Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Chuong 12
BAI TOAN DAO PONG

§12.1. KHAI NIEM

Trong cic chuong 3 - 10, ta dd phan tich tng sudt va bién dang clia k&t cau dudi tac
dung cta tii trong finh. Ta goi 1a tdi trong tinh khi né dugc dat 1én két cdu mot cach
cham chap va tir tir. Ta goi 1a 1di trong dong khi né tac dung lén két cdu mot cdch dot
ngot hoac thay ddi theo thoi gian. Tai trong dong gay ra gia tc va dan dén su dao dong
ciia két cau. D6i véi mot vat rin bign dang dan héi, khi cét tdi trong mot cach dot ngot,
né c6 xu huéng dao dong quanh vi tri can bang cua né. Chuyén dong ¢6 tinh chu ky do
nang luong bién dang phuc héi gay ra, goi 1a dao dong it do. S6 chu ky trong don vi thoi
gian goi 12 tdn s6. Chuyén vi Ién nhat k& tir vi tri can bang goi 12 bién do. Trong thuc t€,
dao dong s& giam dan néu ¢6 luc can. Tuy nhién, néu lyc can khong 18n, su khic nhau
giita tin s6 dao dong tw do khong co luc can va tan s& dao dong tr do ¢6 lyc can, ¢6 the
bo qua. O day, ta bd qua anh hudng ca luc can khi 4p dung phuong phap phan tu hifu
han dé nghién ctru dao dong ti do clia két cau.

§12.2. CONG THUC CO BAN

Ta dinh nghia kam Lagrange L nhu sau:
L=T-TN (12.1)
Trong d6: T - dong nang;
TN - thé nang.
Nguyén ly Haminton:
Trong khodng thési gian bat ky urt, dén t,, trang thai chuyén dong clia vat thé, cuc tri
hda ham:

Ly
I= t Ldt (12.2)
1

Néu ham L dugc bidu thi bing cdc bién khai quat (45, 92 95 -+ G 91592-93-4n thi
phuong trinh chuyén dong c6 dang:
L al.
didb) %y i=12..n (12.3)
dti 8q; ) &q
Trong d6:  q, = dq;/dt
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Vi dy sau s&€ minh hoa nguyén ly Haminton.

Vidu 12.1: Cho mot hé 16 xo va khéi luong nhu trén hinh (12.1).
Dong nang va thé nang c6 thé viet;
Il 2 1
T=—mzx:+—m,x
p AT 5 moX)
1 2 I 2
TN =—kx7+—k,(x,—x
XS 2(x 1)
ViL=T-TN, ta ¢6 phuong trinh chuyén dong:

E(ELJ—?—zmIXI +kix;~k,(x,-x,)=0
X

dty ox,

df éL

- E— h—aii:mzx'2+k2(x2—xl)=0
dt aXZ ax2

Phuong trinh trén c6 thé viét:

m 0
0 m,

S

| X, -k, ks, JLxo

§~

‘ LT &

Hinh I12.1
Phuong trinh trén ¢6 thé vigt dudi dang ma tran rit gon:
Mx+Kx =0
Trong d6: M - ma tran khéi luong;
K - ma tran d¢ ciing;
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% - véc to gia toc;
X - véc to chuyén vi.
Vit rdn c6 khot lupng phdan bé

Xét mot vat ran ¢6 khoi lugng phan bd nhu trén hinh (12.2)

¥ p : ti trong

Hinh 12.2. Vit rdn cé khot lugng phan bs

Thé nang da duge trinh bay trong chuong 1. Dong nang ¢6 dung
T= -% wup dV (12.5)

Trong dé: p - ti trong (khGi luong trén don vi thé rich) clia vat ligu; u - véc to van
téc tai diém (X, y, z) v6i cac thanh phin 0, v , W (hinh 12.2)

u={o v w] (12.6)

Trong phuong phap phdn tir hiru han, ta chia vat thé thanh cic phan tlr, véc to chuyén

vi trong m&i phan tir duge biéu thi bing ham hinh dang va cdc thanh phan chuyén vi tai
cdc nat:

u=Nq (12.7)

Trong dong luc hoc, cdc thanh phéan chuyén vi phu thuge vao thoi gian, do do, véc to
van toc ¢6 dang:

@ =Nq (12.8)
Thay (12.8) vao (12.5), ta co:
l L} 1
=4 UpN Ndv] q (12.9)

Trong d6, s6 hang trong ddu ngodc vudng 1a ma trin khoi lugng clia phdn tr hitu han:
m,= [pN'NdV (12.10)
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Ma tran khéi luong cho céc FTHH khac nhau s& ducc suy ra trong phén sau.

Téng dong nang cho toan hé ¢6 thé viet:

1

T=> TC:Z%q'.me.q:EQ'MQ (12.11)
Nhur trong chuong hai da trinh bay, the nang co6 dang:

TN = %Q'KQ-Q‘F (12.12)
Theo (12,1) va (12.3), ta c6 phuong trinh chuyén déng:

MQ +KQ=F {12.13)
Déi v6i dao dong tw do, luc F = 0 nén:

MQ + KQ=0 (12.14)
Xuat phét tir trang thdi can bang, ta dat: .

Q = Usinot (12.15)

Trong dé: U - vec to bién do dao dong tai cac nir;
© (radian/s) la tdn s6 vong (= 2=.f, f = 56 chu ky/s hoic Hz).
Thay (12.15) vio (12.14), ta c6:

kU = o’MU (12.16)
Day la bai todn gid tri rieng kh4i quat:
kU =iMU (12.17)

Trong d6: U la vecto riéng, né biéu thi mét dao dong va tng véi gta tri riéng A. Gia
tr riéng A 12 binh phuong cda tin s6 vong o. Tan s6 f bing heztz (s6 chu ky trén gidy)
tinh theo cong thic f = w/2x.

Céc phuong trinh trén ciing c6 thé suy ra tr nguyén ly D' Alembert hoic cong ao.

§12.3. MA TRAN KHOT LUGNG CUA CAC PHAN TUHOU HAN

Duéi day, can cit vio cac ham hinh dang da trinh bay trong cic chuong trude, ta suy
ra biu thiic ma tran khoi lrgng cho céc FTHH khic nhau. Gié sl ty trong khong thay
doi trong FTHH, ta c6:

m, = p [N'NdV (12.18)
12.3.1. Thanh 1 chiéu (chirong 3)

q'=[q, q;] (12.19)

N=[N, N,]
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Trong d6: N, = 1-5 N, =——1+E"
2 2

m, = p [ N'NAdx - E’ﬁ%’ﬁ [ NNa

Sao khi tinh tich phan:

m, = ————pACLC [2 1}
6

12.3.2. Gian (chuong 4)

U

q L. - chiéu dai thanh gian.

Hinh 12.3; Gian

Cap tich phan jdy tir- 1 dén + 1 :

lel—@ szﬁ_é_
2 2

2 01 0

mc:pAeLc 0 2 01
6 1 0 2 0
010 2

12.3.3. Phén tir hiru han tam giac 3 nGt (chuong 5)

Trong bai todn Gng sudt phang va bién dang phing tir chuong 5, ta c6:
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s

A, - dién tich ciia FTHH tam gidc
" h, - bé day ciia FTHH (dang tdm)

X

Hinh 12.4: FTHH tam gidc 3 nitt

u':[u v]
Q=[q @ ds]
N, 0 N, 0 N, 0
N=| 2 3 (12.23)
0 N, 0 N, 0 N,
Ma tran khéi lugng cua phan tir hitu han
m, = p [N'NdA
Do [ NidA LN [ N\NydA N
¢ 6 e 12
2 01 01 0]
201 0 1
A 2010
m, = Pl (12.24)
12 2 0 1
2 0
L 2--4

12.3.4. Phan tir hiru han trong vat thé tron xoay (chuwong 6)
Ta c6: u'= [u w]

Trong d6: u, w 1a cdc thanh phin chuyén vi trén phuong xuyén tam va phuong doc
truc. Cac vectg q va N tuong tu nhu déi voi FTHH tam giac trong (12.23). Ta ¢6:
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m, = [pN'NdV = [pN'N2nrdA (12.25

