Chirong 9: Tinh chuyén vi bang phirong phép nang lwong Khoa Xay Dung & Co Hoc Ung Dung-DHSPKT

Chuong 07 .
TINH CHUYEN VI BANG PHUONG PHAP NANG LUQNG

I. TOMTATLY THUYET

1. Cac khai niém

% Thanh chiu kéo-nén ding tdm c6 bién dang dai doc truc:
NZ
EF

AL=I dz; sz=£; £, =—UE,
g L

% Thanh tron chiu xodn c6 bi€n dang géc:

MZ . _GZ
go:‘[GJ dZa 7_G
P

% Thanh chiu uén phing:

SIS SIS

o A, chuyén vi thing ciia trong tAm mit cit ngang theo phuong vudng géc véi truc
thanh.
e ¢ gbc xoay clia mit cdt ngang quanh mot truc ndm trong mit cit ngang.

M, 15 le lPa b,
4
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%  Kihiéu cho dai lugng luc (bao gdm lyc tip trung va ngau lyc): P, 14 lyc tai vi tri va theo
phuong k.
%Ki hiéu cho dai lugng chuyén vi: A

e A, :chuyén vi tai vi trf va theo phuong & .

e A,,:chuyén vitai vi tri va theo phuong k do lyc P, sinhra.

km *

< §,,: chuyén vi don vi tai vi tri va theo phuong k do tdi trong P, =1 giy ra.

% Vatliéu dan hdi tuy€n tinh nén ta c6: A,, = P,.5,, vd A, =Y P.5,

i=1

2. Thé niing bi€n dang dan hoi

V= ZJZEF

i=l ;i i=l 1
SC2 F 8¢
= J. 5 y:_zj. y2 dF
Jy F hC

% Ddi v6i dam chiu uén phﬁng, bd qua dnh hudng cia lyc cit:

2 n 2
J‘kv. 9 g jkv.&dz
“2GF “) GF

2EJ 2EJ

=1 r; i=l 1 =1 r; i

2EJ

=11

*

%  D06i v6i bai todn thanh chiu kéo nén ding tdm:

_ZIZEFdZ

i=l

% D0di v6i thanh chiu xoén thu:?in tdy:

2EJ

i=I Li

3. Dinh ly Castigliano
_ou
“op,
= Trong hé dan hoi tuyén tinh, chuyén vi tai moat vi tri va theo mot phuong nao dé bing dao
ham riéng ciia thé nang bién dang dan héi tich lity trong hé 1dy doi véi bién sé la lyc tai vi tri
va theo phuong can tinh chuyén vi.

«  Xéthé thanh chiu kéo-nén ding tam:

Tacot U = ZI dz nén A, = A:lﬁ_Pki:

l]Ll
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e N&u xét hé thanh-khép: N., EF 1a hiing sd trén sudt chi€u dai thanh

e Né&u tai vi tri va theo phudng cin tinh chuyén vi khong c6 luc F,, ta dat mot luc P,

tai vi tri va theo phudng can tinh chuyén vi. Sau khi 14y dao ham aa];z ta cho P, =0.

g
4. Cong thi'c Mohr

% Trang thdi “m” 12 trang thdi chiu tai
J

<  Trang thdi “k” 1a trang thdi bd tdi va dit mot lyc P, =1 tai vi tri va theo phuong cin tinh

2 .
chuyén vi.

it i=lp ix- i=lp,

i

% Cong thic Mohr: A = ZJ A;;i _[ —dz + ZI

*

%  Xét hé thanh-kh6p chiu kéo-nén ding tim c¢6 N., EF 1a hiing s6 trén sudt chiéu dai

n

N_N
thanh: A, = ) ———L,
=2 EF,

Trong d6: + N_: ndilyc & trang thdi “k”
+ N_:ndi luc & trang thdi “m”

5. Phép nhan “bi€u d6 ” Véréxaghin

NL " n
m
— @
/ A _iwifci +iwifq
Z k -
I " i=1 EZE i=1 EiJi
NL I Hk"
/f/

£«

Trong d6: + w: dién tich biéu d6 nodi lyc & trang thdi “m”
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+ f:cao do bi€u dd noi lyc & trang thdi “k” 14y tai trong tdm bi€u d6 mémen udn &
trang thdi “m”
% Trang thdi “m” 12 trang thdi chiu tai
% Trang thdi “k” 1a trang thdi bd tai va
e Ditmdtlyc P, =1 tai vi tri va theo phudng cén tinh chuyén vi thing
e Ditmdtngiu luc M, =1 taivi tri can tinh géc xoay.
< Nhitng luu ¥ khi thuc hién phép nhan biéu d6:
o Tung d f. nhdt thiét phdi ldy & do thi ciia duong bdc nhdt (hodic hing sé). Puong
béc nhdt khong bi gay. Néu cd hai ham déu la bdc nhdt thi cé thé ldy dién tich @ & mdt
dé thi, con tung do f,. 1&y & do thi con lai.
o Trudc mébi s6 hang ciia phép nhan, ©.f, , ldy ddu duong khi di¢n tich va tung d¢
ciing ndm vé mot phia ciia duong chudn va nguoc lai.
o N&u doé thi bdc nhdt dinh ldy tung d¢ f,. bi gay thi phdi chia chiéu dai ra nhiéu doan
sao cho trén mdi doan duong bdc nhdt tré thanh tron, thiuc hién phép nhan cho tirng

