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TOM TATLY THUYET

1. Ngi lwe trén mdt cit ngang

s

Y

* Uon trong mdt phdang (YZ) ton tai néi lyc: Q M

* Uon trong mdt phdang (X2) ton tai ndi luec:Q ., M

y



TOM TATLY THUYET

2. QUi woc dau cua noi luc:

* Qy lam cho phan dang xét quay cing chiéu kim dong ho 1a dirong.

* M, 1am cdng (kéo) phan vdt liéu bén dudi 14 duong.



O TOM TAT LY THUYET \o

3. Dinh luat Hooke c=EFE¢

E: modun dan hoi cua vit liéu

4. Ung sudt uon tai mot diém trén mdt cdat ngang :

X: truc trung hoa. Truc trung hoa
trung voi truc trung tam cia mdat
cat ngang.




O TOM TAT LY THUYET

4. Ung sudt uon tai mot diém trén mdt cdat ngang :

+ M.: mémen uon tai mdt cat ngang c6 diém tinh ing suat
+J,: mémen quéan tinh ciia mdt cat ngang doi voi truc trung hoa
+y: khodng cach tir diém tinh ing sudt dén truc trung hoa

=> Ung sudt phdn bo" déu theo bé rong mdt cdt va thay doi tuyén
tinh theo chiéu cao ciia mdt cdt.



O TOM TAT LY THUYET

5. Swphan bo irng sudt trén mdt cdt ngang :

+ Mat cat ngang c0 hai truc d6i xtng

/

M

N

\S

_______________________

______________

Moémen chong wuon
y mdtcdtngang




O TOM TAT LY THUYET

5. Swphan bo irng sudt trén mdt cdt ngang :

+ Mat cat ngang khong d6i xtng

S k X S

- Y_m_qx __________
X
= y =
g A z r A A - < ‘M X k
. Ung suat kéo 16n nhat trén mat cat ngang: o _, = Y i ax
J
’ 14 14 ’ ‘M X n
. Ung suat nén 16n nhat trén mat cat ngang: o ,,, = - Y i ax
J
I
max min




TOM TAT LY THUYET

6. MO men finh ciia hinh phang:

7. Trong tam ciia hinh phdng:

Sx = yCF Z yC FI
i=1
S, =x..F Z x. -F.
i=1
S Z XC I:I
y i=1
XC = -
F
2. Fi
i=1
y. F,
S Z -




TOM TAT LY THUYET

8. M0 men quan tinh ciia mét so6 hinh thuwong gap:

)\yc
( bh°
Rve
c 12
h X, A .
| hb
J, =—
| 12
b
h X,
- )X
b |




O TOM TAT LY THUYET

9. CONg thirc chuyén truc song song:




O TOM TAT LY THUYET
10. Diéu ki¢n bén vrng sudt phap:
® Vit liéu gion

un

[ k

Io-max - 3 ymax = [O-]k
% X
oMy

[O-min B 3 ym S[G]

® Vit liéu déo




O TOM TAT LY THUYET

11. Ung sudt tiép trén mdt cdt ngang :

Z

- Qy . Luc cdt tai mat cat
ngang co diéem tinh ung sudt

- J,.: Momen quadn tinh chinh
trung tdm cua mdt cat ngang
co diem tinh ung suat

- t: bé rong mdt cdt ngang tai
diem tinh ung suat

s ©': Mémen tinh ciia dién tich bi cdt ldy d6i vdi truc trung hoa.

=> Ung sudt tiép phan bo déu theo bé rong mit cit



O TOM TAT LY THUYET

11. Ung sudt tiép trén mdt cdt ngang :

y max

=> Ung sudt tiép l6n nhit tai nhitng diém nam trén dwong trung hoa






O TOM TAT LY THUYET

10. Piéu kién bén irng suit tiép:

QmaXSmaX
|2' = < Z']
m axXx J.t
11. Phan 6 irng sudt thujc dim:
O-Z A O-z
O-Z 1D 1 O-z
— T
zy
1 |
B I
— T
-— i
7. —flc fi—-. |
_)sz
Q
O'Z<—A —)o-z




O TOM TAT LY THUYET

12. Ung sudt trén mdt cdt nghiéng:

-
1 Y
u
O TZY GZ T
YA o o 7y
Z
T
zy
2 \1
f o, o, .
‘au = + CO0S2a —rzysm 2
2 2
= 9
| T
T = —SIh2a + 7 CO0S2«
L uv 2 zy



O TOM TAT LY THUYET
12. Ung sudt trén mdt cdt nghiéng:

* Ung sudt phap cuc tri

2T
+ Phuong chinh: tg2a = - —
GZ
g A y 1 2 2
+ Ung suat chinh: o = —(az + \/az + 47
min 2
* Ung suat tiép cuc tri
GZ
tg2a =
2T

yz
1 2 2
T =+ —4|o. +4r
m ax z Xy
min 2



Bai tap 1: Xac dinh cac thanh phan luc cat Q,, MO men uon M,
phat sinh trén mdt cat a-a.

3kN




* Xét can bang dim AB:

3kN
YB
A B>
» 3m N MB
o >f
(> M, =0=33-M_,=0= M,  =9kN.m
\

LZ F,=0= -3+Y,=0= Y, = 3kN

B

* Ngi lwe trén mdt cdt ngang a-a:

3kN 3kN
(t) (p) (p)
M X M X Qy
) > <
0,5m () 2,5m
. Q = "TOkN .m

y




3kN

2,5m
~ “FOkN .m
* Xét can bang phdn Aa:
(t) (t)
(> M, =0=3.05+M " =0= M =~ =-1,5kN.m
]
> F,=0= -3-Q,” =0= Q "’ = -3kN

* Xét can bang phdn Ba:
(> M, =0= -m 7
% (p)

LZ |:y:():>Qy

+3=0= Q|

(p)

+3.2,5-9=0= M "~ =-1,5kN.m

(p) — _3KkN



Bai tap 1: X&c dinh cac thanh phan luc cat Q, va momen uon M,
phat sinh trén mdt cdt bén trai va bén phdi tai C.




