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NOi dung: 6 chuong

. Nhitng khai niém co ban
. Kéo(nén) dung tam
. Trang thai ing suat-Cac thuyét bén

. Pac trung hinh hoc cila mat cat ngang
. U6n phang
. Xoan thanh tron




Chuong 1.

NHUNG KHAI NIEM CO BAN



NOi dung

Khai niém
Cac gia thiét va NL Poc lap tac dung cua
luc
Ngoai luc va noi luc
3 +0




" 1.1 Khai niém

1. Muc dich:La mén KH nghién clu cac phuong
phap tinh toan cbng trinh trén 3 mat:

1) Tinh toan d® bén: Bén chac lau dai

2) Tinh toan do cung: Bién dang<gia tri cho phép

3) Tinh toan vé 6n dinh: Pam bao hinh dang ban
dau

Kinh té
Nham dat 2 diéu kién: ( Ky thuat

2. Phuong phap nghién cuu:
Két hop gilra ly thuyét va thuc nghiém




Quan sat thi nghiém

!

Pé ra céac gia thiét

Cong cu toan co'ly

!

So do thuc

!

So doO tinh toan

Pua ra cac phuong phap
tinh toan cong trinh

l

Thuc nghiém ki€m tra lai

Ki€m dinh

cong trinh
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. P6i tuong nghién citu: 2 loai
+ CHLT: Vat ran tuyét doi
+ SBVL: VL thuc:Vat ran c6 bién dang:vVLdh

Adh >> Ad VL dan hoi

AP AV VL déo

Dang thanh = mat cat + truc thanh: Thang,
cong,gay khac — mat cat khéng doi, mat cat thay doi




Thanh théng

Thanh gay khiic

Thanh cong




1.2 Cac GT va NLBLTD cua Iuc

1. Cac gia thiét :
VL lién tuc(rai rac), dong chat(khéng dong chat) va
dang huéng(di hudng)
VL lam viéc trong giai doan dan hoi

Bién dang do TTR gay ra< so vdi kich thudc cla vat
VL tuan theo dinh luat Hooke:bién dang TL luc TD
2. Nguyén ly doc lap tac dung cua luc

Nguyén ly:Tac dung clia hé luc =tdng tac dung cla
cac luc thanh phan

Y nghia: BT phUec tap= t6ng cac BT don gian
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1.3 Ngoai luc va ndi luc

1. Ngoai luc :

=) Dinh nghia: Luc cac vat ngoai TD vao Vat thé

= Phan loai:
1) Theo tinh chat TD: luc tin

2) Theo PP truyén luc: luc p
tich ti€p xuc (PB thé tich,
cudng d6 q — Luc tap trung:Truyén qua mot diém

2. NOi luc :

1) Binh nghta: B0 tang cua luc phan t

2) Cach xac dinh: phuong phap mat cat

N, luc dong
nan bo: Truyén qua dién

PB mat, PB duong) —




3. NOi dung cla phuong phap mat cat

+ Vat thé can bang-mdt cat —=>2phan

+ 36 1 phan, gilf 1 phan dé xét. Tai mat
cat thém luc d€ can bang- ndi luc —ndi
luc 1la luc phan b0, culng db6: Ung suat

HOp nOi luc=véc tO chinh+méﬁn chinh->

Hinh 1-6 it
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274 :OQ NZ :iéz(Pi)PX

lUc dOoc .
&x=09 Q, =?X(Pi)

&Y =09 Q, =oY(P

)PX

mx :00 Mx :nOmX(Pi
i=1

)PX

MO menuon ... .

MO men xoan




5. MOi lién hé@ gilta n0i luc va Ung sudt

—

Trén Trén toan
phan tO mat cat
dIN. —o dF | N, —=noO dF
Z Z Z e Z
djx :[ZXdF QX = !ZX
F
dQ, =T, dF Q, Ibgj.'zydl-'
dM_ =0, ydF MEE
dM =0, xdF G TN pdelE

I:)l

dF



6. Cac loai lién két va phdan luc lién két
4 loai lién k€&t thudng gdp: GOi cd dinh, gobi
di dOng, ngam va ngam trugt

c'.'.':

a)

Khdp c6 dinh(khdp doi) Khép di ddng(khdp don)
B
\4 9
Ngam truot

d)







NOi dung:

Pinh nghia va noi luc
Ung suat
Bién dang
Pac trung co hoc cua vat liéu
Piéu kién bén va tng suat cho phép
Bai toan siéu tinh
+4




2.1 Binh nghia va n0i luc
1. Pinh nghia:
Theo ndi luc: trén mat cat ngang: N Luc doc

‘_-—N;o

+ Bi€u do noi luc: DO thi Nz=f(z)




® Cach ve: 4 buoc:

1. Xac dinh phan luc (néu can)
2. Chia doan: Co s@: Su bién déi cua ngoai luc

3. Xét tirng doan: dung PP mat cat ->N = f(2)
4. Vé do thi cua cac ham so trén: Biéu do noi luc




s

Cach xac dinh ndi luc: PP mat cat

P,=10KN G=5KN/m

(
—L>—-—-— —»»-Z—-—»-—»——»-

(€ D
Im 2m

2KN

@ Hinh 2-2




Truc chudn // truc thanh (mac dinh)

Truc ndi luc vuéng géc véi truc chuan(mac
dinh)

Pé céac tri sd can thiét

pé tén bi€u do trong dau tron sat véi bi€u do
Ppé dau cta biéu do trong dau trén

Ké cac dudéng vudng goc véi truc chuan




59 Ung sudt

1. Ung suat trén mat cat ngang:
Quan sat thi nghiém: Keé BT //z va vudng goc
Cé&c gia thiét: GT mat cat phang,GT cac thé doc
Tinh Ung suat:t=0 06 0 =

e, =odz/dz o, =Eg,

+AC

Hinh 2-3




2. Ung sudt trén mat nghiéng

g, .
Su=0490,=0,cos’0 T, =—2sin20 0,
2

o
Sv=0€9 0 =0sin0 T =-—2sin 20
\4 Yeraaal i y dFcosa

+ BaAt bién cla TTUS

0,+0, =0, =const T‘

+ Luat doi Ung cla Ung suat tiép

I = [

uv




2 3 Blen dang

1. Bién dang doc

:
A== Mdz = @ dz —O%dz

N ¢
N =const, EF =tconst A{=—*

EF

2. Bién dang ngang va hé s Poisson
&z
Phuong doc:z £ = ——

dz
Phuong ngang:x, y

L Hé s6 BD ngang-Hé s6 Poisson-HS nd hong




Vi du: Vé bi€u do noi luc va tinh bién dang:
N, =+P=+4f/4 0 z /2

N’ =+4+P-qz=qf/4—@z 0 z ¢€/2 A
P:qfﬂ

AC=AC, + AL,
1 2
N - qt.t = ql

EF 42FF  8EF qt/ 4

AC,

N
A, = g—2dz=0
o EF

qt”

AC =AE, +AC, =+
8EF

=+

At>0Thanh bi dan,A<0 Thanh bi co
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e "

Mau th| nghiém
+Mau thép,gang

+GDb DH:OA: 0 =Ee
O-tl :Ptl/FO

+Gb Chay 0. =F/F
+GP cung cO: 05 =P /F,
Po dan ty doi : =

=1L 1009

Hinh 2-9

max

0

Po that ty doi:

Hinh 2-12 Hinh 2-13
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+ Bang 2.1(T23), 2.2(T27): Cac dac trung
cO hoc cUa vat 1li€u(GTrinh)

+ Nén:
+Dang pha hOng clUa vat liéu:
+ MOt sO yéu tO anh hudng tgi L

v
1P OBX -

Hinh 2-15 s

Z)
g S|y

a) b)
Hinh 2-17




2.5 Diéu kién bén va US cho phép

1. Piéu kién bén:PP tai trong pha hoai, PP US cho
phép,PP trang thai gidi han.

max(og) [o] ~ max|og| [o], Oc VL déo

et

[G] :& GO :\
n O-B VL don

BT ki€m tra
i = =  hén
2. Ba bal toan co ban: 4 BT chon TTR cho

.

BT chon mat
cat




__,,’/ =

—— AR e e
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vi du: Cho thanh AB, mat cat thay d6i, chiu luc nhu hinh 2-23.
Biét

F,=4cm? F,=6cm?, P, =5,6 kN, P, =8,0kN. Vat liéu lam thanh cé
(rng suat cho phép kéo [a], = 5SMN/m2, Ung suat cho phép nén [o],

= % ﬂfm]ﬂa bEGrglC(;‘?40—tQ%6kl<ﬁ/m <[0], =5.10°kN/m’

(GN)max"NSC:451§ =14.10°kN/m”* <| o] =15.10’kN/m’
e O

AC:

2’4\|||||||6€1IIIIIII’214 @
b) 5,6 %?