doan réi cong két qud vdi nhau. Biéu do 14y dién tich @ khéng bi diéu kién nay han
ché.

e Doivéi dién tich ciia cdc hinh phitc tap, c6 thé chia thanh nhitng hinh don gidn, dp
dung nhén biéu dé cho tieng hinh roi thuc hién phép tong.

o K&t qud ciia phép nhdn biéu do doi xiing vdi biéu do phdn xiing bang khong.
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Ml

M,

_ \+ I
M,

M,
M,
[~

M, \IM
-

ql’ /8

X
S
|
S

e A A A ~
% Biéu d0 ndi luc mdt s6 dang co ban
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Ny B A B A
P1\ /Pl M
M- M, M
q q
“ o, < ST [T T Ik
A B Ny / B A / BR
M4l qr
2 2

PLL, /(I +1,)
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II. VIDU
VD.9.1. Vidu l: Hai thanh AB va AC lam cing mét loai vat liéu cé ting sudt cho phép [G], modun
dan hoi E, dién tich mdt cdt ngang ciia hai thanh lan lugt la F va 2F . Hai thanh chiu lién két khép
tai B va C, dugc ndi vdi nhau bdi khép A. Kich thudc va tdi trong tdc dung lén két cdu nhu hinh
9.1a. Biét: [o]|=21kN/cm®; P=150KN; a=2m; E=2100kN /cm’

a) Xdc dinh ving luc trong hai thanh AB va AC.

b) Xdc dinh dién tich mdt cdt ngang (F) dé hai thanh AB va AC ciing bén.

c) Tinh chuyén vi thdng ding tai A.

d) Tinh chuyén vingang tai A.

B

Hinh 9.1a.
a) Tdchnittai 4, ddt cdc ng Iyc cia hai thanh nhu hinh 9.2b. Xét can biing tai khép A.
> X =-N,c0s30" +N,.cos60°=0=N,.=3N, (1)

>Y=N,sin30"+N,.sin60’—P=0 =N, +3N,.=2P  (2).
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1 NE)

Thay (1) VA0 (2): Ny 43Ny =2P = Ny =—P , Njo="~P

b) Ung sudt phat sinh trong hai thanh AB va AC

1P .
O 4z =M=—— (thanh AB chiu kéo)
F 2F
P .
O _ N (N3P (thanh AC chiu nén)
2F 4 F
. . ) (e P
Ung sudt 16n nhat phdt sinh trong két cau: |o.| =0, = o7
A . P P 1
Theo di€u ki€n bén: o, =—< [G] :}FZ—=LOCH’12 =3,57cm’.
2F 2[0] 2.21
Chon F =3,6cm”.
¢) Chuyén vi thing ding tai A4
N_. aN"’ N ON 4p ON ¢
14 . . .. . n > oP AB oP AC oP
Ap dung dinh ly Castigliano: A = Z Ly e L,+—4 1.
i=1 EiE' EABFAB EACFAC
Ta c6: Ny =l' N s =£
oP 2 oP 2
PL - \3PY3
Nén chuyén vi thing ding tai A4 : A, =2 244 . 2 2 5. _ 4+3*/§ﬁ: 4+34/3 150200 = 5,267cm
" EF 3 E2F 43 EF 43 2100.3,6
d) Chuyén vi theo phuong ngang tai A
1 3
bitthém lyc P, vao hé nhu hinh 9.1c, xét cin bing nit 4: =
N —£P+1P
AC 2 2 g
N .aNZJ N aNVAB’ aNVAC
‘ L L ) & * op < ap
Ap dung dinh ly Castigliano: A, :Z £ = £ L, +——E L,
i=1 E/E EABFAB EACFAC
Ta c6: Ny, =—£' Nie _1
oP, 2 opP 2
P(_*Bj 3P
Nén chuyén vi ngang tai A4 : A, = 2\ 2 4_a+ 2 25,- ﬁ“‘ﬁ: V3 -4 150.200 =-2.25¢m

EF 3 E2F 4 EF 4 21003,6
VDJ9.2. Vidu 2: Thanh ABCD tuyét doi cing chiu lién k&t khép xoay tai 4 va dudc giit bdi
thanh EB nhu hinh 9.2a. Thanh EB lam bing vat liéu ¢6 md dun dan hdi E va dng sudt cho phép
[o] va dién tich mit cit ngang F. Cho:
[0'] =19kN / cm*; E = 21000kN / cm*;q =15kN / m;a = 2,5m

a) Xdc dinh tng lyc trong thanh EB theo ¢,a.

