5= = (bta) 2 = T50 kN/mm

b = = 1,315 kNO/mm
Zs = = 312.8 kN/mw
4\'\‘ = G

| A

2 f% 5s +&\ = KS"'XA
]

8 v

g = =~
s  — 77 A
Finel reswlt must satisFy =o.

[-t3 el + (6 2)E (535)%
+ (&"@)—‘C—%
=> £, = 3084 kO[mm

&
IMg=o = Ve - §(Za~§)+gp—gA]~3oo-5vo—3@ (7.6 x$00
+ éé— (22,24 Xf00

=> e =203 mm.
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Vi= L &G4t 3Ga-8p ) Jo0 = 430,853 kN |14
Va = (G4 t 5&) S0 =246, 947 ki)
V=UitVa = ¢87,Jce kM.
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8.5.77Derive the relation for e for the circular arc cross section
shown in Figure £ of Table 8.1.

8.12. A 4-mm-thick plate of steel is formed into the cross sec-
tion shown in Figure P8.12. Locate the shear center for the
Cross section.

25 mm*] !*50 mm*j
75 mm

50 mm
C lO
X
\bl € |fte—
v

FIGURE P8.12
8.25. The channel shown in Figure 7}%25 ls;ubjééted to non-
Symmetric bending. The associated shear forces, which act
through the shear center, are V, = —2400 N and V= 1800 N.

100 mm

!<——50 mm‘—q

FiIGURE P8.25





