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10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10. 1 [ 1 [} Kh a’i nié m: Jfﬁfﬁﬁﬁfﬁffﬁfx&?fﬁfﬁ?
? N %

La thanh chiu tac dung cta hé luc 3 §

> Y v > p e
phang nam trong mat phang chua %
truc thanh. ﬁ

2

- Hé luwc tac dung gém: Luc vudng
gdc vdi truc thanh hay nhitng ngau
lwc nam trong mat phang cha truc
thanh (m3t phang nay goi la mat
phang tai trong)

nWEt phang ABCD |4
mat phangtai trong

=¥

- Thanh chiju udn goi la dam

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU DO NOI LUC
10.1.2. Noi luc - Biéu d6 ndi lwc:
10.1.2.1. NOi lvwc:

Xét dam AB chiu luc nhu hinh vé: Ra P=30kN Rg
- B1: Xac dinh phan luc tai 2 gbi d& A va B: AT = ° B
%, Mp =—P.AC + Rg. AB =0 - -

< -30.1+R;.3=0 = R;=10KN

»R,=Rp+Rg ~P=0
&R, +10-30=0 =R, =20KN

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2. N&i lwc - Biéu do6 ndi luc:

10.1.2.1. Noi lwc: Ra ; P=30kN Re
- B2: DUng phwong phdp mat cat dé AR b C B
tim noi luc: ]_nl'] 2m

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

+ Xét cAn bang phan bén trai cda dam Ra 1 \

o \ . v 9 X
+ Dé phan trai can bang thi tai mat cat Aﬁ lel>
ngang clua dam xuat hién cac nbi luc: 71 1

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2. N&i lwc - Biéu d6 ndi luc:
10.1.2.1. Noéi lwc:

* LyccatQy: Q, =R,
e MoOmen udn ndilyc: M, =R, . z,

> DA&m chiu uén ngang phéng khi trén moi
mdt cat ngang cua dém, néi lvc chi ¢ luc
cat Q, va mémen uén M,

GV: PHAN TH| XUAN TRANG Mon hoc CO KY THUAT




10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2. N&i lwc - Biéu do6 ndi luc:
10.1.2.1. Nbi luc: Xét can bang bén trai:
Qui wé&c dau ndi luc: |
- Q, 14y déu (+): Ngoai lyc tc dung & phan | N80l lue BMPO
dam dugc xét cd khuynh hudng lam cho phan l
dam dé quay thuan chiéu kim déng hé quanh Q,>0
trong tam mat cat. Nguoc lai Q, ¢6 dau (-) ,
S \ Ngoai lyc
- M, 1ay dau (+): Ngoai lyc tdc dung & phan (
dam duoc xét cé khuynh huwdng lam cho thé M. <0
dwéi dam bij kéo. Nguoc lai cé dau (-) Q<0 7

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC
10.1.2. Néi lwc - Biéu d6 ndi lwc:
10.1.2.2. Biéu d6 ndi luc:
Quiwoe:  Q,f

GV: PHAN TH| XUAN TRANG Mon hoc CO KY THUAT




10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2. N&i lwc - Biéu d6 ndi luc:

10.1.2.2. Biéu d6 ndi luc: RA P=30kN Rs
Vi du 1: V& bi€u d6 ndi lwc cha dam AB N L
chiu tac dung luc theo so d6 hinh vé. AN ¢ s
Giai: 1m 2m

- B1: Xac dinh phan lyc tai 2 gbi d& A va B:
> M, =—PAC + Ry AB = 0
& -301+R,.3=0 =R, =10KN
SR,=Rp+Rg —P=0
©R,+10-30=0 =R, =20KN

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2.2. Biéu dd ndi lyc: Ra ; P : R
-\BZ: IA).Ung phwong phap mat cat dé AT T ¢ Jz =B
tim noi lyc: 21 .1

+ Ly cat Qg 1m 2m
Poan AC: Q, = R, =20 KN Rl

boan CB: Q,=R,- P=20-30=-10 KN Aﬁ

+ Momen uén M._: (cach 1) L 1
Poan AC: M =R, z,v8i0<z,<1 Ra P 2
. . _ A . |
Tai A: (z, =0) —> M =0 AZ Im Z2-1 L
Tai C: (z;=1) > M =R,.1=20KNm 22