[~2.6 KN
) e — 40
¢ T4
#{ "] é 9,33 x 103KN/m?




Vi du : Xéac dinh kich thuéc mat cat ngang cla thanh AB va BC clia mot gia treo trén
tuong (hinh 2-21), biét re‘”a,ng: Trén gia treo Im(f)t vat nang co trong lugng P = 10KN. Thanh
AB lam bang thép mat cat tron c6 Ung suat cho phép [o], = 60 MN/m2. Thanh BC lam bang
go c6 Ung suét cho phép khi nén doc thé [o], = 5 MN/m2, mat cat ngang hinh chit nhat cé
ty so kich thudc gilra chiéu cao (h) va chiéu rong (b) la h /b =1,5.

x X =0 N,; + N,.cosa=0 A%

y y=0 P+ N,.sina=0
N,z =Pcotga =15kN
Ny =—P/sina = -18kN

2m

N ]_ 2% inh 2-
L s 2 el

5 i

N 18

F — BeEias

e T2 =——=36.10"m* =hb=1,5bb4@ b =5cm h =7,5cm
g 510




Bai toan tinh dinh:Du lién két
Bai toan siéu tinh: Thira lién két.
Bac ST=s0 lién két thUra

Cach giai:

+ B0 lién két thira thay bang PL lién két

(Thanh tuong duong - Hé co ban)
+ Thém PT b6 sung: Budc PK BD cla Hinh 2-28
hé thay thé = DK BD cla hé ST (PT BG sung -Hé PT chinh tac)
+ Gidi PT CB+PT b6 sung->phan luc va noi luc
yy=0P-V,-V,=0

£ P P
AE=0 ——E : =0 @V -V =
EF  JEF )




can nh0:

NOi luc: N ﬁ)c dinh bang phuong phap mat
cat O, = =const Tai moi di€m trén mat
F cat ngang
Ung sudt:

t;
Bendans  A(= 6z = 06,02 = 06 < dz
nQ noQ T30

Diéu kién béng = 1\122 [G] ([G]K ’[G]N)




Bai tap:Bat bulc:
2.2 2.4 2.7 2.9
2.21




Trang thai ng suat
Va céac thuyét bén



1. Khai niém

2. Nghién ctu trang thai tring suat phang
3. Lién hé gilta rng suat va bién dang
4. Ly thuyét bén

4+1




3.1 Khai niém

1. TTUS tai mot diém: Tap hgp tat ca cac ung suat
theo moi phu‘ong tai diém do — - Tap hgp tat ca cac
thanh phan US trén cac mat clia phan t6 bao quanh
diém do.

Y

z

Hinh 3-1
G5 0L 11 [ [ &

Luat déi Ung cua Ung suat tiép:t,, =1
Con 6 bién doc lap




..(f/ =

2. Mat chinh,Phuong chinh, tng suat chinh,Phan loai TTUS:
Mat chinh: Matco T =0
Phuong chinh: Phap tuyén ngoai clla mat chinh
US chinh: Ung suat phap trén mat chinh
Phan td chinh:Ca 3 mat la mat chinh O, >0, >0,
Phan loai TTUS:Co sé dé PL: Dua vao USC
Phan loai: 3 loai: Khoi (a), Phang (b), Budng (c)

0,

7

b)

Hinh 3-3
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3.2 nghién cGu TTUS phang:2PP

1. Bang giai tich: 6, +0, G -G

Qu=09v=09 0, = X2 L+ X2 >C0s20( - T, sin 20!