Bai tdp sitc béen vt li¢u trang 8 Trang Tan Trién-07/2014



Chirong 9: Tinh chuyén vi bang phirong phép nang lwong Khoa Xay Dung & Co Hoc Ung Dung-DHSPKT

b) X4c dinh dién tich mit cit ngang, F, d€ thanh EB bén.
¢) V6i F tim dugc, tinh bi€n dang dai doc truc cla thanh EB.
d) Tinh chuyén vi thing ding tai D.

a) (4 b) Y, (4
HHHL} X, HHHlB
P=gqa 2a : N i P=gqa
E v
D — D
C
! 2a ! a Hinh 9.2 ! 2a ’! a
» Xétcan bing thanh 4BCD nhu hinh 9.2b
3 5
m,=0=>qg2aa-N,, sin45°2a+P3a=0= N, =-2ga+—P=-——qa

z 4 q BE BE q \/5 \/Eq

= Theo didukién bén: o,, =29 <[6] = F>—29_ 3123 6978,
J2F \/5[0] V2.19

Chon F =6,98cm’.

* Bién dang dai doc truc ctia thanh EB:
5qa
292 202 ) 2
N 2 _10ga’ 1015252100 o o
EF EF EF 21000.6,98
* Chuyén vi thing ding tai D:
Ap dung dinh 1y Castigliano:
N ONgs 3qa 3
Y 2 2
a e, NG ﬁzﬁa:15ﬁqa _15V2.152,5 100 _ ) 3570
E,F, EF EF 21000.6,98

VD.9.3. Vidu 3: Thanh giy khic ABC tuyét ddi cirng chiu lién k&t goi di dong tai B va dugc
giing bdi cdc thanh BH, CD nhu hinh 9.3. Cic thanh BH, CD c6 cung dién tich mit cit ngang
F,mo6dun dan hoi E =2.10*KN/cm’ va ting sudt cho phép [o|=18kN /cm’.
Cho: P =200KN; [%} <3,6.107.
a) Xdc dinh dién tich F theo diéu kién bén va diéu kién ciing.
b) Tinh chuyén vi thing ditng tai A.
* Xétcan bing thanh ABC nhu hinh 9.3b
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D my=0=-Psin60°2+N.,.2=0= N, =§p
; V3-1
D F,=0=-Pcos60’ + Ny, + Ny =0=> Ny, =—Tp
a) b) 9
P =1
P k
E 00 AT
4 @. % Ae Nop 4 o Nyp
—2m J° 2m ) Im | ]y, om )7,
Hinh 9.3
* Theo di€u kién bén: o, = @ <[o] =>F= Q = @ =9,62cm’.
2F 2[c] 218
» Theo diéu kién citng:
3P
ALCE — NCE — 2 :S|:£:l 23,6.10_3 —~F> \/§P _ \/%200 - :2,46}7’!2
L, EF EF L E {AL} 2.2.10°3,6.107
1L
Chon F =9,63cm”.
* Chuyén vi thing ding tai 4:
Tacé: N, =£P; Ny, =—EP
2 2
Tao trang thdi “4” nhu hinh 9.3c:
> my=0=-12+N,2=0= N, =%
SF =02 Ny + Ny =02 Ny ==
Ap dung cong thi'c Mohr:
. v N L300 —;(—ﬁz—lzooj
A=Y Nl - NeeNee - NopNop p 272~ 3000, _ 2000 =1,73mm
~ EF E.F., E, F,, 2.10*9,63 2.10*9,63

VD.94. Vidu4: Xic dinh chuyén vi thing ditng tai 4 clia hé dan nhu hinh 9.4a. Biét ring cic
thanh trong dan 1am cling vat liéu c6 md dun dan hdi E va c6 dién tich mit cit ngang nhu hinh vé.

Bai tdp sitc béen vt li¢u trang 10 Trang Tan Trién-07/2014



Chirong 9: Tinh chuyén vi bang phirong phép nang lwong Khoa Xay Dung & Co Hoc Ung Dung-DHSPKT

_a) .C EF 3 b) C EF 3
2EF 2FF
a a EF
3EF EF
Y 14 R oy D 14
a a
' Yp ! Yp _
Hinh 9.4 k

N Npe
B
N4 N, 4N
AD A N = o] >N
DE ‘B DA
P Npp¥ds Ny,

* Trang thdi “m” hé chiu tic dung cta tii trong P, dung phuong phdp tich nit xdc dinh dugc
trng lyc trong cdc thanh nhu bing dudi.