* Xét can bang dam AB:

25kN
YAT 6kN .m TYB

(> M ,=0=6-252+Y,.4=0= Y, =11kN

3
> F,=0=1Y,-25+Y,=0= Y, =14kN

* Npi lwe trén mdt cdt ngang qua C:




* Npi lwe trén mdt cdt ngang qua C:

114kN | YRR Y Q(p) 11kN

[}
#
O
[

[}

Y

2m 2m
y
* Xét can bang phin AC:
[ (t) (t)
M. =0= -142+M " =0= M " =28kN.m

]
1> Fy=o:>14—Q§”

=0= Q,” =14kN 6IN ‘ZSkN

* Xét can bang phan BC: cY)

[Z M_=0= -M_"

]
> F,=0= Q,” +11=0= Q,” = —~11kN

+11.2=0= M |



Bai tap 1: Xac dinh cac thanh phan luc cit Q, va momen uon M,
phat sinh trén mdt cat ngang qua C.

P =20kN




* Xét can bang dam AB:
20kN

Voo

Im Im Im

(> M ,=0= -201-423+Y,.4=0= Y, =11kN

3
LZ F,=0= Y, -20-4.2+Y, =0= Y, =17kN

* Ngi lire trén mdt cdt ngang qua C: 4KN /m

A

B

11kN
1m




* Ngi lwe trén mdt cdt ngang qua C:

4kN / m
M I |
B
11kN
1m
|

(>M_ =0=-M _ -4105+11.1=0= M =9kN.m

[Z Fy:O:> Qy—4.1+11=0:> Qy=—7kN



Bai tap 1: ve biéu do lwc cit Qy va mémen uén M, phat sinh trong
dam bang phwong phap mdt cit.

P =20kN




* Xét can bang dim AB:

Y, y

20kN

(> M ,=0= -203+Y,.4=0= Y_ =15kN
\
> F,=0=Y,-20+Y,=0= Y, =5kN

* Npi lwe trén mdt cat ngang a-a va b-b:

a (b)
5kN M:) M:m Q, 15kN
A
Y (a)
1 Qy
0<z £3m

> =




* Ngi lire trén mdt cdt ngang a-a va b-b:

a (b)
5kN VIR M AQ 15kN

* Xét can bang phdn Aa:

(>M_ =0= -52,+M " =0= M " =52 (kN.m)
% _ (a) (a)
LZ F,=0=5-Q "=0= Q_ =~ =5kN
* Xét can bing phan Cb:
(>M,=0= -M 7 +15.2, =0= M [~ =15z,(kN.m)
b X 2 X 2

]
> F,=0= Q,) +15=0= Q" = —15kN



* Vé bidu a6 néi luc:

20kN

5kN

5kN

—-15kN

5kN

O
Il

Q' = —15kN



* Vé biéu do noi luc: M iﬁ) = 552 ( KKNmn) ) ;(Qx<z 25 3N )

20kN
5kN 5kN
a
A
a
- 3m
Qyu | :

—15kN




Bai tap 1: ve biéu do lwc cit Qy va mémen uén M, phat sinh trong
dam bang phwong phap mdt cit.

=15kN /m

it
.

4m _|‘ 2m
-l




* Xét can bang dam AC:
20kN

15kN / m

RENEEEER R

(> M ,=0= -15.42+Y_,.4-206=0= Y, = 60kN

B

LZ F,=0=Y,-154+Y,-20=0= Y, = 20kN

* Ngi lwe trén mdt cat ngang a-a va b-b:

REREE)N 1

Z1 (a) |_ Zz |
I




* Npi lwe trén mdt cat ngang a-a va b-b:

15kN / m M @ y® TQ (b) ¢
y

* Xét can bang phdn Aa:

( z a a
4'2 M_=0= —2021+15.zl?1+Mx()=0:> M, =(20z,-7,52;)(kN.m)

S F,=0=20-157,-Q” = 0= Q™ = (20-1527,)(kN)

* Xét can bang phdn Cb:

(S>M,=0=-M " -20z,=0= M "

]
LZ F =0= Q" -20=0= Qib)ZZOKN

y

- —202z,(kN.m)



|

) _ 20kN

y

Tl

x5 B, =4
Ia

l

—220020%7,; 9

43
Xx

W,

13,333kN.m



Bai tap 1: ve biéu do lwc cit Qy va mémen uén M, phat sinh trong
dam bang phwong phap mdt cit.

P-—40kN
g =8KkN /m

ENRERE
AT ! =

]‘ 4m e 3m _I




* Xét can bang dim AC: . kN

8kN / m

wlvlriwlvlv‘llr b
v - _\__ sm v,

(> M, =0= -8.42-404+Y_.7=0= Y, =32kN

C

LZ F,=0=Y,-84-40+Y_,=0= Y, = 40kN

* Ngi lwe trén mdt cat ngang a-a va b-b:

8kN / m

(a) (b)
¢ ¢ J N Mo AR
A




* Npi lwe trén mdt cat ngang a-a va b-b:

8kN / m

(a) (b)
> : :
40kN Z1 (a) Z2 32kN
I

* Xét can bang phén Aa:

( z,
|2Ma=0:>—4021+8.z —+M
2

(a) (a)

=0= M " =(40z, -4z )(kN.m)

> F,=0= 40-82,-Q" =0= Q" =(40-82,)(kN)

* Xét can bang phdn Cb:

(b)

(> M, =0= -M " +32z,=0= M =32z,(kN.m)

> F,=0= Q,)+32=0= Q~ =-32kN



Ry (@) £\ -
QM Z (44087, kN )0 < 2, < 4 40kN M = 32Q b = 23 2kim

8kN / m

¢¢¢¢¢¢l k

40kN

8kN

x
I
I
oo

—32kN

96 kN .m



Bai tap 1: ve biéu do lwc cit Q, va momen uén M. phat sinh trong
dam bang phwong phap vé nhanh

3kN




* Vé biéu do lyc cat Q, bang phwong phap vé nhanh.