US trén mat nghiéng
dt(ABCD)=dF T - ~sin 200 + T,,c0s20
dt(ABFE)=dFcosa G -0
dt(EFCD)=dFsina

Bat bién clla TTUS -

> C0S201 +T, sin 20

sin 20 - T, cos20
Gl =0 +Gy = const

Luat d6i ing clia US tiép

=-1

uv vu

Hinh 3-4




USC va Phuong chinh
Mat chinh: Mat O, mat chinh

UGl :Oétg2a02_ :th OaO:

do, .
da

—O@G@max min

‘(]

O' + O'
min

dt
da

W =)@ 1Y max, min a =q, +k45°

T
tga = b

max




e

2. Bang PP Do thi (vong Mo)

0 {0 2
. (0,-C)" +12, =R
Vong trc c&:t% 18 R= g T
ong tron > 8 : o

X
Q
2
GX

\

Hinh 3-6 Hinh 3-7

Xac dinh Ung suat trén mat nghiéng, ng suat chinh




Sl A A E—

o

Vi du : Phéan t6 cho trén hinh 3-5 nam trong trang thai Uing suat
phang. Hay xac dinh cac Ung suat trén mat nghiéng m-m va cac
Ung suat chinh.

a) —l—>
(L * - ¥
LIA O A I\—’SO MN/m?

22 ' f mZ60| ‘12,5 MN/m?

|25 MN/m?

a)

Hinh 3-5
Hinh 3-9

0@ =95 1 = 105 o= 30

o_. =20,4MN/m’ ¢_ =-27,3MN/m’ tga__ =0,1617 a__ =911




/

3.3 Lién hé gitta US va BD

1. Pinh ludt Hooke t&ng quat:

2. Binh luat Hooke khi truot:

E
2(1+p)

Gy @




3.4 Ly thuyét bén

1. Khai niém:
+ Khé khan vé LT va TN
+ TB la cac gia thiét vé do bén cua vat liéu

2. Cac thuyét bén: -
e g [G] =% o0, [o], =N
1) TB US phap Ion nhat: 9% K e

0]

2) TB US ti€ép I6n nhat: T

Thax [T] =

3) TB Thé nang BDHD:

4) TB Mo:




Bai tép:Bét bulc:

3.5 ayb) 36 310




Pac trung hinh hoc
Cua hinh phang



NOi dung:

1. Khai niém
2. MO men tinh va moé men quan tinh
3. Cong thurc chuyén truc SS cua MMQT
4. Cac budc giai bai toan xac dinh mé men
quan tinh chinh trung tim cua hinh phang
c6 it nhat mot truc doi xuing
3+1




i st e,

4.1 Khai niém

N
Chuong 2: O ==

Cac chuong sau: F va cac dai lugng dac trung cho
hinh dang mat cat dnh hudng dén kha nang chiu luc

cla két cdu: Cac PTHH ciia mat cat




4 2 mo men tlnh va

1. MO men tinh cta F doi véi truc x, trucy: vi

S, = sydF S, :stF [S] —m y
F

Tinh chat: S >0, <O 0 S—SS
Truc x,la truc trung tam khi: S =0
Trong tam C(x, y.) cla mat cat:

F

2. MMQT cuan%f \Oi E[ruc Xé .

F

>0, m
J=7JJ




3. MMQT cuc:

S 2 e 4
J,=pp’dF=J,+J, J,>0 m

4. MMQT ly tam:
— — e 4
i —gxde—ny >0,<0,=0 m

Hé truc xy — hé truc quan tinh chinh:

moOt hinh c6 vo sO HTQTC.

Hé truc xCy — Hé truc quan tinh chinh trung tam:2 diéu kién:
1) La Hé truc quan tinh chinh
2) Goc toa do tai trong tam C.

MOt hinh néi chung chi c6 mot hé truc QTCTT.

MMQT cuUa F doi véi HTQTCTT goi la




Vi du: Tinh MMQT cUa mOt sO hinh don

Y

[

b peoa
Hinh 5-8
Hinh 5-6

= g°dF =




4.3 Cong thU&=CTSS c
‘MMQT

Hé xoy: Biét J,,J,.J,..S,, S,

Xy

Hé XO'Y TimJ ,J,J =?
X=x+a Y:y+b Hinh 5-10

= @ °dF = @y +b)’ dF = @ dF + 2bgydF +b” @IF
F F F F F

J,=1 t7bS +tb'F ] =1 +2aS +a'F ] =] +aS +bhS tabF

e xgy=J +bFJ =J +aF J =] +abF




4.4 Cac bubc gidi"BT xac dinh
MMQTCTT cUa hinh cé it nhat
Ity d<

1. Xac dinh C(x_,v.):

Chia F» n hinh don gidn ->Chon hé truc ban dau
eToa dé Ci(xciIYci)

