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1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU DO NOI LU'C

Muc tiéu:

Trinh bay dwoc khai niém vé uén ngang phang.

Xac dinh dwroc lic cat Q, va moment uon noi luc M,

Ve dwoc biéu do néi luwc trong thanh chiju uon ngang phc‘zzng.

- CO y thurc trach nhiém, chu dong hoc tdp
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

VAR
1 1 K h a I n i é m - e e e e o e
" ] . [ ]

La thanh chiu tc dung cta hé lwe phiing

DR

nam trong mét phang chira truc thanh.
- H¢ lwc tac dung gom: Luc vudng goc vai

nWEt phang ABCD |4
mat phangtai trong

truc thanh hay nhitng ngau lwc nam trong

=¥

mdt phang chira truc thanh (mdt phang

nay goi 1a mdt phéng tdi trong).
- Thanh chiu uon goi la dam.
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

1.2. Noi lwc - Biéu d6 noi luec:
1.2.1. NO1 luc:

Xét dam AB chiu lyc nhu hinh v&: t R, P=30kN 1Ry
- B1: Xac dinh phan lyc tai 2 gbi d& A va B: y
ac dinh phan luc tai 2 go1 va AZW - %;B
>M,=—PAC+R;.AB=0
Im 2m

& -30.1+R,;.3=0 =R, =10KN
YR, =Ra+Rg ~P=0
&R, +10-30=0 =R, =20KN
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

1.2. Noi lwc - Biéu d6 noi luec:

A R _ A R
1.2.1. Noi luc: Tk 30kN ;
e 9 A 4 B
- B2: Dung phuong phap mat cat dé AL JP C 2|
tim noi luc: 1m om

+ Dung mat cat 1-1, cat dam tai diém D.

+ Xét can bang phan bén trai cia dam

+Pé phén trai can béng thi tai mat cat

ngang cua dam xuat hién cac no1 luc:
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

1.2. Noi lwc - Biéu d6 noi luec:
1.2.1. NO1 luc:
e Luc cat Q,: Qy =Ra

* MOmen udn no1 lyc: M, = R, . Z,

> Két lu@n: Dam chiu uon ngang phang khi trén moi mdt cdt ngang

cua dam, noi lyc chi co lwe cat Q, va momen uon M,

SU'C BEN VAT LIEU Chwong 6



NOI LUC VA BIEU DO NOI LUC

{1. KHAI NIEM VE UON NGANG PHKNG]

1.2. Noi lwc - Biéu d6 noi luec:
1.2.1. NO1 luc:
Qui wée dau ndi lue:

- Qy lay dau (+): Ngoai luc tac dung & phan
dam duoc xét co0 khuynh hudéng lam cho né
quay thuin chiéu kim dong ho quanh trong
tdm mit cat. Nguoe lai Q, c6 dau (-).

- M, lay dau (+): Ngoai luc tdc dung &
phan dam duoc xét c6 khuynh hudng lam cho
thé dwéi dam bi kéo. Ngwoe lai co dau (-).

Xét can bang bén trai:

A

Ngoai luc ( M, >0
1)

Q, >0

Ngoai luwc
1 e

Q<0 ™
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

1.2. Noi lwc - Biéu d6 noi luec:

1.2.1. Biéu d6 néi luc :

. oA = A
Qul woc: Q,
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

|

1.2. Noi luece - Biéu do noi lue:
1.2.1. Biéu d6 néi luc :
Vi du 1: V& biéu dd ndi luc cua dam
AB chiu tac dung luc theo so do hinh V&,
Giai:
- B1: Xac dinh phan luc tai 2 g6i d& A va B:
2M,=—PAC+Rz. AB=0
< -30.1+R;.3=0 = Rz =10KN
2R,=Rp*+Rg —P=0
< R,+10-30=0 = R, =20KN

ARA

AS

D)
7z

Im

2m
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

1.2.2. Biéu dd ndi lyc: [Ra, |P , |Re
- B2: I?Ung phuong phap mit cat dé AS J( 'C J( =B
tim noi luc: 21 2

+ Ly cat Q,; 1m 2m
Poan AC: Q,= R,= 20 KN "l
Poan CB: Q, = R,-P=20-30=-10 KN A@

+ Momen uén M, : (cich 1) 2
Poan AC: M, =R, z, v6i0<2z, <1 RAI lp ’
Tai A: (z, =0) > M2 =0 AR Im | 701 L

Tai C: (z,=1)> M =R,.1=20KNm
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{1. KHAI NIEM VE UON NGANG PHKNG]