* Trang thdi “k” hé chiu tdc dung clia mot lyc P, =1 tai A, dung phuong phdp tdch nit xdc dinh
dudc tng luc trong cdc thanh nhu bang dudi.

— N N
Thanh N, N m”_kr
an k L EF EF
P
AB J2r| N2 | 2al| 2EF 2 E—;
Pa
AD -P -1 a EF ZF
Pa
BC P 1 a EF F
Pa
BD -P -1 a EF ZF
P
CcD Jor| N2 | 2| EF 2 E—;
4 Pa
DE -2P —2 a 3EF Eﬁ

A, = \/§+1+1+1+\/§+i &:M&zlmﬁ.
3)EF 3 EF EF

VD.I9.5. Vidu 5: Dam AD lién két, chiu Iuc va c6 kich thude nhu hinh 9.5. DAm cé do cing
chéng uén EJ = const . Tinh chuyén vi thing diing clia mit cit tai C, tinh chuyén vi xoay ctia mit

ciattai 4.
P 3P

| a 2a 3a 1
Hinh 9.5
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Xdc dinh phdn lyc lién két:
D> m,=0=Pa+3P3a-Y,6a=0=7Y, =§P

D> m,=0=Y,6a-P5a-3P3a=0=7Y, -Tp
3

Bi€u d6 mo6 men udn, lyc cit & trang thai “m” nhu hinh a) ,b) ,c).
Bi€u d6 m6 men udn & trang thdi “k” nhu hinh d) ,e).

Chuyén vi thing ditng clia mitcittai C:

4 3
Ao :LZa)ifo =L(ZP02.£+EPa2.a+§Pa2.7—a+1—5Pa2.a) =4_7Pa
EJ ‘5 " EJ\6 3 3 3 6 2 3 EJ
P 3P
a) \l/ b
4 B C
Y, a 2a 3a Y,
R ar
0 2
5P
c) M ?

d) YT e —rrrrrrral
ie ¢
IA 3a 3a | ’
e) M,
f;‘ T
1 ——
£, S/ s 1,5a Je

3a

g M, !
T4 Io f, 1.
* Bi€u @ md men udn S trang thai “k” nhu hinh 1), g).
* Chuyén vi xoay clia mit cittai 4:
4 2
0, :szifo - _L(ZpazﬁJrﬂpaz.%+§paz_£+1_5paz.lj _149 Pa
EJ S ‘ EJ\ 6 9 3 3 3 18 2 3 18 EJ
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VD.9.6. Vidu 6: Dim AD lién két, chiu Iyc va cé kich thuée nhu hinh 9.6. DAm c6 do cing
chéng uén EJ = const . Tinh chuyén vi thing ding clia mit cit tai A, tinh chuyén vi xoay clia mit
ciattai C.

* Bi€u dd md men udn, lyc cit & trang thdi “m” nhu hinh a) ,b) .

* Bi€u dd md men udn § trang thdi “k” nhu hinh c) ,d).

* Chuyén vi thing ding clia mitcittai 4:

4 3
AC=LZa)i " =L Paz.g+Pa2.§a—0,5Paz.2—a—0,5Pa2.g _3Pa
EJ < " EJ 2 6 3 3) 6 FEJ
M = Pa p
a) i
4 1B C %D Hinh 9.6
a %ﬁ 2a \ 2a |A
Pa o e <<~
b 0, 9 \\~"~
) O asme—
{0,5Pa i
P =1
T i
» I/ ]
a
R
M
Q f;‘l fz j3 ]L‘4
P]{:l Mkzl
e)
y B C D
/) 0,5
@)
Lo
0,5 Je,

* Bi€u dd md men udn § trang thdi “k” nhu hinh ¢) ,d).
* Chuyén vi xoay clia mit cittai C:

4 2
0. = Eijzwifq =L(Pa2.1—o,5pa2.l+o,5pa2.1j _1Pa
i=1

EJ 6 3 3) 6 EJ
VD.9.7. Vidu 7: Dim AC lién két, chiu Iuc va c6 kich thudc nhu hinh 9.7. DAm c6 do cing
chéng uén EJ = const . Tinh chuyén vi thing ding cla mit cit tai C, tinh chuyén vi xoay clia mit
ciattai C.
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M=qa2 q P=qa
Sewrer ¢
IR ATI R RERRY) Hinh 9.7
A
Y DO
! 3a ! a
qua2 P=qga
q
N
a) IEETAITIRRR Y
4 BA C
Y, Y
3a a

b)

2)

fo To 1 Je, '
* Bi€u dd md men udn, luc cit & trang thdi “m” nhu hinh a), b), ¢) .
* Bi€u dd md men udn § trang thdi “k” nhu hinh 4), e).
* Chuyén vi thing ding clia mit cittai C:
4 4
A= ELJ;COJC = %J(—%qa3.%—%qa3.%+%qa3.i—a+ 0,5qa3.%) = —%%
* Bi€u dd md men udn § trang thdi “k” nhu hinh f), g).