@ m=) Q, hon lyc phan bé mgt bic

Khi di tiv trai qua phdi, néu trén so dé
tinh co lwc tip trung, biéu do Qy co

=) huic nhdy, gia tri buoc nhay bang gia
tri luc tap trung. Chiéu buwdc nhay
cung chiéu véi lwe tip trung

Khi di zir trai qua phai, Q, cuoi dogn

) bang Qy ddau doan cong hop lwe phan
bé trén doan dé (luc phan bé hwéng
|én dwong, hwong xuong am)



* Vé bieu do mémen uon M. bang phwong phap vé nhanh.

@ mm) M, hon Q, mdt béc

Khi di tir trai qua phdi, néu trén so do
tinh c6 ngdu lwe tap trung, biéu do M,
c6 bwdc nhdy, Qia tri bwdc nhdy bang

m) (i4 7 ngdu lwce tdp trung. Nhdy xudng
khi ngdu lwe quay cung chiéu, nhdy |1én
khi ngdu Ilwe quay ngwoc chiéu Kim
dong ho

Khi di tir trai qua phdi, M, cuéi doan
=)  ping M, diu doan céng dién tich biéu
do lyc cat Q trén dogn do



* Xét can bang dam AB:

3kN

(> M, =0=34-M_,=0= M  =12kN.m
)
[Z F,=0= -3+Y,=0= Y, =3kN

B



* Ve biéu do ngi luc:

>




Bai tap 1: Vé biéu do luc cit Q, va momen uon M, phat sinh trong
dam bang phwong phap vé nhanh

P =20kN




* Xét can bang dam AC:

20kN

3m im |
|

A
v
A
Y

(> M ,=0= -203+Y,.4=0= Y_ =15kN

3
> F,=0=Y,-20+Y,=0= Y, = 5kN



20kN

Ao

* Ve bieu do noi lurc:

h)

>

— - 2
e
—
Y
S ) {
Co]
NIk
£ b
@ 8
%< ]
|_|
=¥
Tl
-
« >
= O
=z 7
Y w
— - Qe ----- +
= A Lo > M
4 Q |-= g
0 -

15kN .m



Bai tap 1: Vé biéu do luc cit Q, va momen uon M, phat sinh trong
dam bang phwong phap vé nhanh

8kN

Im

7
|

. |



* Xét can bang dam AD:

10kN 8kN

4kN .m

[>M ,=0= -10.1-8.2-4+Y,.3=0= Y_  =10kN

3
> F,=0=Y,-10-8+Y, =0= Y, = 8kN



h)

>

Ao

* Ve bieu do noi lurc:

8kN

10

|10kN

8kN[




Bai tap 1: Vé biéu do luc cit Q, va momen uon M, phat sinh trong
dam bang phwong phap vé nhanh

=15kN /m

it
.

4m _|‘ 2m
-l




* Xét can bang dam AC:

[ERRRRTINRy! v

[>M ,=0= -15.42+Y_.4-206=0= Y, = 60kN
\
> F,=0=Y,-154+Y_ -20=0= Y, = 20kN



* Vé bidu a6 néi luc:

IR ETR R )
20kN | 4m 60kN 2m J

| 20KN |

» —40kN i

.m

13,333kN.m



Bai tap 1: Ve biéu do lwc cat Q, va momen uéon M, phéat sinh
trong dam bang phwong phap vé nhanh

BERREE
M




* Xét can bang dam AC:

40kN
8kN / m

EREEEE |

(S M,=0= -84.2-404+7+Y_,.7=0= Y_ =31kN

LZ F,=0=Y,-84-40+Y_,=0= Y, = 41kN



40kN

8kKN /' m
¢ REEE l
C
41kN = 4m Jﬂ 3m 31kN
41kN i i
‘*T9kN )
Q,6 0
: (-)
M =1 i+ B = nao-8am-39-7  —31kN :
(B) _ v, (A) | o (AB) _ 1 ~ |
M =M LS 204 —(41+9)4 =100 L
| y 2 I_

M

X

100kN .m



Bai tap 1: Ve biéu do lwc cat Q, va momen uéon M, phéat sinh
trong dam bang phwong phap vé nhanh




8kN / m

Y Y ¥ VYV YYYYYYYYYYYYYYY

A B C D
2m - 8m - 2m
: 48kN 48kN i

—16kN

M'\MSS( MW)B(:I;ﬁS%g %@QM—T% g?—zﬁs“ﬂl% _Sz:kN

“Logl . a@ﬂﬁ@;ﬁﬁfwg TR

48kN .m



Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céac
truc xvay (Tinh J,, J,)

10cm

20cm

V<




* MOmen quan tinh déi véi cac

1 truc trung tam:
S5cm
( bh® 10.20°
‘JX = = (cm )
20cm X ) c 12 12
| hb® 20.10°
10cm J, = = (cm )
L 12 12
Y
X
- 10cm _

* MOmen quan tinh déi véi cac truc X va y:

( ) 10.20° , \
‘szJX +10°.10.20 = +10°.10.20 = 26666,666(cm )
‘ 12
4 ;
| , 20.10 ) \
LJy =J, +5.10.20=———+5.10.20 = 6666,666(cm ")
‘ 12



Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céac
truc xvay (Tinh J,, J,)

20cm

10cm 4



* MOmen quan tinh déi véi cac truc X va y:

A
T
( bh® 10.20° \
‘JX: = = 6666,666(cm ")
] 12 12
) ' 20.10° 1666,666(cm ")
- = == y Cm
20cm L y 12 12

X

» 10cm _I




Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céac

truc xvay (Tinh J,, J,)
d /\

O20cm x20cm




* Momen quan tinh doi vai
OJ20cm x 20cm Cé.Ctl"yCXVé.y:

* MOmen quan tinh déi véi cac truc X

( \
00 20[

J =2 ) ~-13333.333cm "

12




Bai tap 1: Tinh m6 men quan tinh cia hinh phang déi véi céc
truc trung tam x va y (Tinh J,, J,)

YA

5cm

20cm - > ¥

/

10cm




YA * Momen quan tinh déi véi truc x:

5cm I, = Jf)_J:”

20cm| .’// X [ 3
2 10.20
J(l)z-—————cm4

12

X

T
(2) 4 4
) = —5 ¢cm

|
g
5
\ 64

10cm

= J =6635,987cm’

* MOmen quan tinh déi véi truc y:

20.10° 7 , \
39 = - —5"=1635,987cm

12 64




Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céc
truc trung tam.