2. Ke xCy V?X t__ijn!}; Mﬁ/lXQ;(E['];I' l aizFi
n




Vi du:Tinh MMQTCTT cua hinh
Chia F=F +F,
Chon hé truc ban dau x,C,y,
C,(0,0), C,(0,8)
_YaE tyeE _ 0.b,h, +8.2.14 S @
E+F 2.14+2.14

Yc

oy

Ké hé truc xCy—>a,=4cm, a,=4cm. Hinh 5-17

h? h?
I =] ] :%+aiblh1§%+a§b2hz%1362, 66cm”
3 3
= ] = 1Dy 2D, 466,66cm*
Yok g 12 12




Luong chuyén
truc




Bai tap:Bat bulc:
5.1 5.7 a) b) 5.9 a) b)




Udn phang



1. Khai niém
2. MQi lién hé vi phan gittra M,Q,q

3. Udn thuan tay phang

4. Udn ngang phang

5. Chuyén vi cia dam chiu uén
9+6+1KT+1TN




5.1 Khai niém
1. Binh nghia
+ Dam: Thanh chu yéu chiu uén
+ Theo ngoai luc:Ngoai luc (P,q) trung véi truc y hoac x
2. NOi luc trén mat cat ngang: M,, Q, hodc M,,Q,

+ Néu Q, =Q, =0-> Ubn thuan tdy ]
+ Néu Q,, Q, ><0 - Ubn ngang phang _/'KMPQ
Cach xac dinh ndi luc: PP mat cat | -
Quy udc dau cua noi luc

E (Q?\




+ BDNL: B6 thi M, Q, = f(2)
+ Cach vé: 4 budc:

. Xac dinh phan luc (néu can)
. Chia doan: Co s&: Su bién d6i cua ngoai luc

. Xét trng doan: dung PP mat cat ->M , Q = f(2),

V4 /N~ N e

nhan xét: Bi€u do ndi luc




Quy tac lay moé men d6i vOi

mOt diém(A)

1. Luc tap trung(P):

A@®
|
m (P)=PxTay don(r) A@—0 -
2. Luc phan bo(q): ct | A
a |
m (q)=Hop Iuc(Q) xTay don(r) ~  Ae—L—1O-%"

Hop luc(Q) = dién tich cta biéu dé phan bo

Pi€m dat: Tai trong tam C cta bi€u do

it

C |

a

3. M6 men tap trung(M):




—

—

Vi du: Vé bi€u do noi luc clia cac dam cho trén
h.vé

At B




Quy uédc vé biéu dd ndi luc:
Truc chudn /I truc thanh (mac dinh)
Truc ndi luc vudng géc véi truc chuan(mac

dinh)

Pé cac tri s6 can thiét

Ppé tén biéu do trong dau tron sat vai biéu do
Ppé dau cta biéu do trong dau trén

Ké cac dudéng vudng goc véi truc chuan




Cac nhan xét:
1. Trén doan: g=0-> bdQ=const bdM=bac nhat
g=const>bdQ= bac nhat bdM=bac 2,9 O W
2. Tai di€ém co luc tap trung P tac dung:
= bdQ c6 budc nhdy: Chiéu, dé 16n

== bdM c6 miii g3y: Chiéu MG theo chiéu P
3. Tai di€ém c6 md men tap trung tac dung:
=) bdQ khong cé dau hiéu gi

== hdM c6 budc nhdy: Chiéu, do I6n




> 7 I\/I0| Ilen he Vi phan glu’a I\/I Q q

dy= O@Q dQ Q —qdz =4 d——q

=09 M +dM_-M_ -Qdz- qd;

d°M
* Nh&@n xét: q — bge n- Q-bac n+1, M-bac n@{f
+Tai MC co Q 0—=>M cuc tri
+Hé so gbc cla dudng Q bang g
+Hé sb gbc clia dudng M bang Q
* Y nghia cia moi LHVP:
1. kiEm tra bi€u do:Dang,cac budc nhay, cuc trj...
2. V& nhanh bi€u do
3. Giai bai toan ngugc:Biét 1 bi€u do6 tim cac bi€u do va
TR