* Chuyén vi xoay clia mit cittai C:
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1 < 1(3 ;1 9 ;1 3 ;2 3 1 ga’
=—>Ywf =—|-—qga.———qga’.—+—qa’.—+0,5ga’.1 |=———
Pe EJZ‘ o EJ( R SR RS A R 8 EJ

VD.9.8. Vidu 8 Dim AC lién két, chiu luc va cé kich thudc nhu hinh 9.8. DAm c6 do cing
chéng uén EJ = const . Tinh chuyén vi thing diing clia mit cit tai C, tinh chuyén vi xoay clia mit
ciattai 4.

q M=2qa*> P=qa
NV
IRETARRERNEEY) 4 Hinh 9.8
Y| B C
I" 3a IA a
M=2qa> P=qa
a) W )
' ERT1RTITRREY! )
Aﬂ B C
Y, Y,
b) | 3 |~

g) S| 17 b7
jl-s x

* Biéu @5 md men udn, luc cit § trang thai “m” nhu hinh a), b), c) .

* Bi€u @ md men udn S trang thai “k” nhu hinh d), e).

* Chuyén vi thing ding clia mit cittai C:
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4
(_%qaﬁﬁ 3,22, 1 32_"j:_ﬁﬂ

@ I
A = — . =— — a .—+—qga .
¢ EJZ‘ o =g R Y Y 7

* Bi€u d6 md men udn & trang thdi “k” nhu hinh f), g).

* Chuyén vi xoay clia mit cittai 4:

(Lo 3-dgr Lilge 2) 10w

& I
=— > of =—|-—qa’. a.—+—qa.
Pe EJZ‘ Y WP AR LA L A

VD.9.9. Vidu 9: Dim AD lién két, chiu luc va cé kich thudc nhu hink 9.9. Dim c6 do cing
chéng uén EJ = const. Tinh chuyén vi thing ding clia mit cit tai D, B, tinh chuyén vi xoay clia

mitcittai D.
M=2qa2 qua M:qa2

Hinh 9.9
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M=2qa2 qua M:qa2
mﬁu&mﬁmﬁ
a) A D

B C
v 1 2a I a a I
4 Y.
b)
9]
d)
e)
! L —
/) \f T M,
\//
2a/3 1
i rr =M, =1
g) A f;] sz f‘rS qufs Jf(»f;7 D

o ]
FSANT3

* Biéu @5 md men udn, lyc cit § trang thai “m” nhu hinh a), b), c) .
* Bi€u d md men udn § trang thdi “k” nhu hinh 4).
* Chuyén vi thing ding clia méit cidttai D:
2 s5a 5 34a 1 y7a 1 5 5a

——gqa’.—+=qa’.——-—qa’.———qa’.—
1S, 1| 3Ty e Ty TR e | 49 4at
Ac=—D0f =— -—
EJ i=1 EJ 3 80 1 3 2a 3 a 24 EJ
+qa’ —+—qa’.—+qa’.—
o 2973 2

* Bi€u @ md men udn & trang thai “k” nhu hinh e), f).

* Chuyén vi thing ding clia mit cittai B:
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1 < 1(2 sa 5 s4a 1 .4a 1 .a 32aj 23 ga*
=—zwifc, =—|=qa . ———qa’ . —+—qa’ —+—qa’.——qa . — |=——"—
— e EJ 37T 303 9 6 9 127 '3 9 36 EJ

VD.9.10. Vidu 10: Khung ABC lién két, chiu luc va c6 kich thuéc nhu hinh 9.10. DAm BC c6 dd
cing chéng uén EJ = const,, cOt AB c6 cling chdng udn EJ, = const va c¢6 dién tich mit cdt ngang

F =const . Tinh chuyén vi thing ding cda mit cittai C.

a) b) 0,5ga’ )
q
P=qa [TTVIIIIV VY 0,5ga’ N
B c I
|
|
|
3a I M, ° N.
I 4
I
603 I
|
vy 4 1
AN a 3,5qa’ e
d) %) . )
£ =1
- a ‘f;l
B c
Je, 2
3a Mx W
Je
1

P13

* Bi€u @5 md men udn, luc doc & trang thdi “m” nhu hinh a), b),c) .
* Biéu d5 md men udn, luc doc & trang thdi “k” nhu hinh d),e), f).
* Chuyén vi thflng dli’ng cla mitcittai C:

A ‘—Z S, e = L1303 00 a2 g a |+ 29901 6 10599 390
EF TR\ 1 Ty T ATy T T e T T e T e