20cm

5cm

20cm

15cm chi 15cm



Céach 1:

20cm

L

5cm

20cm

15cm chl 15cm




* MOmen quan tinh déi véi truc X:

20cm 1, =37+37 437
Scm 2 E Ty PECNC)
20cm
( 5.45°
)Jf)— cm4
15mn|50m|15cm ) 12
3
15.5
|Jf)_ cm4
l 12

= J =38281,25cm"



20cm

5cm

(¢ §)

* MOmen quan tinh doi véi truc y:

No

20cm

15mn|50m|15cm

3, =3"7+37 407
y y y y
Y (2)  1(3)
X 1,7 =13,

f 45.5°

Jf): cm4
‘ 12
J

(5.15° )

b o +10°.15.5 |cm’
[ L 12 )

= J = 18281.25¢cm "



Céch 2:

20cm

5cm

20cm

15cm chl 15cm




* MOmen quan tinh déi véi truc X:

20cm 1, =37+37 437
5cm t 7 , .
‘]: ) _ J: )
20cm
( 35.5°
‘Jf)— cm4
15cm Pcnn 15cm ; 12
(5.20° \
I +12,5°.5.20 |cm’
[ L 12 )

= J =38281,25cm"



* MOmen quan tinh doi véi truc y:

20cm J =3W e g® g g®
y y y y
5cm t 7 ) ;
J( ) — ] (3)
y y
20cm
[Jm_ 5.353cm4
15¢cm _|5cm| 15cm j ’ 12
3
20.5
|J;2) :—cm4
l 12

= J = 18281.25¢cm "



Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céc
truc trung tam.

400mm




Céach 1:

r 300mm T

20mm

T

400mm

20mm

NN



20mm

400mm

1
|20mm

! 300mm

* MOmen quan tinh déi véi truc x: 3 — j® _3® _j® . 3® _3®

X X X X X X

( 300.400°
)Jf)z mm4
J

12 = J =511360000mm"

3
140.360
|Jf): mm4

l 12




20mm

400mm

1
|20mm

! 300mm

* MOmen quan tinh déi véi trucy: 3 - 3© _ 3@ _ 3@ . 3@ _ 3@

y y y y y y
(J o 400.300° -
‘ ’ 12 )
; = J, =90240000mm
@ (360.140° ; Y,
N +80°.140.360 |mm
’ 12
{ \ )



Céach 2:

e

20mm

B

400mm

20mm




2 YA
\ 20mm
[ N | ¢
20mm
400mm > X
\1
3
\
| N |1
| 300mm | 20mm

* MOmen quan tinh déi véi truc x: 3 — 1® , 3@ L 3@, 3@ _ 3®

X X X X X X

(300.20° , AR
3% = +190°.300.20 |mm

12 )

(
4 = J_ =511360000mm"
|



2 YA
\ 20mm
[ N | ¢
20mm
400mm > ¥
\1
3
\
| N |1
| 300mm | 20mm

* MOmen quan tinh déi véi truc x: 3 = 34 3@, 3®, 3® - 3®

y y y y y y
( 360.20°
’J;”: mm4
12 4
{ 3 — Jy:90240000mm
20.300
|J;2)= mm4
t 12



Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céc
truc trung tam.

cm

L



5¢cm

20cm

[
|
|
3
|
|

[5.20°

[18.5°

5¢cm

* Trong tam hinh phdng:

2. Ye,Fi 10.5.20+22,5.18.5

Ye
> F, 5.20 +18.5

= Yy, =15,921cm

* MOémen quan tinh déi véi truc x:

]

+(15,921-10) 5.20 |cm”

]
]

= J =10922,149cm’

+(22,5-15,921) 18.5 |cm'’

]

3

20.5° 5.18

* MOmen quan tinh doi véi trucy:s, - 1%+ 17 - n - 2638,333cm

y y

12 12



Bai tap 1: Tinh md men quan tinh cia hinh phang déi véi céc

truc trung tam.

25cm




. 25cm * Trong tam hinh phang:

2. Ye,Fi 12,5.35.25-15.25.20

y
20cm Y F 35.25 - 25.20
X
= y. =11,27cm
5cm
Xl r
35em | * Momen quan tinh doi voi truc X:
[ ., [35.25° : 1,
137 = +(12,5-11,27) 35.25 |cm
12
4' : J = J =23274,363cm’
| o, 125.20° ) T,
1.7 = +(15-11,27) 25.20 |cm
t | 12 |

; 25.35°  20.25°
* Momen quan tinh doi véi trucy: s =3 -39 = ——— ———-63281,25¢cm"
12 12




Bai tap 1: Dam mdt cit ngang chi# | chiu mémen uén M = 50
kN.m. a)Tinh sng sudt phap phat sinh #ai cac diém A, B, C va D.
D)Tinh #ng sudt kéo lén nhat, veng sudt nén Ién nhdt phat sinh
trén mdt cdat ngang. ¢)Vé qui ludt phan bé teng sudt phap trén
mdt cdt ngang.