NOI LUC VA BIEU DO NOI LUC

1.2.2. Biéu do ndi luc: YRy | p=30kN IRy
+ Momen udén M, ; ) v .
Poan CB: M, =R, z,-P(z,-1)v0il1<2z,<3 AL C S
Tai C: (z, = 1) > M =R,.1=20KNm 1m 2m
TaiB: (z,=3)>M? =R,.3-P.(3-1)=0 R,1 lp ,
+ Momen udén M, ;: (cach 2) A J
‘MA =0 >oIm 2 ),
Poan AC{  * L 22 W‘

M =R,.CA=20.1=20 KNm
‘MS =R,.CA=20.1=20 KNm

Poan CB: <
M? =R,.BA-P.BC=20.3-30.2=0

Chwong 6



1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

B3: V& biéu do ndi luc. tRa  |P=30kN | Rg
Q,~ = 20KN AL C 50
CB _ _1OKN Im 2m
(?y 20
MA =0 #
) kN
M = 20KNm = 1(0 )
Cc _
[ M5 =20KNm @) . K
M® =0 \% ﬁw
20

SU'C BEN VAT LIEU
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

Vi du 2: V& biéu dd ndi lyc cia ddm AB R, | P, P Ry
chiu tac dung lyc P,= 2000N, P, = 1000N A - S s
theo so d6 hinh v&. kim | 2m lm |

Gidi:
- X&c dinh phan lyuc tai 2 goi d& A va B:
>M,=—-P,.,AC—-P,,AD +Rg. AB =0
& —2000.1 -1000.3 +Rg. 4=0 = R, =1250N
SR, =Rp*+Rg —P;—P, =0
< R, +1250—-2000-1000=0 =R, =1750N

Chwong 6



Lc

1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

P

~1lm 2m

1m

Rg

P.= 2000N, P, = 1000N

R, =1750 N
R, =1250N

A

+ Lwc cat Q,:
Q% =R, —P, =1750—2000 = —250N
Q™ =R, —P,—P, =—1250N

+ Momen uén M: (cach 1)
boan AC: M =R,z,v0i0<z,<1
Tai A: (z, =0) > M? =0
Tai C: (z;,=1) > M{ =R ,.1=1750Nm

Chwong 6




1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

>

~1lm

2m

boan CD: M, =R ,.z,-P,(z,-1) v4i1<z,<3
Tai C: (z,=1): M =R,.1=1750 Nm

A" | TaiD: (z, =3): MY =R,.3-P,(3-1) =1250Nm

P,= 2000N, P, = 1000N
R, =1750 N
R, =1250N

boanDB: M =R,.z,-P,(z,-1)-P,(z,-3)
voi3<z;<4
Tai D: (z3=3): M] =R ,.3—P,(3—1) =1250Nm
Tai B: (z; = 4):
M> =R,.4-P,(4-1)-P,(4-3)=0
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NOI LUC VA BIEU DO NOI LUC

1. KHAI NIEM VE UON NGANG PHKNG]

P

Lc

1m

i

1lm L 2m

P,= 2000N, P, = 1000N

R, =1750 N
R, =1250N

Rg

+ Momen uén M.: (cach 2)
M2 =0

Poan AC:

Poan CD: -

PDoan DB: <

X

M? =

R,.CA =1750.1=1750 Nm
R,.CA=1750 Nm
R,.DA-P,.DC

1750.3 - 2000.2 =1250 Nm

R,.DA-P.DC

=1750.3-2000.2 =1250 Nm

B _
\MX o

R,.BA-P.BC-P,.BD=0

Chwong 6




{1. KHAI NIEM VE UON NGANG PHKNG}

NOI LUC VA BIEU DO NOI LUC

AC

QX =1750 N
QS® = 250N
Qy® =~1250N
‘M2 =0

9

‘MS =1750 Nm
(M€ =1750 Nm
M2 =1250 Nm
(MP =1250 Nm
ME =0

SU'C BEN VAT LIEU

R, | Py . Rq
AR IC 5 B
~1m . 2m 1m
1750 :
®
@ e (N)
250 #%
1250
(M) T (Nm)
©
Q[
1750+
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

Bai tap:
V& biéu dd ndi luc cia dam AB chiu tac dung luc theo so do hinh V&,
P, AP2 Py P,
AS =8B AL 2 B
1m 1m 1m _ 1m __ 1m __05m
a) P,= 2500N, P, = 500N b) P,= 3000N, P, = 1000N
Py P, 1P, P,
AR panil AT T RE
0,2m 1m 0,2m 0,5m 1m 1m
c) P,= 1500N, P, = 800N d) P,= 500N, P, = 2000N
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