Hinh 7-10




1. Trén doan:g bac n>bdQ bac n+1 bdM bac n+2

g=const=>bdQ= bac nhat bdM=bac 2, ql Q\ M\U

2. Tai di€ém co luc tap trung P tac dung:
bdQ c6 budc nhay: Chiéu, do I16n

amp DOM €O M gay: Chiéu MG theo chiéu P

3. Tai di€m c6 md men tap trung tac dung:

m) bdQ khong cé dau hiéu gi

= hHdM cb budc nhay: Chiéu, db 1Gn

4. Tai mat cat co Q=0 > M cuc tri:Ti€p tuyén véi bd M
tai mat cat d6 nam ngang >~




q

: IR R R I

a) | W%” : / E B D

VALH—J—ﬁ M
P.b

b LE o M’lIIIIIIIIIIC—)IIIIIIIIIk o N@\

' el . 3qa/2
W /W -
Pab/ S M
Hxn% 7-8 Hxnh 7-9 @
a
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6.3 U6n thuan tay

1. Binh nghia: M, Mo, Q, =0
2. Tinh &ng suat trén mat cat ngang
+ Quan sat TN

Nhan xét: Hinh 7-12
Cac duong thang//z=>cong nhung van //z
Céac dudng thang vuéng goc vGi z=>van vuéng goc vai z
Céac goc vubng van vudng




+ Cac gia thiét:2

GT vé mat cat phang: Trudc va sau bién dang
mdat cat phang va vudng géc vOi truc thanh.
GT vé cac th@ doc khéng day va ép lan nhau

+ Nhan xét: Cac thd doc cé thd bi co, cb
thd bi dan—>

c6 thO kg co cling kg dan: ThO trung hoa
>L6p Trng= 0 hbaebyﬁq tPung hoa.

2




W s

TinhO -
00,=dz, AA,= dz +Adz

dz=pdd dz+Adz=(p+y)dd
N7y
= dz @)
_Egz Ey

—@rdF 2 gl —0 S —Qle —0
OF
Truc trung hoa la truc trung tam. y la truc d/x=>xy-HTQTCTT




— >, 4 —
max j N W
X ka YXnk

J: o

W, - m6 dun chdng udn clla mat cat ngang —
, =—/(1-n}] 0,1D*(1-n|
W.- cila mot s hinh don gian 32

r]:

o
D




3. Kiém tra bén: "
® vatliéudon: %« [0l Gk [0],
Vat liéu déo: max |og [O’]
4. Hinh dang hop ly ctia mat cat ngang:
Pinh nghia: Cling F ma kha nang chiu luc 16n nhat.
Chon hinh dang: t O =[Ol Oua=(],
J. cang I6n cang tot->Hinh rong

Vat liéudon: y% — HK Truc x khong la truc doi xing
Yo 1G]

K
PN = A 24 O- AN A . V4
Vat lieu deo: y;ﬂ :{ }K =1 Truc x la truc doi xung
YO

Ki€m tra

hén

5. Ba bai toan co ban: Chon mat
cat

| Chon tai trong cho

phép




/ —

" 6.4 UBn ngang phang

1. Dinh nghia: M, 80 Q, 0
2. Ung suat trén mat cat ngang:
US phap: s M

Y




J

b
-

J

h’
=

Ylk

b
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3. Ki€m tra bén: .
Vatliéu don: Chw 0] Oha [9],
Vat liéu deo: max‘cg‘ [0]

Theo thuyét bén:
TB US tiép I6n nhat: 0, =\o* +415 | ]
TB thé ndng bién déi hinh dang:

0, =\0* +315 L

Chu y: Vi phan to truot thuan tay:
Theo TB US tiép I6n nhat:

Theo TB thé nang:

Vi du:




' Vlﬁ?Vé bi€u do6 noi luc:
Xéc dinh phan luc :¥m_ =0 @V, =+qa/2
>m, =0 €9V, =+5qa/2
Kiémtra: Sy=V V,,V, Dung
Vé biéu do noi luc:

AC 1-1gbctai AABAz 0 z a
Q,=-V, M, =M-V,z=qa" —qaz/2

CB?2-2 A&z a z 3a
Q,=-V,*+P-qz=qa/2-qz
MX:M—VA(a+z):qa2/2+qaz/2—qz2/2c)

DB: 3-3 43 )5 B R el A
O =dqz M = 07 0

V& bang nhan xét




RN

5. Hinh dang hop ly cila mat cat ngang:
Pinh nghia: Cung dién tich chiu dugc luc 16n nhat.
piéu kién:2 -

‘ Gmax = JmaX yin = [ O]K Gmin = JmaX yfn = [ 0] N

X X

v :[G]K [+

Y)ljn [ 0] N

vat liéu déo: (*)=1= mat cat d/x; vat liéu don (*)=MC kg d/x

) W, cang I6n cang tét : mat cat rong, chir 1, T...
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6. Quy dao Ung suat chinh:

Pinh nghia:Cac duong cong ma ti€p tuyén tai moi
diém trung véi phuong Ung suat chinh tai diém do

o3}
Y

q
IR ENRENENEE

-

N 7

=] et =

>

Hinh 7-20

Vé % Hinh 7-21
[ J

Y nghia cUa quy dao Ung sudt chinh:B0 tri vat




"6.5. chuyen VI cla dam Chlu U

1. Khai niém:
Céc thanh phan CV:2 B
Po vong y; géc xoay ¢ =y’ A
Ppudng dan héiy = y(2) = \M

y

Muc dich: Tinh d6 cing,Giai BTST

Hinh 8-1

2. Phuong trinh vi phan duong BH:




= N —_— il ==

N

3. Thiét 1ap phuong trinh duong BH cuia dam: 3 PP:
1) PP tich phan truc tiép: o

Vi du: xac dinh y,:

P P Pz’
M = -Pz y"=E—§ 0=y =padz+C=——+C

EJ 2E]J

3

Pz
=ey'dz = +Cz+D
= 6EJ

PKB:Tai B

Pt = Pt
2EJ’ 3EJ
Pz’ P P’z - P

“OR] 2E] °  6EJ 2EJ  3EJ

z=t y=0, $=0 @ C=-

i
2E]

y'=¢ 9|, =




e

2) PP PO toan: - dy _dp _ M
< iz &7 B

ng
ey :q
dz =
Dam that

yOM, ¢€Q,

Yéu cau: Dam,diéu kién bién 2L
clia dam that phai tuong Yo =
duong vGi dam va diéu kién ,y

bién cla dam gid. ¥=0
Dién tich va trong tam
% 5%

Cua mot s6 hinh (Xem - =
s N 0
Gido trinh) 0 -
C A% 7g7/B D

C




+—
n
a
@
&)

Vidu:Tinhy,, dam cé6 EJ




3) Phuong phap thong sé ban dau:
Vin(2) =, (2) +Qy(2)

Khai trién AY(z) theo chubi Taylo tai z=a

Thay vao duogc:

AM, (z-a)’ AQ, (z-a)’
EJ] 2 S 58 SN
_Aq, (z-a)' Bg; (2-@) -

yi+1(Z) =y1'(z)+Aya +A¢a(z—a)—

E] 4 EJ 5! .
Trong d6 céc AM,, AQ,, Aq,, Aq,

La cac budc nhay ciia mé men, luc cat, luc phan b6 va sé gia cla dao
ham luc phan b6 tai z=a.

CéC hé 86 AYa’ A(I)a’ A1v[a’ A(Qa’ Aqa’ Aqa

La cac thong s6 dau moi doan, do d6 phuang phap nay con dugc goi
la phuang phap théng s6 ban dau. C6 dugc y ta xac dinh dugc

yv — (I), M — _E‘Jyn, Q — _EJym




Vi du:Viét phuong trinh y,¢ vatinhyg,¢, -

Bang théng s6 ban dau: )

a

Céac thong s6 | Poan AB a*=0 | Poan BC a*=a




_paa 7
4EJ 3!
3
qa’ z* 9qa z’ LG (z-a) -
EJ 2! 4EJ 3! EJ 3!
qa’z’ 9qaz®  4qa(z-a)’ 1lqa(z-2a)’ (z-2a)*
y, =¢,z+ - + - +3J,q——
EJ:2V - 4EY 3t - E] 3! 4EJ 3! EJ 4!

3
= _,9a
. =0 =+
xac din¥o 'ﬁ/é|§_:zac : © . 6EJ

Phuong trinh d0 voéng:
3 D). 3
_9a Z_l_qa Z _Eqaz 0
6EJ EJ 2! 4EJ 3!
qa> qa’z’ 9qaz® 4qa(z-a)’
= Z+ = +2 Qi Za
6EJ EJ 21 4EJ 3! EJ3 3! : -
3 D) 3 2T a8 L
U8 Ga OSgiw daalz o) llgal 25 g |7 2
6EJ Flz2l A0k o K] 3! 4E]J 3! EJ 4!