00 m




Y/

YA

M =50kN.m

B 20mm

Q 3 3%

A
20mm
300mm > X
C

| = ) M)

I 200mm D! 20mm

* MOmen quan tinh ciia mdt cit ngang:

200.300°

180.260°

J =

X

12

12

* Ung sudt tai cac diém A va B:

M 50.1000
GA:— yA:— .
J 1,8636.10
M 50.1000
O-B = — yB = — o
J 1,8636.10

130

150

-1.8636.10'mm"

~0.0348kN /mm°

—0.04024kN /mm°



Y/ YA
B 20mm o
% 3 ¢ ~ """t mmmmmoo-

A M =50kN.m

20mm
300mm > X > —————=—====
z
C

| = N N
| 200mm___D°] 20mm

¢ K. e s geR . oc,=-0,0348kN /mm’
* Ung sudt tai Cac diém A va B: 4[ g

2

(0, =-0,04024kN /mm

, L \ (0. =|0,|=0,0348kN /mm’
* Ung sudat tai cac diem Cva D: |

(05 = o,

— 0.04024kN /mm*

‘< A 4 /¢ A ’ A 4 ’ A (Gmax =0
* Ung sudt ko lén nhat, vrng sudt nén Ion nhat. | ’



Bai tap 1: Dam chiu mémen uén M = 600 N.m. a)Tinh #ng sudt
phap phat sinh tai cac diém A, B va C. b)Tinh ing sudt kéo lén
nhdt, irng sudt Nén Ién nhdt phat sinh trén mdt cit ngang. c)Vé
qui ludt phan bé irng sudt phap trén mat cdt ngang.




| 240mm |

25mm
X

150mm
Xl

! 200mm
1
« AL z . > Ve Fi 87,5.240.175-75.200.150
Trong tam hinh phang: y_ - L =118,75mm

N 240.175-200.150

* MOmen quan tinh déi véi truc X:

240.175° 200.150°

2
J = +(118,75-87,5) 240.175 -
12 12

- (118,75-75) 200.150

= J =3,453125.10'mm"



YA

M =600N.m

150mm

D | 200mm

* Ung sudt tai cac diém A, B va D:

M 600 » :
o, =- y, = - (150 -118,75) = ~0,542986.10 kN /mm

J 3,453125.10

M 600 » :
o, = -y = —(175-118,75) = -0,97737.10 "kN /mm

] 3,453125.10

M 600 S :
o_ =- Yy, = - 118,75 =-0,20633.10 kN /mm

J 3 453125.10"



150mm

C | 200mm

* Ung sudt kéo Ion nhat, irng sudt nén lén nhat:

|M X k 600 -2 2
o= y . = —~118,75=-0,20633.10 kN /mm
J 3,453125.10
|M X n 600 -3 2
o =- y o= - (175-118,75) = -0,97737.10 kN /mm

J 3 453125.10"



Bai tap 1: Ddm mdt cat ngang hinh chi nhdt, lién két va chiu luc
nhw hinh vé. Neu a = 100 mm, tinh #ng suat uon lon nhat phat
sinh trong déam.

6 kN 6 kN




6 kN

—18kN .m

—12kN

ing dam AC:

* Xét can bang

18kN .m

0= M c

(> M =0=6.2+6.1-M_

3

12kN

0= -12+Y_, =0= Y_ =

(2 Fy



6 kN 6 kN

YA \r
\:.’ X a
E)\a
_.___‘ . im __L im _
a | ; ;
Q, E
a=100mm 3 I
~6kN
| ~12kN/! ,
| | | —18kN .m
M = ‘
* Ung suat uon lon nhat phat sinh trong dam:
|M oo 18.1000 )
I A —~100 = 0,027kN /mm
e J 100.200

12



Bai tap 1: Dam c0 lién két va chiu lwe nhw hinh vé. a)Tinh ing
sudt Kéo lon nhat, irng suat nén lon nhat phat sinh trong dam.
b)Tinh w#ng suat uon lon nhat phat sinh trong dam.

2kN 4 kN
2m Im 20mm

70mm

(T

20mm

I.—

50mm



4KkN

1m

2m

YA

4kN

\

A

* X6t can béing diam AC:

16kN .m

(>M ,=0=M,-22-43=0= M,

3

LZ F,=0=Y,-6=0= Y, =6kN



* Xac dinh trong tam va tinh mo
men quan tinh cia mdt cat ngang
doi voi truc trung hoa:

70mm

50mm

2. Ye,Fi 10.50.20 +55.20.70

Y. = =36,25mm

S F 50.20 + 20.70

50.20° ) 20.70°
] = +(36,25-10)°50.20 +

) +(55-136,25)°20.70 =1786250mm "
12 12




2m I 1m |
SE— 'I
* ) A EB EC
70mm « ymax M, i i i
—4— -t n 6kNI 4kN i
ymax ]
(1 | i :
20mm | : i i
50mm —16kN .m i i
—4kN .m |
M ‘I.

* Ung sudt Kéo Ién nhdt phat sinh trong dam:

16.1000

o) = —Yy =

J 1786250

(90-36,25)

—0,481kN /mm°



somm Y | 2kN kN

___‘ I_-_ 2m I 1im i
I |

* ) A EB EC
70mm X ymax MA : i i
{ — 6 kN | |

y” 4kN 5

(1 . i :
20mm = | | i
50mm —16kN .m i i

_4kN .m |

M *1#

* Ung sudt nén lén nhdt phét sinh trong dam:

16.1000

J 1786250

36,25 =-0,324kN /mm°



2m I 1m |
p— 'I
* k ! 5 c
70mm X ymax MA : i i
i — 6 kN | i
y” 4KkN 5
20mm [ | i |
50mm —16kN .m i i
_4kN .m |
M —

16.1000

max J T 1786250

(90-36,25)

—0,481kN /mm°



Bai tap 1: Truc tron dic dwoc dit trén hai 6 lin tai Ava B. Truc
lam bang thep co wrng suat phap cho phép [¢] = 150 Mpa, xac
dinh dwong Kinh toi thiéu ciia truc dé truc do tai an toan.

0.4 m 0.6 m -

\J
A

l——O.Sm

12 kN
20 kN



20kN

i

0,6m

0,4m

N.m

0,5m

18kN

-6k

1,2kN .m

\

A

t can bang dam AC:

* Xe

0= 12.0,5-20.0,4+Y_.1=0= Y_ = 2kN

DI

3

0= -12+Y, -20+Y, =0= Y, = 30kN

DI



sREEEEEEEL o
!
i
A
I

—2kN

* Theo diéu kién bén tkng sudt phap: |a

max
J

6000 d 150
& ————<

7 442 1000

64

Vv

= d >74,134mm = dm

n

=74,2mm



Bai tap 1: Ddm mdt cdt ngang hinh chi# | c6 lién két va chiu lwc
nhw hinh vé. Dam lam bang thép co wrng suat phap cho phép [o]
= 150 Mpa, Xac dinh gioi han cua tdi trong P dé dam do tdi an
toan.