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2.2. Biéu dé ndi lwc: R, P=30kN Rg
+ Momen uén M,;: A -
boanCB: M,=R,z,-P(z,—-1)v0il1<z,<3 - ¢ e
Tai C: (z,= 1) > M$ =R ,.1=20KNm 1m 2m
TaiB: (z,=3)> M; =R,.3-P.3-1)=0 g, p ,
+ Momen uon M. : (cach 2) _ (
|\/|A -0 AR 1m 2-1 ),
Poan AC: 1 ~ 22
M} =R,.CA=20.1=20 KNm

‘MS =R,.CA =20.1=20 KNm

b CB: 1
2~ IMB —=R,.BA-P.BC=20.3-30.2=0

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

10.1.2.2. Biéu d6 ndi luc:
B3: Vé biéu dd6 ndi luc.

QA€ = 20KN
QS® = -10KN
M2 =0

iMf = 20KNm
(MC = 20KNm
| M2 =0

t R4 P=30kN I Rg
\ 4
AL C 5B
Im 2m
20

# = (kN)

10
() \w\ém T KN

20

GV: PHAN THI XUAN TRANG

M&n hoc CO KY THU.@\TW




10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

Vi du 2: Vé biéu do6 ndi lyc cia dam AB R, P, Ry
chiu tac dung lyc P,= 2000N, P, = 1000N | "
theo s d6 hinh vé. AR |C D[ B
Glél 1m L 2m 1m .

- Xac dinh phan lyc tai 2 gbi d& A va B:
>M,=—-P,.AC—P,.,AD +Ry. AB =0
< —2000.1-1000.3 +Rg.4=0 = Rz =1250N
SR, =Rp+Rg —P,—P, =0

< R, +1250-2000-1000=0 =R, =1750N

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

+ Lyc cat Q,;

R, 2 . | R Q’° =R, =1750 N
Sy 'F —5 Q% =R, —P, =1750—2000 = —250N
‘ ’ QX =R, -P,—P, =-1250N
P,= 2000N, P, = 1000N + Momen uén M: (cach 1)
Ra=1750N boan AC: M,=R,z,v0i0<z,<1
Rg =1250N Tai A: (2, =0) > M2 =0

Tai C: (2, =1) > MS =R,.1=1750Nm

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

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

P2 Tai C: (z,=1): My =R ,.1=1750 Nm
Aféf%m 'F Pl }af Tai D: (z, =3): MY =R,.3—P,(3—1) =1250Nm
boanDB: M =R,.z,-P,(z,-1)-P,(z,-3)
P,= 2000N, P, = 1000N Vi3 <z,<4
R,y =1730N Tai D: (z, =3): M2 =R,.3—P,(3—1) =1250Nm
Rg =1250N Tai B: (25 = 4):

M® =R,.4-P,(4-1)—P,(4-3)=0

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

L

~1lm

2m

1m

i

Rg

' B

e

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

GV: PHAN THI XUAN TRANG

+ Momen uén M.: (cach 2)

Poan AC: <

PDoan CD:<

PDoan DB:

-

\

‘MP =R ,.DA-P,.DC

MA =0
MS =R ,.CA =1750.1=1750 Nm
MS =R ,.CA =1750 Nm
MP =R,.DA-P.DC
=1750.3- 2000.2 = 1250 Nm

=1750.3-2000.2 =1250 Nm

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

Mdn hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

QA =1750 N Ra| P o | R
Q,° =-250N AT e S i

2m 1m

U

— _1250N 175020

Q -
=0 I
< (N)