Oz =a

y, =¢,z+

P4 By A be|

Y1

Z d

Y>

2a




___——

* Phuong trinh goc xoay: ¢ =y

3 2 2
¢1:qa +qaz_19qaz -

6EJ EJ 1! 4EJ 2!
2
5 +qa2 Zz 9qaz’ LG (z-a)

2 6EJ EJ 1! 4EJ 2! 'EJ 2!

_ga’ g3’z _9qaz’  4qa(z-a)’ 1lga(z-2a)" g (z-2a)

6EJ EJ 1! 4EJ 2! EJ 2! 4EJ 21 Bl a3l

2a 7733

9,

Xac dinh do vong tai B va goéc xoay tai A:
= _ a0
Y. = +J24TJ
.

24EJ




4. Bai toan tinh toan do cung:  y 0| Yr;ax %%

5. Bai toan siéu tinh:

* Dam tinh dinh: B0 lién két : Giai: Chi can dung cac phuang trinh
can bang tinh hoc.

* Dam ST: “thUra” lién két. Bac ST clla dam=s0 lién két thira tinh
chuyén doi thanh lién két don.

* Cach giai: PT can bang+PT bo sung.
B4 LK thira thay bang phan luc lién két; dam tuong duong.
BuOc diéu kién bién dang dam TB=bién dang clla dam ST->
Pua thém phuong trinh b6 sung.
Gidi cac phuong trinh can bang va cac phuong trinh bé sung=>
phan luc va noi luc cla dam tuong duong=phan luc va ndi luc
cla dam Siéu tinh.




= -r-/ =

77 e — /7-(7

Vi du: Vé bi€u do6 ndi luc clia dam cho trén hinh vé.EJ=const.
Dam 1 bac ST.

ys(q V) =0
yB(q’VB) ZYB(q) +YB(VB) =0

a) A N ¢ i SR i, TP Vo ey v
N

_ qf Vi
SEJ 3EJ

1)

Ys

VB :+—3if
8




Bai tap: B3t bulc:

7.1 by ey 7.8 7 11 7.12 7. 15 7 18 o)
7.20 7.22 7 93







NOi duné:

Khai niém

Ung sudt trén mat cat
ngang

Bién dang

Piéu kién bén va di€u kién
cung

Tinh 16 xo hinh tru budc
ngan



6.1 Dinh nghia:

Thanh tron chiu xoan thuan tdy: Trén mat cat ngang M. .

G

a) b)

Hinh 6-1

Quy Udc dau cla noi luc
Bi€u do n0i luc: DO thi

M (Nm) =9950 J(Vl/{;;)) M




e

Vidu:

Hinh 6-2
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6.2 U'ng sué't trén mat cat ngang

= pd<|>
t =
e - }; %
y Goc truot

T, :Gy:Gpd¢

dz
M = prdeF
F

0 Géc xodn ty d6i 0= do = M,
dz GJ;

[1-n*) n

?
16

Wp—




.

6.3 Bién dang

M ¢
GJ

Y

nti M
¢=p p—=dz M,,GJ, =const =
i=1 0 GJp

Vidu: d.;=2d,.=10cm. Tinh Urnax s ¢AB
2kNm

M .10° b
o - DU = AKN/cm? = 40MN/m?  ~ —=ik

w0925

M .10°
:. = =1kN/cm? =10MN /m?

w, 02100
1 MAC MCBf
= + = p—2dz+—¢
Pap = Pac * Pep 0 GJ, GJ

1| 2.1
- 0 = 59005 000
oG] BI0L0110°10

Hinh 6-7

CB &

Y




6.4 Piéu kién bén va diéu kién cung
1. Diéu kién bén:

BT kiém tra bén

BT chon tai trong cho
phep

BT chon mat cat

o
Theo TB thé néﬂ&%

s S SO
Theo TB Ung suat tiép mbﬁ%phat:

2. PDiéu kién clndy
emax — Z Imax [e]
GJ,




e

D- du0Ong kinh 10 xo; d- du0ng kinh day LX
Budc: khoang cach gilta 2 vong LX

X =(vong LX, truc LX)>80°- LX budc
ngan

nM;@ﬁp% LX[1 Q=P T,

D

=

Pd cing LX: C=

PO co dan cla LX:

Hinh 6-11
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