170mm

—L_.rlsmm
13mmI]:lSOmm
ﬂ3mm

e | e | W



2m

2.5m

2m

\

A

bang dam AC:

* Xét can

(>M,=0= -P.2-2P.4,5+Y_ .6,5=0= Y, =22/13P

3

17 /13P

LZ F,=0=Y,-3P+Y, =0=1Y,



Y/

==

13mm

206mm > ¥

170mm 13mm

170.206° 157.180° ,
J = - =47540393,3mm

12 12

v
= VYo < [0]

max
J

* Theo diéu ki¢n bén irng sudt phap: |o

X

44
——P.1000
13 150

103 <
47540393,3 1000

= P < 20,455kN

= P__ =20,4kN



Bai tap 1: Dam mdt cat ngang hinh chi# | c6 lién két goi cé dinh
tai A, goi twa tai B Vva chiu lwc nhw hinh vé. Dam 1am bang thép
cO teng sudat phap cho phép [¢] = 150 Mpa, chon sé hiéu mit cit
dam 610 c6 trong lwong nhe nhit theo diéu kién bén irng sudt
phap.

150kN

5m 2m _I



150kN

150kN

2m

om

\

A

bang dam AC:

* Xét can

0= Y, = 210kN

(> M ,=0=Y,5-150.7

0= Y, = —60kN

> F,=0=Y,+Y, P



* Theo diéu ki¢n bén vrng sudt phap: ‘o' = —2 < (o]
m aX WX
300.1000 150 . .
= =< = W > 2000.10 mm

W 1000

X

Wide-Flange Sections or W Shapes FPS Units

Flange
—— X=X axis axis
Area | Depth | thickness | width | thickness - . Yy
Designation A d to b; t; I S r I S r
mm X kg/m | mm? | mm mm mm mm | 10¢mm* [10* mm3] mm [10® mm* |10® mm3| mm
W6I10 > 155 | 19800 | 611 12.70 324.0 19.0 1290 4 220 255 108 667 73.9
W610 x 140 | 17900 | 617 13.10 230.0 2.2 1120 3 630 250 45.1 392 50.2
W610 x 125 | 15900 | 612 11.90 229.0 19.6 985 3220 249 39.3 343 49.7
W6I10 x 113 | 14 400 | 608 11.20 228.0 17.3 875 2 880 247 343 301 48.8
W6I10 X 101 | 12900 | 603 10.50 228.0 14.9 764 2 530 243 29.5 259 47.8
W610 x 92 | 11800 | 603 10.90 179.0 15.0 646 234 14.4 161 34.9
Wo6l0 X 82 | 10 500 599 10.00 178.0 12.8 560 231 12.1 136 33.9

Chon W610 92 c6 W, = 2140.10% mm?



Bai tap 1: Cho ddm chiu lwc nhw hinh vé. Dam 1am bang thép c6
wng suat phap cho phép [¢] = 150 Mpa, Xac dinh gioi han ciia
tdi trong P dé dam dé tdi an toan.

<
7T

I : 5
@)
2m | 2,5m | 2m
- T T -
| ] lt——-—’30mm
‘(_l 220mm
7Omm7>j 70mm



I’

2m

2.5m

2m

\

A

bang dam AC:

* Xét can

=29/9P

0:>YC

(> M, =0= -4P.2+Y_.4,5-P.6,5

3

0= Y, =16/9P

> F,=0=Y,-4P+Y -P



| 170mm |

| y |
I * Trong tam hinh phdang:
> X
220mm > Ye Fi 110.30.220+ 235.170.30
y = =
Y F, 30.220 +170.30
1
i -
= Y. =164,487mm
30mm
* MOmen quan tinh déi véi truc x:
3 3
30.220 : 170.30 :
J = ————+(164,487 -110) 30.220 + ———+ (235-164,487) 170.30
12 12

=71954423.08mm "



A D ]
2m B 2,5m C| 2m | 30mm
| | A
16 | | : |
—P | |
9 P I
Q 220mm
yl : y
! 20 : .
: _? i il
1 . I I . >X,
M | 2p |
: | i 30mm
i [y, =164,487mm
| : | : 4
32'p/9 [JX=71954423,08mm
* Theo diéu kién bén irng suat phap:
||V|X 32P /9.1000 150
o] = meey <o) = 164,487 <
" J 71954423,08 1000

— P <18,454kN — P =18,4kN



Bai tap 1: Cho dam chiu lwc nhw hinh vé. Dam 1am bang thép c6
irng sudt kéo cho phép, i#rng sudt nén cho phép lan lwot 1a o], =
35 Mpa; [6], = 120 Mpa, XAac dinh gidi han ciia tii trong P dé
diam dé tdi an toan.

4$ i
bA » [ )
@)

_ooem 2,5m L 2m

- T 0 -
| |l:—-’30mm
‘(_l 220mm

7Omm7>j 70mm



2m B 2,5m CI 2m | 30mm
. , ! ! 1
16 1 1
—P I I
9 P I
220mm
Q, y
20 ¢
_ X .
y >x,

30mm

[y, =164,487mm

<

1
J,=71954423,08mm"

I
I
|
|
|
1
I
|
|
:
1
P
1

32

/9

* Theo diéu kién bén irng sudt phap:

Tai B
( 32P /9
= ———164,487

JX

)

| 32P /9

o =-———(250-164,487)

J




2m B 2,5m | 2m | 30mm
! .' 1
I I
I I
I I

220mm

30mm

(y. =164,487mm

1
3,=71954423,08mm’

32P /9 35

164,487 <

(

| 71954423,08 1000 (P < 4,306kN

3 = = P =4,3kN
|

IA

IA

2P 120 [P <26,246kN "
164,487 <

71954423,08 1000




Bai tip 1: Dam mdt cdt chiv T chiu lwc cat V = 150 kN. a) Tinh
wng sudat tiep phat sinh tai diem A thuoc bung dam. b) Tinh wng
suat tiep lon nhat phat sinh trén mat cat ngang.