Vi r=Nr, + Nyr, + Nyr; (chuong 6) nén:
m, = 257p [(N,.5, + Nyt + Nar )N'NdA

20A 2A 2A
Vi (NZdA = e INPNLDA =25 IN|N,NydA=—%,v.v...
i 20 i, 60J123 120
ta co:
4 - - I - 5 ]
—1, +2r 0 2r——= 0 2r—-—= 0
3 3 3
o420 n-5 0 x-2
3 3 3
4 - _
A Zn+2r 0 2n-1 0
mez% 3 ] 3 (12.26)
i +2r 0 -
3
~r+2r 0
L .
Trong d6: }=5-+—r§ﬂ (1227

12.3.5. Phan tir hitu han tif gidc (chuong 7)

D6i véi FTHH tit gic trong bai todn ung sudt phang va bi¢n dang phang, ta co:

u'=[u v]
a'=[a, 92 - 4]
N, 0N, 0 N, 0 N, 0
N= (12.23)
0 N, 0 N, 0 Ny 0 N, .
Ma tran khéi lugng ¢6 dang:
m.= pL [ [ N'Ndet Jagdn (12.29)

Tich phan trong (12.29) tién hanh theo phép cau phuong Gauss (xem chuwong 7).
12.3.6. Dam (chuong 8)

Déi véi dam trén hinh (12.5), ta diing cac ham hinh dang Hecmit trong chuong 8.
v=H.q (12.30)
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L., L
m, = f. H'HpA, = —*d¢

Hinh 12.5: Dam
Sau khi tinh tich phan, ta duge:

156 22L, 54  -13L,]
pAL, 4% 131, 312
m,=-——- ”
420 | doi xing 156 -22L,
I 4L |

12.3.7. Phan tit cia khung phing (chuong 8)

{12.31)

(12.32)

Phan tir cia khuhg trong hé toa do cuc bo (hinh 8.14a,b) 1a sy ket hgp cha didm va
thanh 1 chiéu. Vay két hgp (12.20) véi (12.32), ta ¢6 ma tran khéi Iugng trong hé toa do

cuc bo:

2a 0 0 a 0 0
I56b 22L,b 0 34b  -13L.b

4% 0 13L,b -31%b

m, =
2a 0 0
156b  -22L._b
2
i 4Lb |

(12.33)

Dung ma tran xoay R trong (8.49) (chuong 8), ta ¢6 ma tran khéi lugng trong hé toa

do téng thé:
m.=R'm_.R
12.3.8. Phan tir hiru han t& dién (chuong 11)
Theo chuong 11, vecto chuyén vi u va ma tran him hinh dang N ¢6 dang:

w=[u v w]

NN 0 0 N, 0 0 Ny 0 0 N, 0
N=|0 N 0 0 N, 0 0 N, 0 0 N,
0 0 N 0 0 N, 0 0 N, 0 0
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Ma tran khdi lugng

2 0 01 00100100

2 0010010010

2001001001

2001 00100

2001 0010
muzp—vi 200 1001 (12.36)

20 2001 00

2001 0

2 0 0 1

2.0 0

Péi xing 2 0

L 2]

§12.4. GIA TRI RIENG VA VECTO RIENG
Truéc hét, ta nghién ctu hé phuong trinh tuyén tinh dudi dang tOng quat:

A. X =2X (12.37)

Trong d6: A - ma trdn vuong;
X - véc tgriéng;
A - gld tri riéng.
D61 voi bai toan dao dong tw do, tix (12.17), ta ¢o:
KU =x MU (12.38)

Dé dua phuong trinh (12.38) vé dang (12.37), ta nhan bén trdi 2 v€ cha nd véi nghich
d3o ctia ma tran khot M:

M'KU = AU (12.39)

bat: A=M'K (12.40)
v

U=X (12.41)

ta tr& vé dang phuong trinh (12.37)
M 12 ma tran khéi;
K 1a ma tran d6 cung.
12.4.1. Cac tinh chat ciia vecto riéng va mot so dinh Iy lién quan

Phurong trinh (12.37) ¢6 thé dua vé dang:
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4 — A a2 ap X
dyy ay—A oo d3n X2
=0
| A an, A4y _7\‘_ _Xn_

Duéi dang ma tran, phuong trinh trén c6 thé viét:
A-2DX=0 (12.42)

He phuong trinh thuén nhat (12.42) ¢ nghiém duy nhat khi dinh thdc cia ma tran
(A - AI) triét tiéu, nghia la:

|A-A1 = 0 (12.43)
Khai tinh dinh thiic trén, ta ¢ da thifc bac n cha i:

A" +b AT b A" R b
Néu cho vé phai bang khong, ta c6 phuong trinh dac trung cia ma tran A;

AT+ A" 4 b Pt b, =0

Khi cip cla ma tran A bang n, phuong trinh dic trung trén cho n gia tri riéng (A,
Ay oy A)

Cic nghiém nay c6 thé 1a s thuc, s6 phife hoac nghiém boi (c6 tr 2 nghiém bing
nhau tré 1én).

Thay mot gia tri riéng, chéng han gid tri A; vao hé phuong trinh (12.37) ta duge véc tor
riéng tuong ing X,. X, 1a mot véc to cot duoc ky hiéu nhu sau:

X, =[x X x| vng véi,.

X,= [xlz Xy Xy | g v6i A,

Céc vecto riéng thuong duoc bidu thi dudi dang chudn héa nghia 1a cdc phan tir X,
duoc chon sao cho:

Xp+ x5 x5 L 4xd =1
Ma tran vuong tao thanh bdi cdc vecto riéng goi 1A ma trdn cde mo do-

X=[X, X;..X] (12.44)
Ma tran chéo tao thanh béi cdc gia tri riéng goi 1a ma trdn phd:
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h 0. . 0]
0 A,

D=| ' (12.45)
o .. LA

Thay X tr (12.44) vio (12.37 sau khi dd x4c dinh dugc toan bd céc gid tri riéng cia
ma tran A, ta dugc:
AX=X.D (12.46)
do do:

X'.AX-D (12.47)

Sau day la mot s6 dinh 1y lién quan dén gid tri riéng va vec td riéng, khong chimg minh:

Pinh Iy 1: Néu ma tran vudng A c¢é cdc gid tri riéng A; va cdc vectd riéng tuong ing

X, thi cdc gid tri riéng ctia chuyén vi clia A (tdc A’) bang cdc gid tri riéng tuong Ung
nhung céc véc to riéng Y, thi lai tryc giao v6i vecto riéng X, clia A nghia 1a:

1 néu i=j
Y X = T (12.48)
0 néu i1#])

Trong do, cic véc to X va Y déu duge chuén héa.
Dinh Iy 2: Néu ma trin A d6i xing va toan bo cdc phan tir chia né déu 1a nhimg s6
thuc thi todn bé cac gid tri riéng va vec to riéng cua né cling 1a nhiing s6 thue. Hon nita,
cdc véc 1o riéng truc giao véi nhau nghia la:
{1 néu i=j

XY Y= L
0 néu i#]

J

(12.49)

Dink Iy 3: Mot ma tran d6i ximg A c6 thé dugc bién ddi thanh mot ma tran chéo
trong d6 céc phdn tr 1a cdc gid tri riéng cia né bang phép bién ddi truc giao
X'.A.X, X 12 ma trin cidc mo do cua A.

Pinh Iy 4. Néu céc gid tri riéng va vec t0 riéng clha ma trén A 1a 2, va X, thi cic gid trl
rieng cha ma tran B = T.A.T" bang cdc gi4 tri riéng tuong i{ng clia A cdn cdc vec to
rieng bang T'X,, T 12 mot ma tran vuong khong suy bién.

Dink 1y 5: Néu goi vét clia ma tran A 12 t6ng cdc phén ulr trén dudng chéo chinh coa
né thi tdng cdc gid tri riéng clia A bing vét clia né nghia fa:

A taptorFa, =ty Fo bRy (12.50)

Dinh Iy 6: Dinh thitc cha ma tran A bang tich toan bo céc gid tri riéng cha n6 nghia 1a:

Al =20y 0, (12.51)
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Dinh Iy 7: Cho ma trari A vama tran B = T.AT, T 12 mot ma tran vuong bat ky
khong suy bi€n. Dinh thic va vét cha 2 ma tran A va B hoan toan nhu nhau nghia la:

[A[=[B } (12.52)
aptapt...tagy=b, +by+---+b,,

Duséi day, trinh bay cdch tinh cic gid tri riéng va vectd riéng clia mot ma tran.

12.4.2. Mot s6 phuong phap tinh gia tri riéng va vecto riéng

Sau day la mot s6 phuong phép tinh gid tri riéng va vecto riéng.

