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1. NG SUAT TIEP TRONG DAM CHIU géN 20

= Y > 1
NGANG PHANG THANH MONG ~
1.1. Ung suét tiép trong ddm chir | 1.1. Shearing stresses in narrow
nhét hep: rectangular beam:
Dam chi¥ nhat hep la dam c6 mat cat A narrow rectangular beam is a beam
chi¥ nhat c6 bé rong b va chiéu cao h of rectangular section of with width b
v&i moi lién hé b <h/4 and height h with b <h/4
3 + Tmax
.; i
|
| 1 z
( v 30,
e T ===
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Q, Lwc cat trén mat cat ngang (The vertical shear in the transverse section shown)
I, Mémen quan tinh cia mat cat ngang doi véi truc trung hoa x
{The second moment of the transverse section about the neutral axis x)
be Bé rong tai vi tri cat (The width of the element at the cut)
S$,° Moémen tinh phan dién tich cat déi vei truc trung hoa x

(The first moment of the shaded area about the neutral axis x)
Giang vién: Lé Thi Thanh Binh =)



1. NG SUAT TIEP TRONG DAM CHIUUON .~

NGANG PHANG THANH MONG

1.2. Ung suét tiép trong dam
thanh méng:

N
1.2. Shearing stresses in Thin —
Walled Member:

Két cau thanh mong: Phan canh cua
dam canh rong, dam hop hoac thanh
clia cac ong.

[

]

The Thin-Walled Members such as the
flanges of wide-flange beam and box
beams , or the walls of structural tubes

5 Bé day ctia thanh méng
8 (The width of the Thin-Walled Member)
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1. NG SUAT TIEP TRONG DAM CHIUUON ¥

NGANG PHANG THANH MONG

1.2. Ung suét tiép trong dam
thanh mong:

/

]
1.2. Shearing stresses in Thin —
Walled Member:
|t ot
- — T

¥

=2

Ung suat tiép & phan canh
(The Shearing stresses in flanges)

¥ ¥
|.+.1
. 25| (rngsuattiép & phan bung
* I.5| (The Shearing stresses in web)

S, Mémen tinh cta nira mat cat

ngang déi v&i truc trung hoa x
(The first moment of the half of transverse
section about the neutral axis x)

Q (5 @)

T,=——| S,
Y rd”t 2
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1. ’'NG SUAT TIEP TRONG DAM CHIU%ON oy

NGANG PHANG THANH MONG ~
1.3. Swrphan bé ng suét trén 1.3. The distribution of Shearing
tiét dién thanh mong: stresses in Thin-Walled Member:

Wng suat tiep 1 tao thanh luéng rng The product of the shearing stresses tata
suét tiép q tai mot diém cho trwrére trén given point of section and the thickness & of
bé day 5 cia mit cat. the section at that point is a shear flow q.

Vi Q, va |, 1a hing s6 trén mit cat S_Q'S; Since Q, and I, is constant in any

ngan% én q chi pha thude vao Si© q=tro= I given section, q depends oply upon S.=
;[ Q, A Qy a Qy &
] ) [ Af>— En—iq—ﬂ A’

] l Tox =T Ty-Ty MTHIH};
| I
— ] (| Efe= 1

¥ ¥ ¥ P ¥
|_—_U°f19 rng 5_U3‘ “‘?F ta: B di vao ppan‘bun’g ey The shear flow at B into the web, the values of g
gid tri tLrg'ng trng vdi luong rng suat tiep cua hfiI comresponding to the two halves of the upper
ntra phan canh trén. Sau do6 dat gia tri I6n nhat flangge. After reaching a maximum value at C on
tai C trén truc trung hoa va tai D phan chia giam the neutral axis and at D splits into equal parts
dan twong (ng vé hai nika phan canh dudi. corresponding to the two halves of lower flange.
Gidng vién: Lé Thi Thanh Binh [

1. ’'NG SUAT TIEP TRONG DAM CHIU%ON o0

NGANG PHANG THANH MONG ~
1.3. Swr phéan bé rng suét trén 1.3. The distribution of Shearing
tiét dién thanh moéng: stresses in Thin—-Walled Member:

Qy Q, Qy
Al
= —=a B ==3 ] B’
e Tay=Ty | Ty =Ty | |
ll P
X x ‘ “ x
D i#F_} D’
y ¥ = ¥
Lufmg u'ng SUéf tiép q tang tl“"n tai The shear flow q grows smoothly from
A den gia tri I&n nhat tai C va C’ zero at A to a maximum value at C and
trén truc trung hoa va sau do giam C’ on the neutral axis, and then
xuodng 0 tai E decreases back to zero at E is reached.
Lwu y: Khong co sw thay doi dot ngot There is no sudden variation in the
vé gia tri cia ludng png suit tiép q tai magnitude of the shear flow q as they
cac géc B, B, DvaD’. pass a corner at B, B’, D and D’.

