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) ). NOI LU'C TRONG BAI TOANTHANH

KHAI NIEM VE NOI LU'C
2 | VA NG SUAT

QUAN HE M,, Q,
VA TAI TRONG
PHAN BO

- Giéi thiéu céc néi luc, méi

quan hé gitra ndi lwc va tai trong
ngang trong thanh thang.

- V& duoc biéu dd ndi luc trong

bai toan phang theo 3 phwong
phap (MCBT, tirng diém, cong

tac dung).
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PHUONG PHAP
VE NHANH BIEU
PO NOILUC

L8N

1.KHAI NEMVE = o 2@
NOI LU'C VA UNG SUAT *

1.1. Internal force:

M,>0

t\\x

'__3 Y N.>0 -
M,>0

Q>0

171. Néi e

Mémen udn M,, M,
(Bending moment)

// ‘l

nding-moment M, (M,) will tend to
bend the segment on which it acts

L Mémen xoan M,
in a concave upward manner.)

¥ (Torsional moment)

Moémen xoédn M, quay
quanh truc z va co

Lwc doc N,
(Normal force)

Lwc cat Q,, Q,

(Shear force)

Lwc doc N, tac dung
vudng goc voi mat cat
ngang. Co6 chiéu dwong
néeu tao ra lwc kéo.
{Normal force N; acts
perpendicular to the cross
section. It is positive if it

Lwc cat Q,, Q, tiep xuc véi mat cat
ngang. Mot lwc cat dwong sé gay
ra cho doan dam no tac dung
quay thuan chiéu kim dong ho.
(Shear forces Q,, Q,. are tangent to the
cross section. A posiﬁve shear force
will cause the beam segmem on which
it acts to rotate clockwise)

ﬁates tension)

Gidng vién: Lé Thi Thanh Binh

chiéu dwong neu tac
dung quay thuan chiéu
kim dong ho khi nhin
vao mat cat ngang.
(Torsional moment M; rotates
about axis z and It is positive
if it acts to rotate clockwise
when looking at the cross
section)



1. KHAI NIEM VE

NOI LU’C VA UN

171. N6i lwc

Trong mat phang zoy, cac thanh
phén néi luc 1a: Lwe doc N, Iuc cat
Q, va mémen M,

(In plane zoy, the component internal

forces are: Normal force N,, shear force Q,
and bending moment M, )

- .
G SUAT »
1.1. Internal force:

e M, >0
NN,

M,> 0

a P4 P, a o Py P;
/ ' wld
b N, N; »
A | | -]
Phantrai |a Phan phai Phan trai |a a Phén phai
Xéac dinh cac thanh phan = =2 NOi Iuwrc bén tréi va bén phai
NG luc: Ny, Q va My g . gzz? ~ > | diém khéc nhau khi diém
(Determine component SMes =0 > M - o || Chiutéac dung cla luc tap
internal forces: N,, @, and M,) diem = X~ * || trung ho&c mémen t&p trung
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1. KHAI NIEM VE

. Ung suar

mot phan t6 vat liéu.
(Stress is actually a force acting on
material particle)

Noi lwc 1a hop cta cédc (png suét.

(Internal forces are the resultant forces of the stresses)

Ung suat phap o,

{Normal stress)

NOI LU'C VA UN

U’ng suit thwe chét 13 luc tac dung lén | -~

Y
z(?

SUAT °

1.2. Stress:

1, Vudng géc voi mat cat
ngang khao sat.

Png suat tiép ©,, va 1,y

(Normal stress)

(Being perpendicular the
consided cross section)

2, C6 chiéu dwong hwong
ra mat cat ngang khao sat.
(It is positive if it goes out the

q; consided cross section)

1, Tiép tuyén véi mat cat ngang khao sat.
(Being tangent to the consided cross section)

2, C6 chiéu dwong trung véi chiéu cla phap tuyén
khi quay 1 goc 90° thuén chiéu kim dong ho.
(It is positive if it's direction coincides with the normal
direction rotating clockwise with an angle 907)
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1. KHAI NIEM VE ~ 28
NOI LU’C VA (PNG SUAT »

. Méi quan hé giira ndi lwc 1.3. The relationship between
va Png suét internal forces and stresses:

Momen xoan la téng cac mé men cua
céac (png suat tiep doi véi truc z.
(Torsional moment is the sum of the moments
caused by shearing stresses about axis z)

{NurmaM I(Xr —y.1,)dA |2 i

the

Liwc cat la tong (Png suat tiép cung
phwong.
{Shear force is the sum of the shearing
stresses having the same direction)

Q, =_[tzx.dA Q, =_[sz.dA

Mémen uén Ia téng cac mémen gay ra | |M_ = Iy_gz_dA
bd&i cac rng suat ddi véi truc x hodc y. A
(Bending moment is the sum of moments My = Ix.Gz.dA
caused by stresses about axis x ory) A
Gidng vién: L& Thi Thanh Binh 12

2. BIEU b0 NOI LUC
PHUONG PHAP MAT CAT BIE

271. Biéu d6 néi lwc (BONL)
BONL la do thi biéu dién sw bién

thién cla cac ndi lwc theo vi tri cla

cac mat cat ngang.

Cho biét sy thay déi cua cac noi
Iwc tai mo6i diém theo truc caa dam.
(Showing the variation of the internal forces
acting at each point along the axis of the
beam.)

Xac dinh ndi Iwc tac dung tai vj tri
bat ky trén dam khao sat.
(Ditermining the internal forces acting at any
position on the considered beam.)

Xac dinh ndi lwc tac dung tai vi tri
bat lgi nhat trén dam khao sat.
(Ditermining the internal forces acting at the
most disadvantage position on the

a0
THIEN®

2.1. The internal Diagram:

The internal Diagram are chart shows
the variation of the internal forces on
the location of the cross section.

P1=qa P2=2q3
=

2a i a

L
B

’ R N,
anys — [T AT T b

ga
2qa e qa

:mlﬂr

~ e L.

(qa)

M, (ga?)

considered beam.) )
h Gidng vién: Lé Thi Thanh Binh 13



2. BIEU PO NOI LUC

PHUONG PHAP MAT CAT BIE

2.1. The internal Diagram:

21. Biéu @6 néi luc (BONL)
VE BIEU DO NOI LIFC

- {Drawing the interforces diagrams)
XAC DINH
(Determine the reactions)

a0
THIEN®

P;=qa Pay =FgF 2qa

Yy
© o

PHAN
XD NOI LU'C MCBT

(Dividing the 7 (Flndmg the interforces
segment)

at the cross section)

: B N,
6 ||||||||||||||||||||||||||!!!i|||||||||||||||||||||||| i

M; = -2gaz + ga?
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3. QUAN HE LUC CAT, MOM
VA TAI

3.1. Relations between Concentrated
Load, Shear, and Moment

3. Quan hé Ivc cat, mémen va

1ai trong 1ap tru
ong tap trupg 0@ P

4
o N C— -
] E E EMﬂ:
: z z :Az { A7 |

.H
'

1, Tai vi tri cé lwc tap trung, biéu db Iwc cit cé bwée nhay.
Tri s6 bwéc nhay bang tri s6 Iwe tap trung. Chiéu bwéc nhay
theo chiéu Iwc tip trung néu xét tir trai sang phai
(At the position having concentrated load, shear diagram has a “jump”. The
value of the “jump” equal to the value of load. Direction of the “jump” is
same the concentrated load if the considering is from right to left.)

2, Tai vi tri c6 mémen, biéu dé mémen tap trung co6 bwéc
nhay. Tri sé bwée nhdy bing tri s6 mémen tip trung. Chiéu
bwréc nhay theo chieu mémen néu xét tir trai sang phai.
(At the position having moment, moment diagram has a “jump”. The
value of the “jump” equal to the value of moment. Direction of the

“jump” is same the moment if the considering is from right to left.)
h Giang vién: Lé Thi Thanh Binh

: p, Pu=aa ;
| 2 1 ]
U l Pu-gafd | [@Fa, qa)
PNz A m ! :
e 5_| 1 5
N N;=-qay|3 : W}Wmﬁﬁ»\: M, (ga?)
Q;=2qa