‘M =1750 Nm TR ‘H)H
250
1250

(M€ =1750 Nm
- (Nm)
©

‘M2 =1250 Nm (M) «
(MP =1250 Nm \%

M; =0 1750+

<

GV: PHAN TH| XUAN TRANG Mon hoc CO' KY THUAT




10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

Bai tap:
V& biéu d6 ndi lwc cha dam AB chiu tadc dung luc theo so d6 hinh v&.
Py P, P1 P,
AL 2B NE -~ B
Im Im Im Im Im 0,5m
a) P,= 2500N, P, = 500N b) P,= 3000N, P, = 1000N
Py P, P, P,
AR = B AT R AP
0,2m 1m 0,2m 0,5m 1m 1m
c) P,= 1500N, P, = 800N d) P,= 500N, P, =2000N

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

I:al

Y F1 >
t
‘/ll Frl
X Em
A T FrZ B Z
X

GV: PHAN THI XUAN TRANG Mon hoc CO' KY THUAT




10.1. KHAI NIEM VE UON NGANG PHANG
NOI LU'C VA BIEU PO NOI LUC

Vidu 3: P,=2500N, P,= 500N, + Lyc cat Q;
, m= 600Nm Q,° =R, =1300N
Rs \;{f} | Q® =R, —P, =1300—2500 = —1200N
AT C 5 B Q™ =R, —P,+P, =1300-2500+500 = ~700N
1m 1m 1m + Momen uon ndi lyc M.:
Y M, =—P.AC-m+P,. AD+R,.AB=0 M; =0
Doan AC:y .
<> —2500.1-600+500.2+R,.3=0 M =R,.CA=1300.1=1300 Nm
— R. = 700N ‘M =R,.CA+m=1300+600=1900 Nm
B Poan CD:
R,=R,+Rg-P,+P,=0 MP =R,.DA +m-P,.DC =700 Nm
— — ( D — - —
< R, +700-2500+500=0 Poan DB:<MXB_RA'DA+m P,.DC =700 Nm
—R, =1300 N 'M?=R,.BA+m- P.BC+P,.BD=0

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



NOI LU'C VA BIEU DO NOI LUC

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

‘MS =1300 Nm
‘MS =1900 Nm

/i

'MP =700 Nm
‘(MP =700 Nm
<

M8 =0

P
Ra = A 3 Rg
AL C D =B
Im Im 1m
1300 %
Q g (N)
H 700
1200
() | s (Nm)
700
1300 )
1900

GV: PHAN THI XUAN TRANG

Mon hoc CO KY THUAT




10.1. KHAI NIEM VE UON NGANG PHANG

NOI LU'C VA BIEU DO NOI LUC

V& biéu d6 ndi lyc ca dam AB chiu tadc dung luc theo so @6 hinh v&.

Bai tap:
} Py m |72
vl
A £ T R
A RS
r ulam ) l],-'-'IITI l],3n'l )
a) P,= 1000N, P, = 1200N, m=500Nm
Py "
~T*m P2
iy B
E;D,Em | 0,6m D,Em&f;

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

GV: PHAN THI XUAN TRANG

F1

F2

-

m

.y

0,.5m

A

1rn

5

0.5m

c) P,= 1000N, P, = 2500N, m=1000Nm

Fi

el

le

3

0,2m

0,4m

4

7

L

o

B

0,2m

.1

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

M6n hoc CO' KY THUAT



10.2. NG SUAT - BIEN DANG

10.2.1. U'ng suat cia dam chiu uén thuan tuy: N
Khi ddm chiju uén thuan tuy, tai mat ymw'

>
Z

cat ngang cla dam chi cé mét thanh (
phan ndi lyc 1 mémen uén M, nam

X
trong mat phang tai trong. o
> Trén mat cat ngang clia dam chiu udn thuan tuy chi cé ng

suat phap o.
M A~ .
Gmax:i X I\I/m2 EN o —’/\(

___——

GV: PHAN THI XUAN TRANG Mon hoc CO' KY THUAT




10.2. NG SUAT - BIEN DANG
10.2.1. U'ng suat cua dam chju uén thuan tuy:
W, : Médmen chéng uén cla mét cat ngang (m3)

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

==
=

+ Mit catvubng: W, = — -

™

+ Mit cat hinh chit nhat: W, =

o
O
=

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.2. NG SUAT - BIEN DANG

10.2.2. Ung suat ctia dam chju uén ngang phang: Y
Q, M,
Khi ddm chiju udn udn ngang phang thi m
trén mat cat ngang cla nd cd hai thanh phan ( >

ndi luc 1a lwc cat Qy va mdmen udn Mx T

>Trén mat cat ngang cda dam chju uén ngang phang cé 2
thanh phan &ng suit: Ung phap o va rng suat tiép T.