40mm

_—V =150kN




200mm

* Trong tam hinh phding:
yA o ©
40mm l
7 (c)
A Ye Y Yo Fi 100.40.200+220.200.40
> X yC = =
Y F, 2.40.200
200mm —160mm
X * Momen quan tinh doi véi truc trung hoa
40mm
40.200° ) 200.40° , \
J = ————+(160-100)°40.200 + ————+ (220 -160)°40.200 = 85333333,33mm
12 12
* Ung sudt tiép tai diém A: —_—
| 15.48.10" kN
=7, = = 0,0021 ——
85333333,33.40 mm

| = 60.200.40 = 480000mm "



200mm

* A i o
" Trong tam hinh phdang:
40mm
y. =160mm
—— > X ,
y© 7 Momen quan tinh doi voi truc trung hoa
200mm ¢
FZL e
J =85333333,33mm"
40mm

* Ung sudt tiép lon nhdt trén mdt cdat ngang:

[Qy =150kN ;t = 40mm;

]
(5.7 =y.”F'” -80.40.160=512000mm"

X c

15.512000 kN
= 7 = =0,00225

" 85333333.,33.40 mm’




Bai tap 1: Dam mdt cdt chii | chiu luc cat V = 32 kN. a) Tinh
wng sudat tiep lon nhat phat sinh trén mat cat ngang. b) Xac dinh
lwc cat bi can boi bung dam.

F 102mm 4

26mml\=

26mm —= 160mm

26mm



102mm |

. Y - * Momen quan tinh déi véi truc trung
26mm hoa
]
102.160° 76.108° \
J. = - = 26837824mm
12 12
X 160mm
26mm — | |~— * Ung sudt tiép lon nhdt trén mdt cit
J ngang:
26mm 1
(F/2)
Q,S,
Tmax =
J ot
[Qy::32kN;t:26nnn;
% (c) (c) (c) 3
LSX :Z y, -F =67.102.26 + 27.26.54 = 215592mm
32.215592 kN
— = =0,00988

max

26837824.26 mm°



102mm

_— * MOmen quan tinh déi véi truc trung
hoa

J =126837824mm"

>X 160mm
* Ung sudt tiép tai diém A trén bung:

26mm — -~

(c)

26mm T, =

'Qy = 32kN ;t = 26mm

\ 1
$,7 =Y vy, .F =67.102.26 + —(y +54)26(54 - y) = 215592 13y~
2

32.(215592 -13y") 1 , 4146 kN
= TA: :(_ y + ) 2
26837824.26 1677364 419341 mm




T
>x 160mm
26mm —= -—
26mm :
' A ok . 4o X R 1 ) 4146 kN
* Ung sudt tiép tai diem Atrén bung: , = (- y + ) ;
1677364 419341 mm

* Lie cdt bi can béi bung:

54 54
Vv =2J2'AdF

0

) 4146
y + )26dy = 26,135kN

=2((-
'([ 1677364 419341




Bai tap 1: Dam t6 hop dwoc han béi ba tim thép va chiu luc cat
V =80 kN. Xac dinh wrng suat tiep phat sinh trén cac moi han.

20 mm

l

B

150 mm

' |

=~rSOmm!_’ 75 mm *SOmm}

20 mm 20 mm



> X
150 mm
)\(1 Y
" S0mm | | 75S5mm | | S0mm
20 mm 20 mm

* Trong tam hinh phdng:

2. Ye,Fi 2.75.20.150+160.215.20

y. = =110,485mm

S F, 2.20.150 + 215.20
* Momen quan tinh déi véi truc trung hoa

[20.150° ) 1 215.20°
JX:2| + (110,485 -75) 20.150|+
|12 ] 12

+(160-110,485)°215.20 = 29490906,14mm "




(c) AY 20 mm

F

\ '

v |
150 mm
" S0mm | | 75S5mm | | S0mm
20 mm 20 mm
* Ung sudt tiép phat sinh trén méi han:
Q,s,” 80.(49,514.215.20) KN
r = — =0,0144

]t 29490906,14.40 mm’



Bai tap 1: Truc tron dac dwong Kinh d = 75 mm dwo'c dat trén hai
0 lin tai A va B. Tinh irng suat uon lon nhat, vwng sudt tiép lon
nhat phat sinh trong truc.

0.4 m 0.6 m -

\J
A

rO.Sm

12 kN
20 kN



20kN

i

0,6m

0,4m

N.m

0,5m

18kN

-6k

1,2kN .m

\

A

t can bang dam AC:

* Xe

0= 12.0,5-20.0,4+Y_.1=0= Y_ = 2kN

DI

3

0= -12+Y, -20+Y, =0= Y, = 30kN

DI



12kN¢ Y 20kN

C A D B
\ 0,5m 0,4m 0,6m l
& - . "
i 18kNI I i
Q, !
—2kN !
"E
1,2kN .m
* Ung sudt uon lén nhdt phat sinh trong truc:
M | 6000 75 kN
o] = ey = = 10,1448 -
m axX V4
J 4 2 m m

64



20kN

12kN¢

il

6m

4m

18kN

1,2kN .m

uc:

t sinh trong #r

Ién nhit pha

t tiép

a

* Ung su

kKN
=0,002716

18

4

T

mm

— 757
2

3




Bai tap 1: Ddm mdt cat ngang hinh chi nhdt, lién két va chiu luc
nhw hinh vé. Neu a = 100 mm, tinh &ng suat uon lon nhat va
wng sudt tiep lon nhat phat sinh trong dam.