ILVIi DU
9.1. Hé thanh chiu lyc nhu hinh 9.1, céc thanh 1am ciing vat liéu c6 mddun dan hdi E, @ng sud't cho
phép [o]. Cho: E =2.10°KN/cm?; [c]=21kN / cm?;

a) Xdc dinh tai trong cho phép [P] d€ cdc thanh déu thda man di€u kién bén.
b) V6i P tim dudc, tinh chuyén vi thing clia diém dit luc B.
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30x30cm 30°
% Cg—
P 2m
ol A A_B % -—a4 A B
. 2m "] 2m ! 1m :gé’ :gé:‘
l lm 13 4m 4 4 1
Hinh 9.1 Hinh 9.2 Hinh 9.3

9.2. Thanh gdy khic ABC tuyét d6i cing chiu lién két gdi di dong tai B va dugc gidng bdi cdc
thanh BD, CE nhu hinh 9.2. Cic thanh BD, CE lam cung vit liéu ¢6 moédun dan hodi
E =21000KN / cm®, ing sud't cho phép [o]=18kN/cm®va c6 dién tich mit cdt ngang lan lugt 1a
F va 2F .Cho: P=200KN; [%} <3,6.107.

a) Xdc dinh tng lyc trong hai thanh BD, CE .

b) Xdc dinh dién tich mit cit ngang F theo diéu kién bén va diéu kién ciing.

¢) Tinh chuyén vi thing ding tai A4.
9.3. Cho hé dan c6 kich thudc va chiu lyc nhu hinh 9.3. Cdc thanh trong dan lam cling mot loai vat
liéu c6 mo dun dan hoi E, wng sudt cho phép [o] va c6 cung dién tich mit cit ngang 1a F . Cho:
[G] =2lkN /cem*; E=21.10"kN /em*;a=2,5m

a) Xdc dinh @ng luc trong cdc thanh ctia hé dan.

b) Xdc dinh dién tich mit cit ngang, F, d€ cdc thanh trong dan cling bén.

¢) Tinh chuyén vi thing ditng tai E
9.4. Cho hé dan c6 kich thudc va chiu lyc nhu hinh 9.4. Cac thanh trong dan lam cling mot loai vat
liéu c6 mo dun dan hoi E, wng sudt cho phép [o] va c6 cing dién tich mit cit ngang 1a F . Cho:
[0]=21kN/cm®; E=2,1.10"kN / cm®;a = 4m; P = 450kN

a) Xdc dinh @ng luc trong cdc thanh ctia hé dan.

b) Xdc dinh dién tich mit cit ngang, F, d€ cdc thanh trong dan cling bén.

¢) Tinh chuyén vi thing ding tai A4.
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F
E,2F
pP=
q 94
yid 0
R II T TR EITTITIR Y 60
A 18
C D
EF
EF
Hinh 9.4 vp . 4
! 1m 1m 1m
Hinh 9.5

9.5. Thanh 4B tuyét d6i citng dudc giding bdi cdc thanh AE, CE, BF nhu hinh 9.5. Céc thanh
AE, CE, BF lam clung vit liéu c6 mddun dan hdi E =21000KN/cm®, tng sudt cho phép
[0]=18,5kN / cm®va c6 dién tich mit citngang lan lugtla F, F va 2F .

a) Xdc dinh tng lyc trong cic thanh AE, CE, BF .

b) Xdc dinh dién tich mit cit ngang F d€ cdc thanh AE, CE, BF dim bdo diéu kién bén .

¢) Tinh chuyén vi thing ding tai D.

q(:lSkN/m
VYV VYY) *2
B A ¥
2m ,!
P =15kN
E.F q=25kN/m Zm
\
% 2m
E Dy
D
1m !C 1m ! 3m {
2m Hinh 9.7
Hinh 9.6

9.6. Cdc thanh 4B, DG tuyét doi ciing chiu lién k&t khép xoay tai 4, D va dugc giit bdi cdc thanh
thanh giing BC, HG nhu hinh 9.6. Cic Thanh giing BC, HG 1am bing vat liéu c6 md dun dan hdi
E , ng sud't cho phép [o] va dién tich mit cdt ngang lan lugt1a F, 2F .
Cho: [o|=19kN /cm®; E =2.10°kN / cm*;a =1,2m

a) Xdc dinh tng lyc trong cic thanh BC, HG .
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b) Xdc dinh dién tich mit cit ngang, F, d€ cic thanh BC, HG bén.