12.4.2.1. Phuong phdp da thitc ddc trung

Nhu trong phan truéc da trinh bay, giai hé phuong trinh (12.43), ta s& duoc cdc gid tri
riéng i, A, ... A,. Lan luot thay cdc gid tri riéng A, vio phuong trinh (12.37), ta s& dugc
céc vectd riéng tuong ting. Phuong phép nay kha phic tap.

12.4.2.2. Phitong phdp thuong s¢ Rayleigh dé xdc dinh gid tri riéng Ion nhdt

Nhu trong phén trude da trinh bay, déi v6i ma tran cép n, ta cé n gid tri rieng dugc
sap x€p theo thyt tu tir nho dén 16n nhu sau;

O, <hy <Ay €. <A (12.53)

n
Trong dé: A, - gid tri riéng bé nhat;
A, - gia tri riéng 16n nhat.
Phuong phép thuong s6 Rayleigh 13 phuong phdp tinh 1ap. Qud trinh tinh chia thanh
nhi€u vong cho dén khi nao gid tri riéng va vecto riéng & vong sau xdp xi v6i cdc gid tri
(vong tng ¢ vong trude,

Trudc hét, ta gén cho vecto riéng nhitng gid tri bat ky, chang han:

X
Xz 1
0| |-
X ] [1]
Thay vao (12.37) ta dugc: AX =ax®

Trong vong tinh dau tién, ta dugc gid tri ban ddu gan ding 2" bang cach chia phan tir

dau tién chia ma trin cot AXY cho phan tir ddu tién clia vecto riéng:

http://viethnam12h.com 279



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

2 + Y L " {|)
X0 Phén tu dau l(l::)rl cua AX (12.54)
X

Trong dé, chi s6 trong d&u ngodc biéu thi s& thi tr clia vong tinh. Gid tri gan ding
thit hai clia vecto riéng duge xdc dinh theo cong thuic:

(M
Xx@ - A}?}) (12.55)

Mot cach 10ng quét, ta cé hé thic:
AX™ = (m) g (el (12.56)

Trong d6, m biéu thi s& thi tr ctia vong tinh. Ta tiép tuc cdc vong tinh theo (12.54),
(12.55), (12.56) cho dén khi gia tri clia vecto riéng trong vong tinh cudi cung xap xi véi
gia tri tuong ung cia nd trong vong tinh trude thi ket thic.

Khi gid tri riéng chi cdn do chinh xéc vira phai va veeto riéng 1a mét dai lugng khong
quan trong, ta tinh gi4 tri riéng bang cong thifc gan diing sau day goi [a thitong s¢ Rayleizh.

Ao = X'AX
XX

(12.57)

Vi du 12.2: Tim gi4 tri riéng 16n nhat X,va vecto riéng tuong tng clha ma trin:

5 -4 1
A=|-4 6 -4
1 -4 7
Giai:
Trudc hét, ta gan cho vecto rieng nhitmg gid tri bat k¥ chang han bang don vi:
1
xW =1
|

Thuc hién cdc vong tinh theo (12.54), (12.55), (12.56), ta lan ot dugc céc ket qua sau:

Ax(m) k[m) X(m“)
2] 1
m=1 -2 2 -1
4_ 2
1] 1
m=2 —18 11 —1,63
19 1,72
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[ 13,247 1
m=3 -20,63 13,24 ~1,56
| 19,54] | 1,48
12,297 [ 1
m=7 —-18,26 12,29 -1,485
| 16,28 ] | 1,325
12,265 1
m=8 -18,21 12,265 ~1,485
| 16,21 1,325

Sau 8 vong tinh, ta thay 2 vecto riéng cudi cing bang nhau. Viy gia tr1 riéng 16n nhat la:
I
Ay =12,265 X5 =|-1,485
1,325

Trong vong tinh th 3, néu ap dung (12.57), ta dugc két qua:
m=3 X'AX = 68,87 X'X=563
Vay A, = 68,87/5,63 = 12,33. So v6i két qud vira tinh & trén, sai s3 khong 16m.
12.4.2.3. Phuong phdp thuong s6 Rayleizh xdc dinh gid i riéng bé nhd.
Gid sur A, 1a gid tri riéng 1ém nhét cta ma tran A. Theo (12.37) ta cé:
AX =3 X
Nhan bén trdi 2 v€ cia phuong trinh trén véi A™, ta c6:

Alx- Ly ax (12.58)
A

n

Trong dé, &, la gid tri riéng bé nhat ciia A.

Vay ta c6 quy tic tim gi4 tri riéng bé nhat clia ma tran A: gid tri riéng bé nhdt ciia A
bang nghich ddo ciia gid iri riéng lon nhdt cia A,

12.4.24. Phuong phdp khut dén gid 1ri riéng dd biét dé tinh cdc gid tri riéng tiép theo.

Gia sir xuat phat tir gid tri riéng 1on nhat A, va vecto riéng twong tng X, ta tinh cic gid
tri riéng v vecto riéng ti€p theo bang cich khir nghi¢m A, trong phuong trinh dac trung.

lA-AIl=0

Theo dinh ly 4, cdc gi4 tri riéng clla ma tran B - T'.A.T bing céc gia tri riéng
tirong (g clha A con cac vecto rieng Y, =T X, rong d6 T la mot ma tran vudng khong
suy bién.
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Gia st dung phép bién déi sao cho ma tran B c6 dang:

bn3

|B-2l|=0=> (2, —A)|C-AL|=0

Ay by
_0 b22
0 bi;
0
B=
|_ 0 bn2
Ta cé:
Trong do:
’_bzz bos
by, bs
C=
I_bn2 bn3

by, |

n

b3n

bnnJ

nn

(12.59)

(12.60)

Vay cic gid tri rieng cha C cling la cac gié tri rieng cua B dong thoi cing la gid tri

riéng caa A.

Ma tran T thoda man diéu kién (12.59) ¢6 dang nhu sau:

1 o .. 0]

Xey 1 .- O
T: Xn3 0 ... 0
ann 0 ... 1]

= T!

!
—Xn2

—Xn3

|__xrm

0
1
0

0

0
0
1

1

(12.61)

Trong do, cot ddu tién cua T biéu thi vectd riéng tuong Ung voi gid tri riéng . X4c
dinh gi4 tri riéng U€p theo X, , theo cdc bude saw:

Lap ma trin bién déi T va nghich dao cla n6 theo (12.61)

Tinh ma tran B = T'A.T

Chia khai ma tran B nhur sau:
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B | 2B | (12.62)
10 [B, '

Trong d6: b, =4, ;
B,, 1a hang diu tién cta ma trdn A sau khi loai bd phan tir thi nhat.
Tinh gid tri riéng 16n nhat clia ma tran C = B,, theo phuong phap tinh Lip. Gia tri
nay chinh 1a gid tri riéng ti€p theo X, clia ma tran A.
Vecta riéng tng véi gia tri riéng A, duoc tinh nhu sau:
Véctoriéng Y, | iing v6i gia tri riéng 2., thoéa mén hé thic:
B.Y, =2,.Y,,
Thay b, = &, va B,, = C vao (12.62) ta c6:

Ao [ By Yiz |y | Vi (12.63)
0 C Yn—l " lel-l

Trong dé: y,, 1a phan tit ddu tien cia vectoriéng Y, |;

Y'.. la vecto riéng clia ma ran CviCY, , =2,Y, ..
Thuc hién phép nhan ma tran:
MYz + B Y = Aai¥i

B,,.Y,

n- “n-1

(12.64)

Vectoriéng X, | ing véi 814 tri riéng A, clia ma trdn A tinh theo cong thitc:
X.=TY,, (12.65)
Gid tri riéng tiép theo A_, va vecto gia tri riéng tuong ing X2 clia ma tran A dugc
xem nhu gid tri riéng thit hai va vecty ri€ng thit hai cia ma tran C. Cit nhu vay, fa ti€p
tuc tinh c4c gid tri rieng va vecto riéng tiép theo cédch trinh bay trén, .

