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[. Ubn xién
1. Binh nghia

Ciing nhu udn ngang phang, ta chi xét nhitng thanh thdng, mat cit ngang c6
hai truc d&i xtrng vudng goc (mat cat ngang hinh chir nhat). Khi thanh chiu tai
trong vudng géc vai truc thanh nhwng khdng ndm trong mét phang déi xing cla
thanh thi thanh bi uén xién.

Vi du: cac khung dan cau, nha v.v...

Xét thanh chiu uén nhu hinh vé

Neéu Iwc ubn P phan thanh P, va P, thi

+ P, gay rambmen udn M, : ubn quanh truc y
+ P, gdy rambmen udn M, : ubn quanh truc x

D C D
P_|o| |0 7C y Do My N
. A B gay ra
: M N+
1 X
/ = Do My
A SR Py /D = gay ra

Nhu vay: Trong thanh bi uc”)n‘xién tai moi mat cat ngang thanh, noi lvc thu gon
gom, hai md men u6n My vaMy nam trong mat phang di xtrng cua thanh (b6 qua luc
cat)

2. Ung sudt phap trén mét cit ngang
M

Goi ¢’ lating suat do M, gay ra, taco: o’ = WX

X

. ~ , M
o’ lating sudt do M, géy ra, taco: o, :Wy
y

My vaM, : tri s6 tuyét d6i cia nhirng mdmen ubn tai mat cat dang xét
W, vaW, : mémen chdng udn clia mat cat déi véi truc x vatruc y

Néu ddng thoi tdc dung cd hai mdémen uén M, va M, thi theo nguyén Iy cong
tac dung.
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(vi o’ vao” deu 14 Gng suét phap va cling vudng goc véi mat cat)

Ta nhan thdy, néu mat cat ngang |a hinh chir nhat, chit | v.v... thi tng suét
phét sinh 16n nhét Ia tai hai trong bon diém goc (diém B, D). Vi ching déu I6n nén
lrng sudt tong hop cd tri tuyét ddi Ién nhat so vai moi diém khac trén mét cat.

3. Diéu kién bén
Néu thanh 1am bang vat liéu déo c6 [oy] = [0,] = o thi diéu kién bén &
M

0 max :WX-F&S[O’]

X y
- Tri s6 My va M, phai phon tai mat cat ngang nguy hiém, v&i thanh c6 mat
cat ngang khong doi thi mdt cat nguy hiém la mat cat c6 My vaM, déu lon.
— Né&u thanh lam bang vat liéu don.
M

M
0 max :WX-'-W_YS[O-k]

X y
T diéu kién bén ta suy ra ba bai todn co ban
— Bai toan kiém tra bén

— Bai toan tim tai trong cho phép: Goi [P;] tai trong suy rong cho phép (tai
trong tap trung, tai trong phan bd, mémen tap trung hay mé men phan bd) thi tai
mdt cat nguy hiém, ta c6: My =k, [P], My =k, [P]

Ky, ko lacéc hang s6. TUr diéu kién bén ta suy ra:

, , o, ¢ - . o W
— Chon kich thwéc mat cat ngang, ta phai chon truoc ti so: WX =C

y

M, +CIM,

R

— DA4i v6i hinh chir nhat c6 chiéu cao h vabé rong b thi c = h/b
— D&i vai mat cat hinh chit | thi cthé 1dy c =8

— Dai v6i mat cat hinh chir U thi cothé 1dy c = 6
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« Chay: Vi thanh c6 mét ct ngang tron thi khéng ¢ udn xién vi mét phéng nao
chtra truc thanh cling la déi xtng.

* Vi du: MOt dam chiu lyc P = 12KN hop voi truc y mgt goc 30° (hinh v&). Dam c6
chiéu dai | = 1m, mat cat ngang dam hinh chi* nhat c6 cac canhh=12cm,b=7,2 cm
biét [0] = 120 MN/m?. Hay kiém tra bén cho dam.