I:al

Y F1 >
t
‘/ll Frl
x Em
A T FrZ B Z
X
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

Vidu 3: P,=2500N, P,= 500N,

N m=6OONmA
R, Pil m A Rg
1 P,

A z C D /%B
Im Im Im

> M, =-P.,AC-m+P, AD+R,;.AB=0
< —2500.1-600+500.2+R;.3=0

— R; =700N
R,=Rs+Rg-P+P,=0
< R, +700-2500+500=0
=R, =1300N

+ Lyc cat Q,:
Q)¢ =R, =1300N
QS® =R, —P, =1300-2500 = ~1200N

Q>® =R, —P,+P,=1300-2500+500 = —-700N

+ I\;Iomen uon ndi luc M. ;

(M2 =0

'M¢ =R,.CA=1300.1=1300 Nm

‘M =R,.CA+m=1300+600=1900 Nm
MP =R,.DA +m-P,.DC = 700 Nm
'MP =R,.DA +m-P,.DC = 700 Nm
'ME=R,.BA+m- P.BC+P,.BD=0

Chwong 6

Poan AC:

Poan CD: <

Doan DB: «




1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

Q2° =1300 N
QSP =—-1200N
QD® =-700N
M2 =0

'MS =1300 Nm
‘MS =1900 Nm
'M? =700 Nm
‘(MP =700 Nm
MP =0

/i

A

|

Ra P/l_QX P Rg
\ 2
AL C D 3B
1m Im Im
1300 %D
@ g (N)
%% 700
1200
() - | s (Nm)
700
1300 )
1900

SU'C BEN VAT LIEU
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1. KHAI NIEM VE UON NGANG PHANG
NOI LUC VA BIEU PO NOI LUC

Bai tap:
V& biéu d6 ndi lwc cha dam AB chiu tadc dung luc theo so @6 hinh va.
APy m F3 =N Fli m
r T B
d '
B, B A, T B
A P
ﬁ%u,am f 0,4m D,Em% 0.5m 1rm 0.5m |
B
a) P,= 1000N, P, = 1200N, m=500Nm c) P,= 1000N, P, =2500N, m=1000Nm
Py 4 Py
I,-"'""‘"I'I'I PE & 177 lPE
1 i B P : [N B
s A A S
0,2m 1 0,6m 0,2m 1 0,2m | 0,4m 0,2m ]

b) P,= 1200N, P, = 2000N, m=500Nm

d) P,= 600N, P, = 300N, m= 60Nm

SU'C BEN VAT LIEU
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[ 2. NG SUAT - BIEN DANG ]

Muc tieu:

- Tinh dwoc ung sudt phap lon nhdt trén mdt cdt cuia dam

- Viét va gidi thich dwoc cong thirc tinh mé men chong uon trén mét sé
mdt cat thuong gdp

- CO y thirc trach nhiém, chu dong hoc tdp

SU'C BEN VAT LIEU Chwong 6



[ 2. NG SUAT - BIEN DANG ]

2.1. Ung suat ciia dam chiu uon thuan tuy: 2
‘ . . L, ™
Khi dam chiu uon thuan tuy, tai mat cat HKM
ngang cuia dam chi c6 mot thanh phan ndi ( >

luc 1a mdmen uén M, nam trong mit phang

ﬁ

>Trén mdt cat ngang ciia dam chiu uén thudn tuy chi cO irng sudt
phap o. Omin

6 .. =+—= N/m? T "‘"'/\(

___——

tai trong.

6max

SU'C BEN VAT LIEU Chwong 6




[ 2. NG SUAT - BIEN DANG ]

2.1. Ung suat ctiia dam chiu uon thuan tuy:
W, : Mémen chéng uén cla mat cat ngang (m3)

+ Mait cat hinh tron: W, = 0,103

+ Mit catvuong: W, :%
':Il'.i.
+ Mat cat hinh chit nhat: N
© i
TR

SU'C BEN VAT LIEU
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[ 2. NG SUAT - BIEN DANG ]

2.2. I'Tng suat cia dam chiu uon ngang phzzing:

Khi dam chiu uén ngang phang thi trén

’ ) Qy MX
mat cat ngang cua nd cO hai thanh phan noi m
luc 14 lwe cat Q, va momen uon M, ( >
- Luc cat Q, gy ra ung tiep T (thuong khong /X

anh huong dang ké dén do bén ciia dam)
- Moment uén M, ra tmg phép ©.

> Trén mdt cat ngang ciia dam chiu uéon ngand phang c6 2 thanh

phan vmg suat: Ung sudt tiép T va ieng phap o.
SU'C BEN VAT LIEU Chwong 6




[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Muc tieu:

- Xdc dinh dwoc diéu kién bén va nhén dién dwoc mat cdt nguy hiém trong
thanh chiu uon ngang phdng.