Vidu 12.3: Xdc dinh céc gia tri riéng tiép theo ctia ma tran;

5 4 1
A=-4 6 -4|néui,=12265
1 -4 7
1
X; = ~1,485
1,325

Gidi:
Theo (12.61) 1a ¢6:
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i 00
T, =|-1,485 1 0
1,325 0 1
1 00
T =] 1,485 1 0
~1,325 0 1
Thuc hién cdc phép nhan ma tran:
12,265 -4 1
AT, =|-1821 6 -4
16,21 —4 7
12,265 —4 !
B=T;".A.T; =|0 0,06 2,515
0 1,30 5,675
| 0,06 -2,515
Vay theo (12.60): C=
1,30 5,675

Sau khi dung phuong phép tinh lap déi v6i ma tran C, ta duogc két qua:

i
Ay = 5,01 Y, =
? : [—1,97}

ViB,,=[-4 1]nénsaukhiap dung (12.64) ta duoc ket qua:

g, = BuYz 59T 597 _ o eos
2T, —h, 12.265-501 7,255

Vay vecto riéng thi hai ctia B la:
0,825
Y,=| 1
-1,97
Theo dinh ly 4:
0,825 1
X, =T,.Y, =| 0,224 |=| 0,371
—0,878 —-1,062
Gi4 tri rieng cudi cung dugc xac dinh bang céch khir X, tir phuong trinh dac tnmg:
‘C -M l =0

Can cif vao gid tri Y?, va (12.61), ta duac két qua:
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1 0 1 0
T,= . T;;I =
-1,97 1 1,97 1

3,01 -2,515
9,88 5,675

VayD =T, CT, - {5,01 —2,512}
0 0,725
Thuc hién phuong phap tinh lap doi lap v6t ma tran D, ta duoe két qua:
Ay =0725 Z',= 1. Theo (12.64)
_ (=2,512)1
P 5,01-0,725

{ 0, SSGJ
Viy : L= | ;

Y -Tz.-| 1 0] [0586] Toss6] [ 1
L7725 197 I | 1-0,154] " | 0,263

Theo (12.64):

=0,586

1)
- -0,263| 4,26
L=

- 5203 0,369
12,265 - 0,725 11,54
0,369
Vay: Y, = 1
-0,263

Cudi cling, vecto tiéng ing véi gia tri riéng A1 cfia ma tran A 1a;

1 00 0,369 0,369 1
X,=TY,=-1,485 | 0|, | 1 |={0452]=]1221
1325 0 1| |-0263| 0,226 0,612

Vidu12.4:
Hé mé6t chiéu nhu trén hinh (12.6)

4 Mbdun dan héi: 21000 kN/cm?
z] Khéi luong riéng: 0,00785 kG/em?
“
3 "';5! )] le ¢)] *e2  __ ox
4 100cm 50cm
N e ol
Hinh : 12.6
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Tinh : 1- Gié tri riéng 16n nhat;
2- Veclo riéng tuong ung.
Gidi:
Ciin ¢t vio (12.20), xdc lap cac ma tran do cing riéng va ghép thanh MTDC téng thé.
Ta ¢ ma tran khéi lugng.
1 2
M= 1,793 0,262 (1
L)é’i xing 0,523}2

Nghich dao ma tran trén:
M = { 0,602 —0,301]
-0,301 2,063
Cin cif vao (3.19), xdc 1ap cic MTDC riéng va ghép thanh MTDC tong thé.
K = [ 2940 —1680}
boi xing 1680
Tinh ma tran A theo (12.40)
B 1926,115 —1284,076
- [—4173,248 3852,229 }
Tinh lap gi4 tri riéng 16n nhat va vectd riéng wrong Ung clia ma tran A theo (12.54),
(12.55), (12.56).

Keét qua: GTRLN: 5396,411
Vecto riéng teong ung: [1,0 -2,703}

Vidu 12.5:
Hé mot chiéu nhu trong vi du (12.4). Tinh:
1- Gi4 tri riéng bé nhat;
2- Vecto riéng tuong ung.
Giai:
Theo quy tic trinh bay trong 12.4.2.3, tinh nghich ddo ctia ma tran A (da tinh trong vi
du (12.4).
A {1,86% 107 6,231x 10‘4}
2,025x107°  9,345x 107"

Tinh lap gid tri riéng 16n nhat va vecio riéng tuong tng theo (12.54), (12.55), (12.56).
GTRBN = I/GTRLN = 382,03
Vecto riéng tuong tng:  [1,0 1,203]
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Vidu 12.6: Mot dam lien tuc nhut trén hinh (12.7)

1
ry /—‘ A 2 . - 4
ﬁ Dién tich: 1 [0cm?
3 % > Momen quén tinh: 45000cm?
1 2 Maodun dan héi: 21000 kN/cm?
L 200cm 300cm o
(i - Lt
Khot lugng rieng: 0,00785 kglent
Hinh 12.7
Tinh : I- Gid tri riéng 16n nhat;
2- Vectorieng luong (ng.
Gidi:

Can ci vao (12.32), xac lap cic ma tran khéi lugng riéng va ghép thanh ma tran khéi
lugng téng thé:
1 2
M = [ 28783313,33 -166522,14
—166532,14 22204286
Nghich ddo ma tran trén:
M~ | 6137x107°  4,603x1076
4,603x107°  7,956x107
Can cif vao (8.23), xdc 1ap cic MTDC rieng va ghép thanh MTDC téng thé.
1 2
K=|315x10° 63x10° |1
D6i xing 126 x10° |2
Tinh ma tran A theo (12.40)
A 222,329 96,665
1195120 192,244
Tinh lap theo (12.54), (12.55), (12.56). K&t qua:
GTRLN: 320,795
Vecto riéng tuong ing: [1,0 1,019}
Vidu12.7:

Dam lién tuc nhy trong vi du (12.6)
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Tinh: 1- Gia tri riéng bé nhat
2- Vectd riéng tuong Ung
Giai:
Theo quy tic trinh bay trong 12.4.2.3, nghich ddo ma tran A (dé tinh trong vi du
12.6) va tién hanh tinh lap.

,_[0.0131 -0,0098
" 10,0198 0,0225
Két qua: GTRBN: 1/GTRLN = 30,982

Vecto riéng twong ung: {10 -1,982]

§12.5. THUAT TOAN LAP TRINH TINH GIA TR] RIENG LON NHAT VA GIA TRI
RIENG BE NHAT CHO MOT SO KET CAU

12.5.1. Thuat toan lap trinh tinh GTRLN cho hé mot chiéu (CTR1Y)
LAy thi du trén hinh (12.8)

7
7
4 1
3 ?’;_ ............... P ¢?2 _—  mX
7 S6 bac ty do: 2
4 @
4
%
400cm L 200cm
il ol I =
Hinh 12.8
Nhap s6 liéu theo bang dudi:
| Chiéudni | Dientich Modun | Khoi luong 86 thi ty BTD
Phan tr (cm) (cm?®) dan hoi riéng
{kN/cm”) (kg/cm™)
d, d,
1 400 4 21000 0,00785 3 l
|2 200 21000 0,00785 1 2

2- Xéc 1ap c4c ma tran khéi lugng riéng va ghép thanh ma tran khéi luong tong thé M

theo (12.20).

3- Nghich d4o ma tran khéi luong tng the.
4- X4c lap cac MTDC riéng va ghép thanh MTDC téng thé K theo (3.19)
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53- Tinh ma tran A theo (12.40).

6- Thuc hién phuong phdp tinh lap theo (12.54), (12.55

Vectd riéng trong \ng.

12.5.2. Thuat toan tinh GTRBN v3
(CTR20)

Cac budc giong nhu di trinh bay trong §12.5.1 (CTR19)

Chi khdc 12 nghich d4o ma tran A va thyc hién phuong phép tinh lap.
12.5.3. Thuat toan tinh G

Lay vi du trén hinh (12.9):

), (12.56) dé tim GTRLN va

vecto riéng tuong dng cho hé mot chién

TRLN va vecta riéng twong itng cho hé gian (CTR21)

S6BTD: =4
Hink 12.9
Nhap s6 liéu nhu trong bang sau:
. ]
. ) Khdi
. Dién Modun Toa do (cm) 56 thit ty bac tv do
Phin . - lhugng
i tich dan héj rieng
(cm?) (kN/em?)
(kg/em’) X Xy ¥ ¥z d, d, d, d,
1 12 21000 0,00785 0 |200[100100] 1 2 3 4
2 12 21000 0,00785 0 0 0 [100] 7 8 1 2
3 12 21000 0,00785 (200|200 0 !100 5 6 3 4
4 12 21000 0,00785 0 1200 0 0 7 8 5 6
5 12 21000 0,00785 0 (200 0 100 7 8 3 4J

2- Can ct vao (12.22), xéc la

khéi luong téng thé M.