GV: PHAN THI XUAN TRANG Mon hoc CO' KY THUAT




10.3. TINH TOAN DAM CHIU UON NGANG PHANG
10.3.1. Diéu kién bén:

Ung suat I&n nhat khong duoc vuot qua

MaX
(rng suat ti€p cho phép W,

M. : Gia trj tuyét d6i cia moment udn ndi lyc (Nm)
W, : mGmen chong udn (m3)

a3

+ Mit cat vudng: W, ==

+ Mit cat hinh tron: W, = 0,1d8

M, = |M

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT

xmax/



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

10.3.2. Ba bai toan co ban:

- Kiém tra d6 bén (diéu kién cwdng do)

% % I\/IX X
+ Tinh &ng suat I&n nhat: o, = Mina (N/m?)

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

e Mit cat hinh tron; W, = 0,1d®

+So sanh: O__ <[c] - Két luan: Thanh dam bao d bén
G >[c] - Két luan: Thanh khong dam bao d6 bén

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

10.3.2. Ba bai toan co ban:

v 9 \ e V4 o N ~nN ‘MxmaX‘
- Chon mat cat ngang (bai toan thiét ké): W, > [ ]
o)
6

+ Mit cat vubng: a > 3\/ Moo (m)
o]

M
‘ xmax‘ (m)

01/c]

- Tim tai trong cho phép: M, <W, . [c] hay [M,]=W,.[c] (Nm)

+ Mt cat hinh tron: d Zc’vJ

* Chu y: Néu ngoai luc chi c6 mét moment thi chon néi lwe bdang vdi ngoai
lwe (M, = M)

GV: PHAN THI XUAN TRANG Mon hoc CO' KY THUAT




10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Bai tap ap dung:

BT1: Cho dam AB c6 mét cat ngang hinh vuéng canh a = 25mm,
chiu tac dung cac lwc P,= 1000N, P, = 1200N va m = 500Nm

)Py m |Fz
r
’ e
¢ F B
s kS
. 0,3m | 0,4m 0,3m |

a) Vé biéu do ndi lwc Cl]a‘dém ,
b) Kiém tra d6 b&n ctia dam . Biét [o] = 300MN/m?

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Ra . m [P R, + Lyc cat Q,:
. D Q,° =R, =160N
( B
4 |C ol 4 Q% =R, +P, =160+1000=1160N
0,3m 0,4m 0,3m y

Q%® =R, +P,—P, =160+1000-1200 = 40N

a) Vé biéu dd ndi lwc ciia dam J
+ Momen uon M.:

P1: 1000N, P2: 1200N’ m:SOONm \ A
Y M, =P.AC—P, AD+m+R,.AB=0 | Poan AC: - Mf: =0
. M;=R,.CA=1 . =48 N
<>1000.0,3-1200.0,7+500+ R5.1=0 My =R, .CA=160.0,3=45 Nm
- M¢ =R,.CA=48Nm
= Rg =40N Poan CD: -
R,=R,+Rg+P,-P, =0

MP =R, .DA+P.DC =512 Nm
MP =R,.DA+P,.DC-m=12Nm
—R, =160 N x T RaBATRBL TR BE M =

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Q) =160 N;Q:° =1160N; Q° = —40N
MA =0 (MC =48Nm  [M2 =12 Nm

\ X
My =48 Nm < MP =512 Nm (M3 =0
b) Kiém tra dd bén cta dam.