Giang vién: Lé Thi Thanh Binh 7



2. TAM UON (SHEAR CENTER)

2.1. Khai niém vé tdm

ubn:

=2

R

| 2.1. Concept of

o0

N

L

center:

mat cat ngang c6 tong mém

[

Tam udn |a diém nam trén mat phang qua

en cua ludng

)

The Shear Center is the point on the section
through the transverse section and the total

rng suat tiép d6i véi diém nay bang 0. moment of the shear flow of this point equal to 0.
Q Q, Gy
Q, E==e—==4 0, B e | R
= ‘——-| ]
——|—> 7’ L J % ‘—»io-- e | |
| | 10
c|o x — CH[® x CE l T e X
X, |
} } i
, b e i ==
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2. TAM UON (SHEAR CENTER)
2.2. X4c dinh tam uén:

20

2.2. Determine theé sifear center: I

Néu mét cat ngang co truc
trong mit phiang udn, tam

|

trong tim clia mat cat ngang.

doi xirng nam
uén chinh la

|

If the cross section has an axis of
symmetry which is in the bending section,
The Shear Center is the center of gravity.

Néu mat cat ngang gom nhii

chl.r nhat hep déng quy tai mot die iém, tam
uén chinh la diém déng quy.

irng cac hinh

J

0

LT ™
.
.,

1. Xdinh ludng Ung sudt tidp q trdn mit ct.

(Determine the shear flow g the cross section)
i

_;_.—1_‘ X [+
b

Q,

(——

D s 3|
Giang vién: Lé

If the cross section is made up by
converging narrow rectangulars , The
Shear Center is the point of convergece.

. Yée dinh hop lwe eta ludng ng sudttidp g

(‘Detefmm the force F of the integrating the shear flow q)

@

.&Xéﬁﬂnhﬂmuﬁnumnimm
(Determine the shear center by definition)
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3. UON DAM GOM NHIEU LOP VAT LIEL.  »=
(BENDING OF BEAMS MADE OF SEVERAL MATERIALS) )

Cc
C|x g e
AfE;
1y ty ¥
| Quan hé giira (ng suat

N, =[0.dd hap va bién dan

Quan hé gitra (ng
sudt phap va néi lvc M, = [0, y.dd

N,=N_+N_ =0 (1) 2. Xac dinh trng suat phap o,
Q= Q,+Q,; (Determine the normal stress o)
M,= My, +M,, (2)

MX
~ G1 = El'i'y
1. Xac dinh vi tri truc trung hoa X. E 1,+E,I,,
(Determine the location of the neutral axis X) - M
= o, =E,—F——y
E..S,'+E;5,2=0 S S
p, : -
Gidng vién: Lé Thi Thanh Binh 17

3. UON DAM GOM NHIEU LOP VAT LIEL.  ~"
(BENDING OF BEAMS MADE OF SEVERAL MATERIALS) ~

b b 77“-

Ry iy =

z
T0
C| x d C x z
d-x

o4 o g1 _—Fo

¥ Vi ¥y VA y

Xac dinh vi tri truc trung hoa X.
(Determine the location of the neutral axis X)

E..S, +E;.52=0 ]| 12bx?+ n.A.x-nA.d =0 |

Problem 12: I , -
A steel bar and an aluminum bar are bonded Steel ~y by Al o0 Lo
together to form the composite beam shown. M, | M, [l |
The modulus of elasticity for aluminum is 70GPa = -

and for steel is 200 GPa. Knowing that the beam
is bent about a horizontal axis by a couple of
moment M=1500 N.m, determine the maximum 3—' ‘ l '
stress in (a) the aluminum, (b) the steel. =] 0 = —1 Dmm

_‘.‘_ Giang vién: Lé Thi Thanh Binh 18
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4. XOAN DAM TIET DIEN
(TORSION OF THIN-WA

1,75 2,00 2,50 10,00
0.239 0,246 0,258 3 0,213
0,820 0,795 0,766 0,742

0,214 0,229 0,249 0,313

Giang vién: L& Thi Thanh Binh 21

4. XOAN DAM TIET DIEN

(TORSION OF THIN-WA B
4.1. Tiét dién thanh méng kin:

Ung suat tiép
(Shearing stress)

Goc xoan
(Angle of twist)

M, Mo trén mét cit ngang (The vertical shear in the transverse section shown)
Ixo M6men quan tinh clia mat cat ngang ddi véi truc trung hoa x
(The second moment of the transverse section about the neutral axis x)
& Bé rong tai vi tri cdt (The width of the element at the cut)
O Moémen tinh phan dién tich cat déi véi truc trung hoa x
(The first moment of the shaded area about the neutral axis x)

Mémen quan tinh I, 45.00° w1
{The second moment l,) I., = T =

Giang vién: L& Thi Thanh Binh 22



4. XOAN DAM TIET DIEN THANH MON o
(TORSION OF THIN-WALLED BEAM) o~

4.2. Tiét dién thanh méng hé:

(Png suét tiép
(Shearing stress)

hy
s ]
5 hy Goc xoan
(Angle of twist)

N o= M___ M
=7 0 J6ThE Gl,

10 mm

|

Problem 17:

A torque M; = 5 kN.m is applied to a hollow shaft

having the cross section shown. Neglecting the

effect of stress concentrations, determine the
shearing stress at points (a) and (b).

LY

Gidng vién: Lé Thi Thanh Binh
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