- Ap dung gidi thanh thao 3 bai todn co ban theo diéu kién bén vé img
sudat phap.

- CO y thirc trach nhiém, chu dong hoc tap.

SU'C BEN VAT LIEU Chwong 6



[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

3.1. Piéu kién bén:

Ung suat phap 16n nhat khéng dugc vuot _M, < [G]

, max
qua urng suat cho phép. W,

Trong do: M, - Gia tri tuyét d6i cia moment uon nodi luc (Nm)
W, - moémen chong uon (m3)

a3

+ Mit cit vuong: W, =
+ Mit cat hinh tron: W, = 0,1d8
ChQ y: Doi véi truc b mdt cat ngang khong doi, dé vng sudt dat

gia #ri |6m nhat ta chon M, =M

xmaxl

SU'C BEN VAT LIEU Chwong 6




[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

3.2. Ba bai toan co ban:

- Kiém tra do bén (diéu kién cuong do)

7 4 Mxm X
+ Tinh Ung suat 16n nhat: |0, = M (N/m?)

WX
r ~ a3
* Mat cat vuong: W, = Y

» Mit cat hinh tron: W, =0,1d3
+ Sosanh: G, <[c] — Két luan: Thanh dam bao d6 bén

... > [6] — K&t luan: Thanh khong dam bdo d bén

SU'C BEN VAT LIEU Chwong 6



[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

3.2. Ba bai toan co ban:

. L M ]
- Chon mat cat ngang (bai toan thict ke): W, = [ ]
o
6

+ Mit cat vubng: a > 3\/‘Mxmax (m)
o]

M
‘ xmax‘ (m)

01/c]

- Tim tai trong cho phép: M, <W, .[c] hay [M,]=W,.[c] (Nm)
* Cha y: Néu ngogi luc chi cé6 mét moment M thi chon néi lwe bing voi
ngoai lyc (M, = M)

+ Mt cat hinh tron: d 23\/

SU'C BEN VAT LIEU Chwong 6



[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Bai tap ap dung:
BT1: Cho dim AB c6 mat cat ngang hinh vuong canh a = 25mm, chiu

tac dung cac luc P,= 1000N, P, = 1200N va m = 500Nm

)\ Py m |2
Y
N v
s ' B
s A
2 ulam . l]jd'm I]Jam .

a) Vé& biéu do noi1 luc ctia dam

b) Kiém tra dd bén cua dam . Biét [c] = 300MN/m?

Chwong 6



[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Giai: Rat 4. alPe 1R
a) V& biéu do6 noi luc ctiia dam: ">

A e of 47
» M, =P.AC-P,AD+m+R;.AB=0 J03m | oam  |o3m |
<>1000.0,3-1200.0,7+500+R,.1=0 P,= 1000N, P, = 1200N,
:>RB:40N m = 500Nm

R,=Rs+Rg+P,-P,=0
< R, +40+1000-1200=0
=R, =160 N

Chwong 6



[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

A A
Ra b Py m |F2 Rg
ol
A, / B
4 [C Dl 4
. 0,3m | 0,4m 0,3m |

R,=160N R, =40N

+ Luc cat Q,:

Qﬁc =R, =160 N

Q;:D =R, +P, =160+1000
=1160N

Q™ =R, +P,—P,

=160+1000-1200 =—-40N

+ Momen uoén M, ;

Poan AC: 5

Poan CD: |

-

M} =0

M =R,.CA =160.0,3=48 Nm
MS =R,.CA+P.0=48 Nm
M? =R,.DA + P.DC

DPoan DB:-

\

‘MP =R,.DA + P.DC—P,.0-m

=160.0,7+1000.0,4 =512 Nm

=512-500=12 Nm
I\/I)E(3 =R,.BA +P.BC-P,.BD-m
=160.1+1000.0,7-1200.0,3-500=0
[Chwo’ng6}




N\

| 3. TINH TOAN DAM CHIU UGN NGANG PHANG |

Q)" =160 N;Q;° =1160N; Q,° = —40N
‘M2 =0 MS =48 Nm  [M} =12 Nm
M =48 Nm {MS ~512 Nm {Mf =0
n) Kiém tra do bén cta dam.
[6] = 300MN/m? = 300.10° N/m?
a=25mm=25.103m

‘Mxmax‘ ‘Mxmax‘ 512
(@) — = =
W, a®  (25.107)°
6 6

G max = 196608000N/m’< [ ]