3- Nghich d4o ma tran khéi luong téng thé.
4- Can cir vao (4.10), x4c lap céc MTDC riéng va ghép thinh MTDC téng thé K.
5- Tinh ma tran A theo (12.40)
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6- Thuc hién phuong phép tinh lap theo (12.54), (12.55), (12.56) dé tim GTRLN va
vectd riéng tuong img.

12.5.4. Thuat toan tinh GTRBN va vecto riéng tuong img cho hé gian (CTR22)

Cdc budc gidng nhu di trinh bay trong §12.5.3 (CTR21) chi khéc la nghich dao ma
tran A va thuc hién phueng phdp tinh lap dé dugec GTRBN va vecto riéng tuong ng.

12.5.5. Thuat toan tinh GTRLN va vecto riéng tuong imng cho hé khung (CTR23)
Ly vi du trén hinh (12.10)

_ Vo2
) 1 ® ¢
Im @ S6 BTD =3
3
3
v L
2m
Hinh 12.10
Toa d (m) . Modun Mémen T
e Dién tich . s ..
Phan t 5 dan héi qudn tinh
X, X, X, X4 m (KN/m?) (mY
1 0 0 0 1 8x 10° | 21x10 2x 10
2 0 2 1 1 8x 107 | 21x 10 2x 10"
. S3 thit tu bac tu do
Phan tir
g, d, 4 | d d d,
1 7 8 9 1 2 3
2 1 2 3 4 5 6

2- Can ¢t vao (12.34), xdc 1ap cdc ma tran khéi lugng riéng va ghép thanh ma tran
khéi luong téng thé M.

3- Nghich ddo ma tran khéi lugng téng thé

4- Can c vio (8.53a), xdc 1ap cac MTDC riéng va ghép thanh MTDC tdng thé K.

5- Tinh ma trén A theo (12.40)

6- Thuc hién phuong phap lap dé tim GTRLN va vecto riéng tuong {tng.
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12.5.6. Thuat toan tinh GTRBN va vecto riéng tuong wng cho hé khung (CTR24)

Céc budc nhu da trinh bay trong §12.5.5 (CTR23). Cong viéc tiép theo [a nghich dao
ma trdn A d€ tim GTRBN va vecto rieng tuong ng.

12.5.7. Thuat toan tinh GTRLN cho hé 2 chiéu kiéu FTHH tam giac 3 nit (CTR25)
Lay vi du trén hinh (12.11):

T b4
N .
3 %Z ﬁ:E 4 Phén tir S thir te tdng thé j

o 1 1 3 2
7em ® 2 1 4 3
2 | 86 BTD ¢6 chuyén vi: 3
&
100cm _
i"" .
Hinh 12.11
1- Nhap s6 liéu
Toa dd (m) Madun f e
Phan tr dan héi Bé dayztam
X X2 X3 ¥i Y2 ¥ (kN/cm?) (em’)
1 10 0 0 0 7 0 21000 0.5
2 10 10 7 7 21000 0.5
—
. . S6 thit tw bac tr do ]
Phan tlr | Hé s podt xong
dl dZ d_l d4 d_q dﬁ
1 0,3 1 2 5 6 3 4
L 2 0,3 [ 2 7 g 5 6

2- Cin cif vao (12.24), xdc lap cdc ma tran khoi lugng riéng va ghép thanh ma tran
khot lugng tng thé M.

3- Nghich do ma tran khéi lugng tong thé

4- Can cit vao (5.30), xac 1ap cic MTDC riéng va ghép thinh MTDC t6ng thé K.

5- Tinh ma tran A theo (12.40)

6- Thyc hi¢n phuong phdp tinh lap dé tim GTRLN v vectg riéng tuong (ng.
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12.5.8. Thuat todn tinh GTRBN cho hé 2 chiéu kiéu FTHH tam gigc 3 mit (CTR26)

Cic budc nhu di trinh bay trong § 12.5.7 (CTR25).

Céong viée tiép theo 1a nghich dio ma tran A va thuc hién phuong phap tinh 1ap dé tim
GTRBN va vecto riéng tuong ung.

12.5.9. Thuat toan tinh GTRLN cho hé dam lién tuc (CTR27)

Lay vi du trén hinh 12.12.

1 2
4 a a
? © % @ %; S8 BTD c6 chuyeén vi: 2
| »le »|
200cm 300cm
Hinh 12.12

1- Nhap s liéu trong bang sau:

[ Phin | Chiéu | Dién | M6men Modun Khéi S6 thit ty bac tu do
w | dai | tich | quin | danhéi luong
{cm) | (cm?) tinh (kNfcm?) riéng
{cm®) (kG/em?™) d, d, d; d,
1 200 110 45000 21000 0,00785 5 6 3 1
2 300 110 45000 21000 0,00785 3 1 4 2

2- Can clf vio (12.32), xdc lap cdc ma trdn khéi lugng riéng va ghép thanh ma tran
khéi luong t6ng thé M.

3- Nghich dao ma tran khoi luong tdng thé.

4- Can ot vao (8.23), x4c lap cac MTDC riéng vi ghép thanh MTDC tong thé K.

5- Tinh ma tran A theo (12.40)

6- Thuc hién phuong phap tinh lap dé tim GTRLN va vectd riéng tuong Ung.

12.5.10. Thuat toan tinh GTRBN cho hé dim lién tuc(CTR28)

Cic bude nhu di trinh bay trong §12.5.9. Cong viéc tiép theo la nghich dao ma tran A
va duogc thye hién phuong phdp tinh lap d€ im GTRBN va vecto riéng tuong Ung.
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BAI TAP

Dién tich:
Thanh 1: 4cm?®
Thanh 2: 2,5cm?
Modun dan hai:

300kN 600kN

Hinkh: B,

Cho thanh 1 chiéu nhw trén hinh B, Dang phuong phdp loai trir tinh:

1- Chuyén vi

2- Ung sust

3- Bién dang
Dadp dn:

1- Chuyén vi: {-0,1429 -0,4857]'cm

2- Ung sudt: [75 2407 kN/cm?

3- Phan luc: -300kN
Bai 2: Dau dé nhu trén hinh B,. Ding phuong phdp mé hinh 15 xo tinh:

1- Chuyén vi

2- Ung sust

3- Phan Iuc
Bdp dn: : '

1- Chuyén vi: [-7,79.10° -0,1429 -0,485]' cm

2- Ung suat: [75 240) kN/cm?

3- Phan luc: -300kN
Bai 3:
% Dién tich:
é’,_l______,2____4_@____4,_____3*,39_0“_“_, x Thanh 1: 4cm?
% 300kN , 2
'ﬁ 2 Thanh 2: 2,5¢cm
4 ! Mbdun dan héi: 21000 N/cm?

Hinh: B,
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Piu dé nhu trén hinh B,. Ding phuong phdp m6 hinh phén tix hifu han bac 2 tinh:
1- Chuyén vi
2- Ung suat
3- Phan luc
Pdp an:
1- Chuyén vi: [-0,0714 -0,1429 -0,3143 -0,4857Tcm
2- Ung sudt: giong bai 1 va bai 2
3- Phan luc: gidng bai 1 va bai 2

Bai 4:
7 2
7
g 1 700kN 7 5 500kN 4 200kN
e — S — e —- —
-
# @
:_", @ €]
2
: 40cm 40cm 40cm
| | >l »|
Dién tich:
Thanh 1: 4cm®

Thanh 2: 2cm? Modun dan héi: 21000kN/cm?
Thanh 3; 4cm’
Hinh: B,

Péu dé nhu trén hinh B,. Dung phuong phip mo hinh 16 xo tinh:

1- Chuyén vi
2- Ung suat
3- Phan luc
Ddp an:
1- Chuyén vi: [-1,2698.10° -0,1905 0,0952 1,2698.10"]'cm
2- Ung sudt: [-99,997 150 -49,997] kN/cm?
3- Phan luc:
biém 1: 400 kN
Piém 4: -400kN
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Bai 5: Dau dé nhu trén hinh B,

g
.i 1
!
: Dién tich:
® r 50cm Thanh 1: 6cm?
= Thanh 2: 2cm?
i Modun dan héi: 21000 kN/cm?
1 T He s& gidn nd: 20.10°C
|
i Gia s6 nhiét do: 40°C
} Ty trong: 785.10° kN/ecm®
@ i 50cm .
i
!
!
R

Hinh: B,
Thanh chiu tdc dung clia tai trong, clia nhiét do va trong luong bdn than. Dung
phuong phdp loai trir tinh:
1- Chuyén vj
2- Ung suat
Ddp dn:
1) Chuyén vi: [0,2306 0,8612}'cm
2) Ung sudt: (96,86  264,84) kN/cm?
Bai 6: Cho mét gian nhu trén hinh B,

|-4 -.._J . S .
i 100cm | Dién tich:

Thanh 1: 8cm?®
Thanh 2: 8cm’
Médun dan héi: 21000 kN/cm?