¢) V6i F tim dugc, tinh chuyén vi thing clia diém G va diém B.
9.7. Thanh AB tuyét ddi cing dugc gidng bdi cdc thanh AE, BF, BG nhu hinh 9.7. C4c thanh
AE, BF, BG lam cung vat liéu c6 mdédun dan hdi E =21000KN /cm’, Gng sudt cho phép

[0]=18,5kN /cm®va c6 dién tich mit cit ngang lan lugtla 2F, F va F .Cho [%} <4,1.10°

d) Xdc dinh &ng lyc trong cdc thanh AE, BF, BG .

e) Xdc dinh dién tich mit cit ngang F d€ cdc thanh AE, BF, BG dm bio diéu kién bén va

diéu kién ciing.

d) Tinh chuyén vi thing ditng tai C.
9.8. Khung ABCD tuyét d6i ciing chiu lién k&t gdi cd dinh tai 4 va dudc gifing bdi thanh BE nhu
hinh 9.8. Thanh BE 1am bing vit liéu c6 médun dan hdi E =21000KN / cm®, ting sui't cho phép
[0]=19,5kN / cm® va c6 dién tich mit citngangla F .

a) Xdac dinh ¢ng lyc trong thanh BE.

b) Xdc dinh dién tich mit cit ngang F d€ thanh BE bén.

¢) Tinh chuyén vi thing ding tai D.

E

60°
260
EF |2m 3p p (mm)
q=25kN /m J 9,
N S m e e m—mom——o———= E- 4
nE Ny B C " | >0
Ag“‘““““‘“““' | 1,5a a |14 |
; P=150kN o
| Hinh 9.9
C D
! 2.5m 1m
Hinh 9.8

9.9. DAm thép AC c6 mit cit ngang chit 7, lién két, chiu lyc va kich thuéc nhu hinh 9.9. Ung suit
cho phép ciia thép [c]=21kN/cm?, [t]=19kN/cm® va c¢6 m6 dun dan hoi E =21000KN /cm’.
Cho a=3m.

a) Xdc dinh phén lyc lién k&t tai ngam 4.

b) Vé bi€u dd luc cit, mémen udn phét sinh trong dam.

¢) Xdc dinh t3i trong cho phép [P] theo diéu kién bén tng sudt phip.

d) Véi [P] tim dugc, ki€m tra bén cho dim theo diéu kién bén tng sudt ti€p.

e) Tinh chuyén vi thing ding va chuyén vi xoay clia mitcittai C.
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9.10. Diam AD c6 mit cit ngang khong ddi , lién két, chiu luc va kich thuSc nhu hink 9.10. DAm
lam béng vat liéu c6 dng suit cho phép [o]=19,5kN /cm*, md dun dan hdi E =1,9.10*AN/cm’.
Cho t=0,02D

a) Xdc dinh phén lyc lién két tai cdc gbi B,D.

b) V& bi€u dd lyc cit, mémen udn phat sinh trong dim.

¢) Xdc dinh kich thuéc mit cit ngang, D, clia dim theo diéu kién bén tng sud't phdp.

d) Tinh chuyén vi thing ding clia mit cittai 4, C.

e) Tinh chuyén vi xoay ctia mit cittai 4, D

P =150kN P, =060kN !

.......................... 1D
i
! lm 2m 3m |

Hinh 9.10

9.11. Dim AC c6 mit cit ngang hinh chit T, lién két, chiu lyc va kich thu6c nhu hinh 9.11. DAm
lam bing vit liéu c¢6 wng suit cho phép cia thép [o]=3,15kN/cm*, md dun dan hoi
E =2700kN /cm®. Cho q=32kN/m;a=1,2m.

a) Xdc dinh phan lyc lién két tai 4,B.

b) V& bi€u dd lyc cit, mémen udn phat sinh trong dim.

¢) Xdc dinh kich thuéc ciia mit cdt ngang (b) clia dim theo diéu kién bén dng sudt phép.

d) Tinh chuyén vi thing ditng clia mit cittai C.

e) Tinh chuyén vi xoay ctia mit cittai 4, C
M =2qa’ P=gqa

2

7 I
o @@:C 6b
! Sa !/a >

Hinh 9.11

9.12. Diam AC mit cit ngang khong d6i, lién két, chiu lyc va kich thudc nhu hink 9.12. DAm lam
bing vat liéu c6 sudt cho phép cla thép [c]=3,5kN/cm®. Cho a=1,2m;q=45kN /m

a) Xdc dinh phén Iyc lién kéttai 4.

b) Vé bi€u dd luc cit, mémen udn phét sinh trong dam.

¢) Xdc dinh kich thuéc mit cit ngang clia dam, b, theo diéu kién bén trng sui't phap.

d) Tinh chuyén vi thing ding va chuyén vi xoay clia mit cit tai C.
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. P =3qa I‘iﬂ
\ =4
;/.1 ------------- ———p—————C 9 :
| 3a a | d 1 L
Hinh 9.12 A

9.13. Diam 4D c6 mit cit ngang khong ddi, lién két, chiu Iuc va kich thudc nhu hinh 9.13. DAm
lam bing vit liéu c6 wng sudt cho phép cla thép [o]|=17,5%kN/cm’, md dun dan hoi
E=2,1.10'kN/cm* . Cho b=5cm;a =1,2m.

a) Xéc dinh phan Iuc lién k&t tai 4,C .

b) V& bi€u dd lyc cit, mémen udn phét sinh trong dim.