—> K&t luan: Thanh dam bao do bén

Rat } Py m |F2 I Rg
T
il C D ff R
A 2
I],Em I],é'IITI l],3n'l i
1200
1300 ©
ﬁ) (N)
@ =
40
@ ‘ | [ (Nm)
|| 12
48 ®
N
\\\\\
512—

SU'C BEN VAT LIEU
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| 3. TINH TOAN DAM CHIU UGN NGANG PHANG |

Bai tap ap dung:
BT2: Cho dam AB c6 mit cat ngang hinh tron duong kinh d, chiju tac
dung cac lyc P,= 1000N, P, = 2500N va m = 1000Nm

Fa
=N i

| N
E sy

0,5m |, Lrn a,5m |,

a) V& biéu do noi1 luc ctia dam

b) X&c dinh duong kinh d ctia dam . Biét [6] = 280MN/m?

[ Chuwong 6 }




[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Giai:
A AR nAT : e, Rel " m 1R
a) Ve bicu do ndi luc cua dam: iﬂ
o f 5
3 M =P.CA—P,.CD-m+R,.CB=0 I O P
<1000.0,5-2500.1-1000+R;.1,5=0 .= 100N, P, = 2500N,
— R; =2000N m = 1000Nm

R,=—P+R.-P,+R;=0

y ==

< —1000+ R, —-2500+2000=0

— R, =1500 N

[ChwongG




[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Fa m

. Nh

A€ D

0,5m
R.=1500 N R, =2000N
+ Luc cat Qy:

Q) =-P,=-1000N

Q,” =—P +R¢

ARB

e B

A

1

—1000+1500 = 500N
Q° =-P +R.-P,

y

=-1000+1500-2500 =-2000N

+ Momen uoén M, ;

Poan AC: <

Poan CD: 1

‘M2 =0
ME =—P,.CA =-1000.0,5= -500 Nm

MS = —P.CA+ R..0 =-500 Nm
MP = —P,.DA + R_..DC

Doan DB: !

A

~1000.1,5+1500.1=0 Nm
MP =—P.DA + R..DC+m

=0+1000 = 1000 Nm

ME =—P.BA + R..BC+m- P,.BD

—1000.2+1500.1,5+1000-2500.0,5=0
[ Chuwong 6 ]




[ 3. TINH TOAN DAM CHIU UON NGANG PHANG J

Qy° =—1000N; QS” =500N; Q2® = —2000N
M2 =0 {MS:—SOO Nm {Mgzlooo Nm

N

M; =-500Nm [M? =0Nm ME =0
9) Xac dinh duong kinh d cua dam.
[6] = 280MN/m2 = 280.10% N/m?

‘ Xmax ‘

W, =01.d°>
o]
=d zs\/‘Mxmax‘ =3\/ S - =0,033 (m)
01[c] V01.280.10

F1 RCA Pi‘:ﬂ t RB
o xC D B
0,5 1 0,5
500

@ z © T (N)
1000 T
<00 2000

(W) /rﬁg ()

1000

SU'C BEN VAT LIEU
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[ BAI TAP CHUONG 6 J

BT1: Cho dam AB c6 mit cat ngang hinh tron

4 Fy

c6 duong kinh d, chiu tac dung cac ngoai luc: , . .

s

P,= 1200N, P, =2000N va m = 500Nm

0,3m

0,4m

a) V& biéu do noi1 luc ctia dam

b) Xac dinh duong kinh d ctia dam . Biét [6] = 300MN/m?

BT2: Cho dam AB c6 mit cat ngang hinh

vuong coé canh a, chiu tac dung cac ngoai luc: =t

P,= 600N, P, = 2000N va m = 800Nm

/ég';]E-

0.5m

a) V¢ biéu do ndi luc cuia dam

b) X&c dinh canh a ciia dam . Biét [c] = 280MN/m?

[ Chuwong 6 ]



[ BAI TAP CHUONG 6 J

BT3: Cho dam AB cd mit cat ngang tron P, }
duong kinh d = 4cm, chiu tac dung boi cac . .
lyc P,= 1200N, P, = 2000N, m= 500Nm S .],Emﬁfgv
a) V& biéu d6 noi luc ctia dam

b) Kiém tra d6 bén ctia dam. Biét [c] = 300MN/m?2

BT4: Cho dam AB c6 mit cat ngang hinh vudng

Fi

canh a = 25mm, chiu tac dung cac luc P,= 1000N, i lpz
P,=1200N va m = 500Nm A T - .
a) V& biéu do6 noi luc ctia dam Toom | pam | n.om |

b) Kiém tra dd bén cua dam. Biét [c] = 280MN/m?2

[ Chuwong 6 ]