Hinh: B;
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Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Ung st
3- Phan luc
So sanh v két qua tich nit
Bap an:
I- Chuyén vi: [0,0536 -0,34}cm
2- Ung sudt: 11,25 19,57] kN/em?
3~ Phan luc
f1(3) = -90kN f1(4) =0 f1(5) = 140kN f1(6)} = 70kN
4- Két qua hoan toan gidng véi phuong phap tach niit.

Bai 7:
Cho 1 gian nhu trén hinh B,

l 70kN

S0KN --—

-.._l
r|

Dién tich toan bo céc thanh 1: 12cm?

10Cem Madun dan héi: 21000 kN/em?

Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Ung suit
3- Phan luc
Bap an:
1- Chuyén vi: [-0,0099 0,0179)'cm
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2- Ung sudt: [2,93 -3.76 2,09 OI' kN/em?
3-Phan lyc:  fI(3) = 2485kN fl(4) = 2485kN
fl(6) = 4515 kN fl(7) = 2515kN

Bai 8: M6t gian phing nhu trén hinh B,.

l SOKN

_r3 §o © 5 —— 70kN

200cm

Hinh B,

Dung phuong phap FTHH tigh:

1- Chuyén vi

2- Ung suat

3- Phan luc
Dap dn:

1- Chuyén vi: [0,028 -0,04 O0Fem

2- Ung sudt: [0 5,83 -4,16

3- Phén Iuc

fl(4) = SOKN  fl(5) = -70 fl(6) = OkN

Bai 9: Cho mét gian phéng nhu trén hinh B,
Ding phuong phdp FTHH tinh:

1- Chuyén vi

2- Ung sudt

http://viethnam12h.com

fI5y =0
fi(8) =0

Dién tich todn bé cdc thanh 1 : 12em?
Médun dan héi: 21000 kN/cm?

S8 thit w cdc nan: khong khoanh tron
56 thi ty cdc thanh: khoanh tron

0]' kN/cm?

fi(7)=0KN f1(8) =0
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Dién tich toan bo cdc thanh 1: 12cm”
S thif ty cac nit: khong kKhoanh ron
S4 thit tir céc thanh: khoanh tron
Modun dan héi: 21000 kN/em?

100cm

» X
l‘ -
1
Hinh: B,
Dap dan:
1- Chuyén vi: [0,048  0,0190,039  0,0005 OJcm
2- Ung sudt: {3,93 328 0 -088 320 3,31] KNjem®

Bai 10: Cho mot gian phing nhu trén hinh B,.

léOkN T FOKN
1 ® -
S 7
S50kN
®
@
@
—— x
N 5
200cm 200cm
ol -
[ gh g

Dién tich toan bo cdc thanh : 4cm’
Maédun dan hdi: 21000 kNjem®
S thif t cac nat: khong Khoanh tron

56 thit tr cdc thanh: khoanh tron
Hinh: B,
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Dang phuong phap FTHH tinh:
I- Chuyén vi
2- Ung suat
Dap dn:
I- Chuyén vi: [0,053  -0,103 0,093 0,13 0007 -0,12fcm
2-Ung suit: [0,72 0,72 656 405 4,17 -521 -878 -1,62] KN/cm?
Bai 11:

Cho mét gian khong gian nhu trén hinh By -

S50kN o 3 Dién tich toan bo cdc thanh : lem?
O F' Modun dan héi: 21000 kN/om?
© /\ S6 thit w cée i khéng khoanh tron

% fog/ €) ) - 86 thif tw cdc thanh: khoanh tron

Hinh: B,,
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
3- Phan Iuc
DPdp én:
1- Chuyén vi: [0,016 0,006 0,011cm
2- Ung susit: [-2,00 -3.33 1,337 kN/em?
3- Phan luc
fi(4y=0 fi(5)=0 fl(6) = -30kN
fi(7) = -50kN fi(8) =0 fi%=0
fi(10)=0 fI(11) = -20kNfi(12) = 0

http://viethnam12h.com 299



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Bai 12: Cho 1 gian khong gian nhu trén hinh B,,.

1_‘_ 200cm

Dién tich toan b céc thanh 20cm?
Modun dan hdi: 21000 kN/em?

S$6 thit t cdc nit: khong khoanh tron
54 thit tu cic thanh: khoanh 1ron

Hinh: B,
Ding huong phap FTHH tinh:
1- Chuyén vi
2- Ung suat
Pdp dn:
i- Chuyén vi: [0,01  -0,01 0 0007 -0,079 0,591]'em
2- Ung suat: [-51,86 -52,85 29.82 30,81 -0,50 -51,86 -52,85

2082 30,817 kN/em®
Bai 13: Mot mo hinh FTHH tam gidc bién dang khong déi nhu trén hinh B,.
Yéu cau tinh:
1- Chuyén vi
2- Ung suét
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- 4
o ~ Médun dan héi: 21000 kN/cm®
Tem L ~SkN/em? 86 thif ty cde niit: khong khoanh ron
)] S6 thif t ¢éc thanh: khoanh tron
i ) Hé 6 Podtxong: 0,3
2 T S0KN X
& 70kN
Y
Ly 10cm i
=
Hinh: B,,
Dap dn:

1- Chuyén vi: [0,0048 -0,032 0,019Fcm
2- Ung suat:
Phantir 1: [6,82 3,20  2,05] kN/ecm®
Phan tr 2: [10,66 -4,78  -5,57) kN/cm®
Bai 14:
Mot mo hinh FTHH tam gidc bién dang khong déi nhu trén hinh B;;. Yéu cau tinh:
1- Chuyén vi

2- Ung suat
f y
20kN
0,5kN/em?
TIL11X]
0]
Modun dan héi: 21000 kN/fem?
10cm So thif ur cdc nat: khéng khoanh ron
56 thi tu cdc thanh: khoanh tron
@ He s6 Podtxong: 0,3
¥3 4

F&,’ : anh M B‘;‘;
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Pap an:
1- Chuyén vi: [0,0025 -0,002 0,0019  -0,0023]'cm
2- Ung suat:
Phan tor 1: [1,009 -1,361 -4,4627 kN/cm’
Phén tr 2: [-4,538 2,019 1,9817 kN/cm®

Bai 15: Mot mo hinh FTHH tam gidc bién dang khong doi nhu trén hinh B,

%y

; 60KN ¢ 50kN ¢ 60KN
Maédun dan héi: 21000 kN/em®
o ® 40kN $a thit wr cde miit: khéng khoanh trdn
5cm S thit tr cde phin tir: khoanh tron
© ® Heé s& Poatxong: 0,3
—_ — X
& 4
[, 10cm | 10cm |
i | o
Hinh: B,
Yéu cau tinh:
1- Chuyén vi
2- Ung suat
bap an:

1- Chuyén vi: [-0,0010 -0,0029 0,0072 -0,0078 0,0050 -0,0039]cm
2- Ung suat:
Phan tix 1: {0,0527 11,983 0,0264] kN/cm’

Phan wr 2: [-1,076 -3,587 1,153]' kN/ecm?
Phan tr 3: {-1,076 -3,587 1,153} kN/cm®
Phan tir 4: [4,663 -14,830 5,669]' kN/cm®

Bai 16: Mot mo6 hinh FTHH tam gidc bién dang khong doi nhu trén hinh B
Yéu cau tinh:

1- Chuyén vi

2- Ung suat
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fy

SURN ;
"
! J’ 2“ 30kN Modun dan hdi: 21000 kN/em?
30kN o @ ’ S8 thit nr cac niit: khong Khoanh tron
5em 86 thif ty cdc phdn tir; khoanh tron
® @ Hé 56 Podtxong: 0,3
4 6—— —» X
l,  8cm | 8cm -
[ [
Hinh: B is5
Badp an:

1) Chuyén vi: [0,0022 -0,0024 0,0003 -0,0007 0,0034])'cm
2) Ung suat:

Phantl 1: [-6,371 -4.886  2,215] kN/em?