Giai |
Day la dam chiu udn xién.
S —— Phan lrc P 1am hai thanh phan, ta co:
/] P,=Psina =12.0,5=6KN
P, =Pcosa =12.0,866 = 10,4 KN
/

Theo két cdu, mdmen uén 1&n nhat |a tai mat cat ngam A.
Mya =P, .1=10,41=10,4 KNm
Mya =P, .1 =6.1=6KNm

Momen chéng ubn clia mat cit ngang hinh chir nhat:

bh? _7,2.102(12.10°2)

W, = =17,28.10° m®
6 6
2 -2)2 -2
W, = bg = (7’2'10 g 12.10 =10,368.10° m®

Dam bang vat liéu déo nén (rng sudt I&n nhat tai mat cat ngam

5 _MX+|V|y_ 10.4.10° N 6.10°
™OW, W, 17,2810° 10,368.10°°

=1185.10° '\%nz 0 [0] =120.10° %2

Két luan: Dam dam bao do bén

[1. Ubn dong thoi kéo ( nén)
. - A L
1. Binh nghia :
Y/ i 7
A REEEED
o J y
P, ‘ My
5 P, N a7
y4 ! /
P z
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Xét truong hop don gian, tac dung vao thanh mét lwc P trung véi mat
phang d6i xitng clia thanh va nghiéng véi truc thanh mét goc a. Luc P duoc
phan thanh hai thanh phan:

_Py=Psina: tac dung vuong gdc véi truc thanh lam thanh bi udn ngang
phang
P, = P cos a: tac dung doc theo truc thanh lam thanh bi kéo (nén) ding
tam
0 Khi thanh chiu tac dung dong thoi cta hai loai luc : lvc gay ra uon
phang valwc gay ra kéo (nén) ding tam, ta noi thanh chiu uén dong thoi kéo
(nén)
* Trong thanh chiu uén déng thoi kéo (nén) tai moi méit cdt ngang ctia thanh, noi
lvc gom mot luc doc N, vamdt mo men uén M, .
2. ng suét trén mat cat ngang
— Ung suét do lyc doc gay ra:

0./:iNz

F

— Ung suét do mémen udn gay ra tai mot diém bét ky:
M

1 X
o' =%
J, Y
. N, M
Tacdé:o=0"+0" =2—2+—2[y
F o J,
A C oy N, M
Nhw vay : + Khiudbnkeo o, =—2+—*
min F Wx
+ Khi ubn — nén OmaX:_NZiMX
min F wW

3. Diéu kién bén
a. Thanh chiu udn — kéo dong thoi véi ca vat liéu déo vadon luén cé
[Gk] < [Gn]
N M

0-max = FZ + : S[O-k]

=

b. Thanh chiu u6n — nén dong thoi
+ Vi vat liéu déo c6 [oy] =[o,] =0

_Nz Mx
|0max|_ = +WX S[0-]

+ V@i vat liéu don cé [oy] < [o,]
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|0min|: F W =

[11. U6n dong thoi xoan
1. Binh nghia

Mot thanh goi 1a udn — xoén dong thoi khi trén mat cat ngang clia thanh
c6 hai thanh phén noi lwvc lamo men xoan va mé men u6r) (khi ké dén anh
hwdng cla lwc cat Q do udn thi cé thém thanh phan luyc cat)

Vi du: Truc clia bd truyén banh rang, banh
dai. O day ta chi xét cac thanh c6 mat
cat ngang tron.

2. Ung sudt phap trén mét cit ngang
a. Ung suat phap: do mdé men uén M, gay ra c6 phwong song song Vai

truc z vaco giatrilén nhatla o, = M, trongdé W, =W, =W, =0,1d°
WU
b. U'ng sut tiép: do mé men xoan M, gay ra nam trong mét cat vudng
goc vai truc thanh

r =M, trong d6 W, =0,2d°> = 2W,
W

- * Nhu vay: tai mot diém bét ky trén
mat cat cla thanh vira chiu uén va xoan sé
phat sinh dong thoi hai (ng suét phap va
tiép (b6 qua (ng sudt tiép do Iuc cat Q,
gdy ra khi uén). Theo thuyét bén vé (rng
suét tiép Ién nhat:

_ [2 2
Otyong duong = /O max T 4T

max max

(vi o vat vudng goéc voi nhau )

3. Diéu kién bén

M
Oy SWtdS [0]

X

Mg : mOmen twvong dwong
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My =+ M? + M z
M, : mdmen ubn ndi lwc (Nm)
M, : mémen xo&n ndi luc (Nm);
W, : mémen chéng uén (m®)
Tir didu kién bén ta ciing c6 ba bai toan co ban vé udn - xoan dong thoi./
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