14

20
RONG®

P

17



/) 3- QUAN HE LUC CAT, MOMF?N ad’
VA TAI TRONG

372. Quan hé Igm_cé!, mémen va 3.2. Relations between Distributed
tai trong phén ho Load, Shear, and Moment
ong p %orqw(z) " popoan
A
T < Q Q, +daq,
AP M =F e | v No+an,
- uy =L -
e A4 My M‘ +dM,
dQ. dM L d*M
Y=0oq(z)=—2| YM,,=0 & Q. =—2 ' U la(z)=
z q( ) dz Z 2-2 Q‘ dz q( ) dzl

Lire cat tai vi tri cé gia tri g(z) = 0 1a I&n nhét. Qg - Qu= SA8

(The shear force is at position where has value g(z) = 0 is the maximum.)

Momen tai vi tri cé gia tri Qy = 0 1a Ié&n nhat. Mg - M, = SgAB

(The moment is at position where has value Qy = 0 is the maximurmn.)

Pao ham bac 2 cia mémen uon bang cwéng dé Iwc phan bo.
{The second derivative of the bending moment is equal to intensity of distributed load.)
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0 4. PHUONG PHAP VE NHANI# Yo
BIEU DO NOI LUC™®

Nhan xét 1:
Can clr vao s xuat hién cuia lwc phan bd déu xac dinh
Q. &M dang ctia biéu @6 lvc cat va biéu dd mémen:
q(z)=—==-——%|| - Dang biéu dé Iwc cat Q, I6n hon dang cua lvc
dz dz phan bé q mét bac (Khi q = 0, Qy dat cuwc tri).
- Dang biéu do mémen uén M, I&n hon dang cua
Iwe phan bdé Qy hai bac (Khi Q,= 0, M, dat curc tri).

Nhan xét 2: Tai vi tri c6 Iwe tap trung, biéu dé luc -
cit Q, c6 bwée nhay. *[P = Q- Qy

Nhan xét 3: Tai vi tri c6 mémen tap trung, biéu do o
mémen M, c6 bwéc nhay. +| Mo = Mpn = Wer

Nhan xét 4: Hiéu lyc cat cia diém cudi va dau doan Qu - Q, = S.AB
bang dién tich Iwc phan bé déu trong doan. B~ AT Yqi

Nhan xét 5: Hiéu mémen cla diém cudi va dau Mo - M. = S.AB
doan bang dién tich biéu do Iwc cat trong doan. B TAT¥a
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4. PHUONG PHAP VE NHANIi

4. Phwong phép vé tirng diém:

Liét ké cac diém
tinh ndi Iwc
(Listing the points
calculated internal forces)

®

&

Tinh cac diém d4 biét
1 gia tri noi lwc
(Calculate the points
knowing one internal force)
Biéu db Q," Nhan xét 2
+|P=Q,-Q,

Big@ndo M,: Nhan xét 3
+ Mph u Mtr

4. PHUONG PHAP VE NHANIi

Ya,

BIEU DO NOI LUC®

Py = qa

Pz,, #gu 2qa

VE BIEU DO NOI LUFC

{Drawing the interforces diagrams)

R

[l a
d = i qa

m/

Tinh cac diém chwa
biet gia tri ndi lwc nao
(Calculate the points
unknown any internal force)

- ...

Dung phwong phap
mat cat dé xac dinh 1
gia tri noi lwc.

Tim gia tri ndi lyc
con lai theo bwéc 2.

Dang biéu db Iwc cat Q, 16n hon dang
cta Iwc phan bdé q mét bac (Khi g =0,
Q, dat cwc tri).

Dang biéu d6 mémen udn M, I1én hon
dang cha Iwc phan bd Q, hai béac (Khi
Q, =0, M, dat cuc tri).
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4.2. Phwrong phadp céng tac dung:

20
BIEU DO NOI LUC™®

M6t dai lwong do nhiéu nguyén nhan dong thdi gay ra sé bang tong dai
lwong do do tirng nguyén nhan gay ra riéng lé

Pi=gqa P:=qa

% .

mnmwmmmmmmwmﬁl

Pi=ga

Qy(qa)

Hﬂlﬂlﬂm’mm M, {q::iﬁlﬁﬂmmvmmh
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