Phantir2: [-0,884 -3.239 1,214] kN/cm?

Phdn tir 3: [-3,335 11,115  3,518) kN/em?

Phin nir 4: [0 0 0,5528] kN/cm?

Bai 17: Mot vat ran tron xoay cé mé hinh FTHH nhu trén hinh B16

4em

e
!
: I
! -2 -
! [y - 1
! ] 3n hii 2
i Q) - 8 % 10° KN/er? Modun dan héi: 21000 kN/em
ii Yem :/ 8 fem He¢ 58 Podtxong: 0,3
i o [ S8 thit tir cdc nit: khong khoanh tron
: -
! - S6 thif ty cde phén 1 khoanh tron
|
S i
! &
l-l lem
i -
i 5cm _
! Hinh: B,
Yéu cdu tinh:
1- Chuyén vi
2- Ung suat
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Pdp én:
1- Chuyén vi: [0,1625 0,0689 0,0937 0,128} cm
2- Ung suit:
Phan tr 1: [-0,007 -0,0023 -0,0122 0,0141] kN/cm’
Phén tu 2: [-0,0061  0,0406 10,0568 -0,0114) kN/cm®

Bai 18: Mot vt ran tron xoay ¢6 mo hinh FTHH nhu trén hinh Bi7.

.
n
g

.

|
i b -+ Modun dan hdi: 21000 kN/em®
! Hé s& Podtxong: 0.3
lem ll © kKN/em® 8§ thi ty cdc nit: khong khoanh trdn
i @ S84 thit wr cdc phén tir: khoanh tron
i 4
i 3
! 4 g
L 6em |
" T
Hinh : B,
Ddp an:
1- Chuyén vi: [-1,112 -1.246  -1,229 -1,131].10%cm

2- Ung suat:
Phantir 1: [-1,204 2290 -0,143 -0,428) kN/cm?
Phén tir 2: [-1.246 2,036 -0,153  -5,5407 kN/em?

Bai 19: Mot vat rén tron xoay ¢6 mo hinh FTHH nhu trén hinh Byy.

! wo o 4
! L
! 2
| 1 o @ Modun dan héi: 21000 kN/em®
! e ® He s6 Podtxong: 0.3
li S3 thir ty cdc mit: khong khoanh tron
P | @ 54 thif 1y céc phén tr: khoanh tron
. 2 3
4cm ‘
6em |
o
Hinh: B,
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Tinh:
1- Chuyén vi
2- Ung suat
Pdp dn:
1- Chuyén vi: [-9,842.10° 3,043.10° -9,278.10"% 2.799.10°
1,964.10*  2,02.10™ I'cm

2- Ung sust:
Phéan tir 1: [-1,01 0,1797 03593  -0,1014] kN/cm?
Phan tir 2: {-0,067 0,157  -0,314  -0,067] kN/cm®

Bai 20: M6t vat rin tron xoay ¢6 mé hinh FTHH nhu trén hinh B,..

f ‘ 501chv

lem Hé sa Podixong: 0,3
¥ Thit 4 cdc nit: khong khoanh tron
! Thif iy cde phin t: khoanh tron
-
i lem
[
i —» 2(R)
'
!' 30cm | lem |
- > -
|
Hinh: B,
Tinh:
1- Chuyén vi
2- Ung sust
Ddp dn:

I- Chuyén vi: [-0,0722.10° 0,03.10*  -0,0538.10° 0.0239.10*
0,0684.10° -0,0430.10* 0,0732.10° -0,0442.10*)'cm
2- Ung sust:
Phin tlt 1: [0,0129 0,0214 -0,0021 0,0100] kN/cm?
Phén tlr 2: {0,0760 0,1745 -0,0084 0,0754] kN/cm?
Phén tir 3: [-0,0645 -0,1535 0,0085 . -0,0650]' kN/cm?
Phan tir 4: [-0,0534 -0,1248 0,0059 -0,0533] kN/em?
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Bai 21: Mot mo6 hinh FTHH 4 canh 4 nit nhu trén hinh By,

¥ ¢SkN
T 3kN
2 1 -
Modun dan hdi: 21000 kN/em?
dem Bé day t4m: 0,5cm
He s& Podtxong: 0,3
5 4 Khong xét trong lugng béan thin
- —
4 X
_ 6cm |
h |
Hinh: B,
Diing phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
Pap an:

Chuyénvi:  (d,,d,, d;, d,) = (0,218;-9,774; -2,243; 7,116) x 107 cm
Ung suat: USI = 303,559 kN/em?; US2 = -779,787 kN/cm’
US3 = 1673,925 kN/em”

Bai 22: Mot mo hinh FTHH 4 canh 4 nit nhu trén hinh B21

4kN 3kN

3kN t ¢2 3 ZkN
—- ——
4cm ® @ Mbdun dan héi: 21000 kN/cm?®
Bé day tdm: 0,5cm
—— Hé sd Podtxong: 0,3
\6 \5 ‘4 Khong xét trong luong ban than

. Bem 6ecm |
- o

Hinh: B,

S6 thif tu cdc nit cuc bo va niit tdng thé théng ké trong bang sau:

Phan tir Niit cuc bo Niit téng thé
1 i 2 3 4 1 6 5
2 1 2 3 4 2 5 4
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Dung phuong phép FTHH tinh:

1- Chuyén vi
2- Ung suat

Bdp dn:

1- Chuyén vi: (d,, d,, d., d,, d,, d,) = (-0,452: -4,786;

-0,584; 2,313; 3,092; 5,74

2- Ung sudt (xem bang dudi)

1) x 10%cm

Phan tir US1 (kN/cm?) US2 (kN/cm?) US3 (kN/cm?)
1 -29.877 -89,972 46,590
2 175,200 316,433 60,396

Bai 23: Cho 1 ddm lién tuc nhu trén hinh B,,.

25kN/m

©
B
@
o

&
Y

Hinh: B,,

Dung phuong phap phén tir hite han tinh:

1- Chuyén vi

Modun dan héi: 21 x 107 kN/m?
Momen quén tinh: 23 x 10m?

34 thif ty cdc nat: khong khoanh trdn
36 thit tw cdc thanh: khoanh tron

2- Moémen
3- Luc cat
Dap dn:

1- Chuyén vi: [7,26.10° 3,11.10™ -6,79.10*  3,39.10 radian

2- Momen (xem két qua dudi)

3- Luc cit (xem két qua dudi)

Thanh Momen (kN.m) Lirc cat (kN)

1 0 8,6054 14,915 15,085
2 -8,6054 3,2789 27,663 22,337
3 -3,2789 0] 1,093 -1,093
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Bai 24: Mot dam lién tuc nhu trén hinh By,

20kN/m
50 .
W l kN Modun dan héi: 21 x 107 kN/ecm?
14 o 4%1 o _‘% 3 @ Momen quén tinh: 25 x 10°m*
O m? 3" Thi ty ndt: khong khoanh tron
| 2m N 4m | 5m Thit wr ciac thanh: khoanh tron
[ ™

il ‘;—|4 ‘;E

Dung phuong phdap FTHH tinh:
1- Chuyén vi
2- Momen
3- Luec cat
Pdp an:
I- Chuyén vi: [7,701.10*  -3,589.10°  1,794.107] radian
2- Mémen (xem két qua dudi)

3- Luc cit (xem két qua dudi)

Thanh Moémen tkN.m) Larc cat (kN)
I -2,624 14,753 13,935 26,065
2 -14,753 11,305 8,674 41,326
3 -11,305 0 2,261 2261

Bai 25: Mot ddm lién tuc nhu trén hinh B,

30kN/m 25kN/m 20kN/m

IR R Y TR TR 7T R TV N
A s @@ @ @ @ VAN 7

lOi?m 1.3m ! 4m | lm l
[ 2m 4m P 6m P 5m X
Modun dan héi: 21 x 10" kN/em? Momen quén tinh: 30 x 10°m*
Thit tu ntit: khéng khoanh tron Thit ty cdce thanh: khoani tron
Hinh: B,
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Dung phuong phap phan tir hitu han tinh:
1- Chuyén vi
2- Momen
2- Luc cat
Pdp dn:
I- Chuyén vi: [5,769.10* -5,604.10° -9,044.10°' radian
2- Mémen (xem két qua dudi)
3- Luc cat (xem két qua duéi)