5] = 300MN/m2 = 300.106 N/m2
a=25mm=25.103m

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

6. =196608000N/m?< [c]
- Két luan: Thanh dam bao do bén

Rat b Py m |z I Rg
T
2, 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—

GV: PHAN THI XUAN TRANG

Mon hoc CO KY THUAT




10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Bai tap ap dung:

BT2: Cho dam AB c6 mat cat ngang hinh tron dwéng kinh d, chiu
tac dung cac lwc P,= 1000N, P, = 2500N va m = 1000Nm

F

i T
A

1

.-";.é
-
1

¢ B

a) V& bieu do ndi lyc cia dam ,
b) Xac dinh dwdng kinh d cia dam . Biét [c] = 280MN/m?

GV: PHAN THI XUAN TRANG

M6n hoc CO' KY THUAT



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

= Re P2l m 4R, + Lyc cat Q,:
N N Q¢ =—P, =—-1000 N
C D
N N . o Q% =—P,+R, =—1000+1500 = 500N
2) V& bidu dd néi lwc cia dam | Qy° =—P,+R¢ —P, =-1000+1500- 2500 = ~2000N
P,= 1000N, P, = 2500N, m=1000Nm + Momen uén M;:
A _
> M. =P.CA-P,.CD-m+R,.CB=0 Doan AC:- M(x: =0
«1000.0,5—2500.1-1000+ R ;.15 =0 (M, =-F.CA =-1000.0.5=-500 Nim
R, = 2000N Boan D I\/I:) = —P,.CA =-500 Nm
' MP =—P,.DA + R..DC =0 Nm
Ry:—P1+RC—P2+RB:O (VX 1 C

D —— ] —
< ~1000+ R, —2500+2000=0  |ggan DB:{I\/IX — —P,.DA+R..DC+m=1000 Nm
L] B _ _ .
— R, =1500 N M, =-P,.BA+R..BC+m-P,.BD=0

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



10.3. TINH TOAN DAM CHIU UON NGANG PHANG

y~=—1000N; Q;® =500N; Q°® = —2000N
‘M~ =0 'MS =-500Nm {MP =1000 Nm
J X
M =-500Nm M} =0 Nm ME =0

2

b) Xac dinh dwéng kinh d ctia dam.
[6] = 280MN/m? = 280.10° N/m?

L

W, =01d’>
o]
=d ZB\/‘MXW‘ =3\/ S - =0,033 (m)
01/s] 10,1.280.10

.y

| 4
1000—uﬁ/

F1 RCA Pi‘:ﬂ ARB
I e D .
0,5 1 0,5
' 500

‘%H‘ TS ] L (N)
1000 T

500 2000

@ /ﬁ@m (Nm)

GV: PHAN THI XUAN TRANG

M6n hoc CO' KY THUAT




10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Bai tap:

BT1: Cho dam AB c6 mat cat ngang hinh tron LP, - |P2
N

co duwdong kinh d, chiu tac dung cac ngoai lwc: N D

B
P,= 1200N, P, = 2000N va m = 500Nm N
a) Vé biéu do ndi lwc clia dam x

b) Xéac dinh dwdng kinh d ctia dam . Biét [c] = 300MN/m?2

BT2: Cho dam AB c6 mat cat ngang hinh vuéng - P2 | m
cO canh a, chiu tac dung cac ngoai lwc: ot i .
P,= 600N, P, = 2000N va m = 800Nm S s

a) V& biéu do ndi lwc clia dam
b) Xéac dinh canh a cla dam . Biét [c] = 280MN/m?2

GV: PHAN THI XUAN TRANG Mon hoc CO KY THUAT




10.3. TINH TOAN DAM CHIU UON NGANG PHANG

Bai tap:

BT3: Cho dam AB c6 méat cat ngang tron ::“ ‘pz

dwdng kinh d = 4cm, chiu tAc dung bd&i cac lwc N ; <! - {;E_

P,= 1200N, P, = 2000N, m= 500Nm Aoom | oem | oom”]

a) V& biéu dd ndi lwc clia dam

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

BT4: Cho dam AB c6 mat cat ngang hinh vuéng s

canh a = 25mm, chiu tac dung cac lwc P,= 1000N, A m lF'z
— 2 _ P : N

P~ 1200N v m =500,

a) Vé biéu do ndi lwc cua dam d.2m L 9.4m dam L

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

GV: PHAN THI XUAN TRANG Mon hoc CO KY THUAT