¢) Xdc dinh tdi trong cho phép (g¢) theo di€u kién bén ng sudt phap.

d) Tinh chuyén vi thing ding clia mit cit tai B,D .

e) Tinh chuyén vi xoay ctia mitcidttai 4, D .

M =qa2 P=gqa |<_>|5b
q I
!
""""" — 1D ! 8b
4 B *: : i
| 2a 4a | a bl Tbsyy
Hinh 9.13

9.14. Chodim AD c6 mit cit ngang khong ddi, lién két, chiu luc va cé kich thudc nhu hinh 9.14.
Dam lam bing vat liéu c6 ing suit cho phép [o,]; [o,], m6 dun dan hoi E
Cho: [Gk] = 1,5kN/cm2;[an] =5,5kN / cm*; E =2700kN / cm*;a =1, Sm;q =400kN / m
a) Xdc dinh phén lyc lién k&t tai B va C theo g,a.
b) V& bi€u d6 ndi lyc Q,, M, phatsinh trong dim.

¢) B4 qua 4nh hudng luc cit, xdc dinh kich thu6c mit cit ngang, b, theo diéu kién bén.
d) Tinh chuyén vi thing ding clia mit cit tai A4,D .

€) Tinh chuyén vi xoay cia mitcittai 4, D.

q M=3qa> P=aa |
4 | 3b
4 B C D 2b
o 2 ! b
Q 3b1b

a | 2a L«

Hinh 9.14

9.15. Cho dim AD c6 mit cit ngang khong d6i, chiu luc va cé kich thuSc nhu hinkh 9.15. Dam
lam biing vat liéu c6 dng sud't cho phép [o], m6 dun dan hdi E.

Cho: [0 ]= 19,5kN / em®; E =2,1.10*kN / cm*;a =1,5m; q = 450kN / m
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a) Xdc dinh phén luc lién k&t tai A va C theo ¢,a.

b) Viét bi€u thitc xdc dinh cdc thinh phan ndi lyc trong doan BC.

¢) V& bi€u d6 ndi lyc Q,, M, phdt sinh trong dam.

d) B4 qua 4nh hudng lyc cit, xdc dinh kich thu6c mat cit ngang, b, theo diéu kién bén.
e) Tinh chuyén vi thing ding clia mit cit tai B,D .

f) Tinh chuyén vi xoay ctia mitcidttai 4, D .

M =2qa’
w4 -
Aé B ic %
L 2a | a | a P=gqa
Hinh 9.15

9.16. Cho dim AD c6 mit cit ngang khong d6i, chiu luc va cé kich thuSc nhu hinh 9.16. Dam
lam biing vat liéu c6 tdng sud't cho phép [o], m6 dun dan hdi E.
Cho: [0 ]= 21kN /em*; E=2,1.10"kN / em*;a = 2,5m;b = 5¢m

a) Xdc dinh phén lyc lién k&t tai A theo ¢,a.

b) Viét bi€u thitc xdc dinh cdc thinh phan ndi lyc trong doan BC.

¢) V& bi€u d6 ndi lyc Q,, M, phdt sinh trong dam.

d) B6 qua 4nh hudng luc cit, xdc dinh tdi trong cho phép, ¢, theo di€u kién bén.

e) Tinh chuyén vi thing ding va chuyén vi xoay clia mitcit tai B,C,D .

M, =2qd*
/yq
QWWVWWWWWWWWWNWWWWWHN
A B C
! 2a I a | a
Hinh 9.16

9.17. Cho dim AC c6 mit cit ngang hinh hop, chiu lién k&t g6i ¢d dinh tai 4 va dugc gift bSi
thanh BD nhu hinh 9.17. Thanh BD mit cit ngang hinh tron dudng kinh . DAm AC va thanh
BD lam bing thép c6 [G] =19,5kN / cm®; E = 21000kN / cm* .

a) Xdc dinh phan lyc lién két tai 4 va ng luc trong thanh BD.

b) V& bi€u db ndi lyc Q,, M, N, phit sinh trong hé.

¢) B4 qua 4nh hudng luc cit, xdc dinh kich thu6c mit cit ngang, b, ciia dim theo diéu kién bén.

d) Xdc dinh kich thuéc mit cit ngang, d, cia thanh BD theo diéu kién bén.

e) Tinh chuyén vi thing ding clia mit cit tai B, C.

f) Tinh chuyén vi xoay ctia mit cittai C.
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