6 kN 6 kN




6 kN

—18kN .m

—12kN

ing dam AC:

* Xét can bang

18kN .m

0= M c

(> M =0=6.2+6.1-M_

3

12kN

0= -12+Y_, =0= Y_ =

(2 Fy



6 kN 6 kN

YA \r
\:.’ X a
E)\a
_.___‘ . im __L im _
a | ; ;
Q, E
a=100mm 3 I
~6kN
| ~12kN/! ,
| | | —18kN .m
M = ‘
* Ung suat uon lon nhat phat sinh trong dam:
|M oo 18.1000 )
I A —~100 = 0,027kN /mm
e J 100.200

12



6 kN 6 kN

Ya B
(s '\ |
:I‘ o7 X 2a
E)\a
. ) im 1. im _
a 4 o L
Q, E
a=100mm '
_6kN |
| _12kN ! ,
i | _18kN .m
M p— ‘

12 )
=1,5—"™% -1 5————=10,0009kN /mm

max F 100.200




Bai tap 1: Dam mdt cit ngang hinh chi | co lién két va chiu luc
nhw hinh ve. Dim Iém bang thép co [e] = 150 Mpa; [z] = 75 Mpa.
a) Chon s6 hiéu mdt cdt ngang dam W310 c6 trong lu’o’ng nhe nhit.
b) Kiém tra bén dam theo diéu kién bén vrng suit tiép.

g

ERRRRARERY !

A

Yy
A
Y



* Xét can bang dam AC:

[ERRRRTINRy! v

[>M ,=0= -15.42+Y_.4-206=0= Y, = 60kN
\
> F,=0=Y,-154+Y_ -20=0= Y, = 20kN



20kN

'y

60kN

|

15kN / m

RN

l

;

h)

* Ve biéu do ngi luc:

|

>

2m

4m

20kN

20kN

—40kN

—40kN .m

13,333kN.m



* Theo diéu kién bén vrng sudt phap:

o

%

X

Chon W310 24 co:

— m ax S [ o ]
m ax W
X
40.1000 150 . .
= < = W > 266,666.10 mm
W 1000
Flange X—X axis y-y axis
Web
Area | Depth | thickness | width | thickness
Designation A d t, b¢ t; | S r | S r
4

mm X kg/m | mm? | mm mm mm mm 10 mm* (103 mm3 | mm | 10 mm* | 103 mm3 | mm

W310 X 129 | 16 500 | 318 13.10 | 308.0 20.6 308 1940 137 | 100 649 77.8

W310 x 74 9480 | 310 9.40 |205.0 16.3 165 1060 132 23.4 228 49.7

W310 X 67 8 530 306 8.51 204.0 14.6 145 948 130 20.7 203 49.3

W310 x 39 4930 | 310 584 | 165.0 9.7 84.8 547 131 7.23 87.6 | 383

W310 X 33 4 180 313 6.60 102.0 10.8 65.0 415 125 1.92 37.6 | 214
Il w310 x 24 3040 | 305 5.59 | 1010 6.7 42.8 281 119 1.16 23.0 | 19.5

W310 X 21 2 680 303 5.08 101.0 5.7 37.0 « 244 ) 117 0.986 19.5 | 192




W310 24 co:
d = 305mm;t = 5,59mm;bf =101mm;

t, =6,7;J =42,8.10"mm"*;W_=281.10"mm"

f

* Ung sudt tiép I6n nhdt phat sinh trong dam:

bf (1 1 \
L S =|—305-—6,7 [101.6,7 +
' Y Lz 2 J
Y
(1 \
1 T V1 L—305—6,7J
2
0,5d Ly 5,59 =160344,9088mm°
] 2
X X 2 g2l gaa g A £, ok
Thoa diéu kién bén wng sudat tiép
(F/2)
Q| S, 40.160344,9088 kN 75 kN
r| = = - 0,0268 < [r]=

m ax J ot 42 .8.10°.5.59 mm° 1000 mm >



Bai tap 1: Cho ddm chiu lwc nhw hinh vé. Dam 1am bang thép c6
[6] = 150 Mpa; [r] = 80 Mpa, Xxac dinh gioi han cua tdi trong P
de dam do tai an toan.

<
7T

I : 5
@)
2m | 2,5m | 2m
- T T -
| ] lt——-—’30mm
‘(_l 220mm
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bang dam AC:

* Xét can

=29/9P

0:>YC

(> M, =0= -4P.2+Y_.4,5-P.6,5

3

0= Y, =16/9P

> F,=0=Y,-4P+Y -P



, 170mm |

| y |
I * Trong tam hinh phdang:
> X
220mm > Ye Fi 110.30.220+ 235.170.30
y = =
Y F, 30.220 +170.30
1
i -
= Y. =164,487mm
30mm
* MOmen quan tinh déi véi truc x:
3 3
30.220 : 170.30 :
J = ————+(164,487 -110) 30.220 + ———+ (235-164,487) 170.30
12 12

=71954423.08mm "
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2m B 2,5m C| 2m | 30mm
| | A
16 | | : |
—P | |
9 P I
Q 220mm
yl : y
! 20 : .
: _? i il
1 . I I . >X,
M | 2p |
: | i 30mm
i [y, =164,487mm
| : | : 4
32'p/9 [JX=71954423,08mm
* Theo diéu kién bén irng suat phap:
||V|X 32P /9.1000 150
o] = meey <o) = 164,487 <
" J 71954423,08 1000

— P <18,454kN — P =18,4kN



A D _
2m B 2,5m C| 2m | 30mm
{ | 3
P |
Qy | 220mm
; 20 ; Y
| T g | 1
: . I : . >X,
M ! 2P I
Xi : i 30mm
i [y, =164,487mm
| : | i )
32b /9 [3,=71954423,08mm
* Kiém tra bén theo diéu kién bén wrng sudt tiép:
(20 \(164,487° )
(F2) —18,4 | 30 |
‘Qy S, L 9 JK 2 ) kN
e| = mx = - 0,007687 .
mex J .t 71954423,08.30 m m
kN 80 kN s oA g en g A, A, ok
|r =0,007687 —<[7r]= —  Thoa diéu kién bén wng suat tiép

max m m 1000 mm