Thanh Moémen (kN. m) Luc cit (kN)
1 -5,238 12,046 18,143 11,857
2 -12,046 70,456 35,398 64,602
3 270,456 48,783 76,612 71,388
4 -48,783 -9,991] 13,835 6,165

Bai 26: Mot dam lien tuc nhu trén hinh B,;

30kN/m
25kN/m 15kN/m £
i ¢ l l I YYY VY E s
&0 &0 & o w1
I Im [ 1m | 2 3 4
2m . 3m ol dm o Sm o
[ i - byt |
Modun dan héi: 21 x 107 kN/cm? Momen quén tinh: 35 x 105 m*
Thit tw mit: khéng khoanh tron Thif tw cd¢ thanh: khoanh trén
Hinh: B,
Dung phuong phép phdn tir hitu han tinh:
1- Chuyén vi
2- M6men
3- Luc cit
Ddp dn:

1- Chuyén vi: [0,689 -0,526 2621 3,704] rad
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2- Mémen (xem k&t qua dudi)
3- Luc cat (xem ket qua dudi)

Thanh Momen (kN.m) Larc cét (kN)
1 0 3,569 10,715 14,285
2 -3,569 34,352 12,239 32,761
3 -34,352 22,404 62,987 57,013
4 -22,404 -11,202 6,721 -6,721

Bai 27: Mot ddm lién tuc trén g&i tya dan héi bi€u thi trén hinh By,

50kN/m

30
s I 2
foo i e & o U
3
| 3m ‘ 3m |

| 3m | _ 6m l 5m o

D6 ciing thing ditng (ntit 1): 10 x 10° kN/m;
Do cimg xoay {niit 2): 4 x 10* kN-m/rad;

$a thy tu nit: khong khoanh trdn;

$§ thit i cdc thanh: khoanh tron

Hinh: By
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Momen
3- Luc cét
Ddp dn:
1- Chuyén vi: [-5,814.10°m  1,035rad 4,185.10%ad  -5,137.10" rad |
2- Momen (xem két qua dudi)
3- Luc cat (xem k&t qua dudi)

Thanh Mo6men (kN.m) Luc cit (kN)
1 0 50,587 58,138 97,862
2 -33,846 10,355 18,915 11,085
3 -10,355 -5,178 3,107 -3,107
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Bai 28: Mot dam lién tuc trén g6i tua dan héi biéu thi trén hinh B,;. Dung phuong
phap FTHH tinh:

1- Chuyén vi

2- Mémen
3- Luc cit
S50kN/m FOkN/m
yd
CYARIITIXITRITET ' 7
0 oL o 4 @ E

i 3 4 5
\1 2 I 3m | 3m I

b 4m Sl S5m P Sm S 6m |

e hll bl Bl el

Modun dan héi: 21 x 107 kN/cm?: Mo6men qudn tinh: 120 x 10°m?*;

Do cing xoay (nit 1): = 4.10* kN-m/rad; D% cling thing (nut 2): 10.10°kN/m;
S6 thit tu ndt: khéng khoanh tron;

S8 thit tu cdc thanh: khoanh tron.
Hinh: B,,
Ddp dn:
1- Chuyén vi: [1,072rad -2,470m 1,599rad 1,599rad  -3,980rad]
2- Momen (xem két qua dudi)
3- Luc cit (xem két qua dudi)

Thanh Momen (kN.m) Luc cit (kN)
| 42,860 97,117 86,436 113,564
2 97117 54,980 133,427 116,573
3 -54,980 10,340 8,916 -8,916
4 -10,340 73,550 24,475 45,525

Bai 29: Mot dam lién tuc trén g6i tya dan héi biéu thi trén hinh B,;. Dung phuong
phap FTHH tinh:

1- Chuyén vi
2- Moémen
3- Luc cét
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30kN/m S0KN/m
4 0 @ 10  yIiiaiiy /5
1 @ 4 ® 7
1 3 4
S
l Im | 3m
(. 3m —}-— 4m ___|I,: 5m "‘]I“‘ 6 _"l
Médun dan héi: 21 x 107 kNfem?, Momen quén tinh: 120 x 10 m*
Do ciing xoay (nit 2): = 4.10° kN-m/rad; D0 cdng thing (nit 3): 10.10°kN/m;
S6 thit wr not: khong khoanh tron; S8 thit ty cdc thanh: khoanh tron.
Hinh: By

Pdp an:
1- Chuyén vi: [-8.965.10"rad -1,526.10°m 3,187.10%rad 0 -3,937.10" rad]
2- Momen (xem két qua dudi)

3- Luc cit (xem két qua dudi)

Thanh Momen (kN - m) Luc cét (kN)
1 -1,501 -3,012 1,506 -1,506
2 6,598 70,380 6,068 23,932
3 -70,380 66,144 125,847 124,153
4 -66,144 -33,072 16,536 -16,536

Bai 30: Mot dam lién tuc trén géi tua bi lin nhu trén hinh B,,.

20kN/m
1 S XIZKITIIE
0,01m1@ ® @ @ {% ® 7
| 2m 1 lm
-§ lm 2m L 3m _J
o - > >

Modun dan héi: 21 x 10" kN/em?>  Momen quén tinh: 23 x 10°m*
S6 thit ty nit: khong khoanh trdn; S8 thit ty cdc thanh: khoanh tron

Hinh: By,
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Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Momen
' Bap dn:
1- Chuyén vi: (d,,d, d,, d,, d,, d) = (-0.0Im; 0,012rad; 0; 0,006rad; 0: -0,001rad)
2- Momen (xem bang dudi)
3- Luc cit (xem bang dusi)

—
Phén Momen (kN.m) ]

1 0 -50,795

2 50,795 27,492
3 -27.492 0 ]

Bai 31: Mot khung phéng nhy trén hinh B,

20kN/m
- 2
JrO,Bm z ;
X 1
A @ Dién tich: 8 x 10 m?
0.5 Modun dan héi: 21 x 167 kKN/m?
30KN - Momen qudn tinh: 2 x 10 m?*
Im O 86 thif tu nit; khong khoanh tron;
S8 thif tu cac thanh: khoanh tron
0.5m
Y W%!?_ X
. 2m
Hinh: B,,
Dung phuong FTHH tinh:
1- Chuyén vi
2~ Mémen
3- Luc cat
Bdp dn:

1- Chuyén vi: (d,, d,, d}) = (-0,115m; -0.997m; 3,856rad) x 10°
2- Momen (xem bang dudi)
3- Luc cat (xem bang duéi)
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Phan tir Momen (kN. m) Luc cat(kN. m)
1 7,278 3,017 -25,294 -4,706
2 -3,017 9,015 17,258 23,190

Bai 32: Mot khung phéang nhu trén hinh B,,.

20kN/m

BN TILTITII P

|

Dién tich: 7 x 10° m®
Momen quén tinh: 3 x 10°*m*

- Modun dan héi: 21 x 10° kN/m?
m 5§ thit t mit: khong khoanh tron
S6 thit tw cdc thanh: khoanh tron
Y
Hinh: By,

Ding phuong FTHH tinh:

1- Chuyén vi

2- Moémen

3- Luc cét
Ddp dn:

1- Chuyén vi: (d,, d,, dy, dy, ds, dg, d7)' = (-2,023m; -0,602m; 1,851rad;
3207m; -7,396m; -3,616rad; -1,492rad)’ x 10*
2- Momen (xem bang sau)

3- Luc cét (xem bang sau)

" Phén tir Mo6men (KN.m) Luc cat (kN)
1 37,288 41,302 -67473 37,473
2 -41,302 7,420 44,2776 30,724
3 -7.420 0 2,058 -2,058

Bai 33: Mot khung phing nhu trén hinh By,
Dung phuong phdp FTHH tinh:

1- Chuyén vi

2- Momen

3- Luc cit
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Dién tich: 8 x 107* m? o
Mo6men qudn tinh: 2 x 10*m*
Moédun dan héi: 21 x 107 kN/m?
56 thit ty niit: khong khoanh tron
S6 thit tur céc thanh: khoanh tron

Dap dn:
1- Chuyén vi: (d,, d,, d;, dy, ds, dg)' = (-0,012m; -2,154m; 4,139rad,;
-2,122m; -10,53m; -3,144 rad)' x 10™*
2- Mémen (xem bang dudi)
3- Luc cat (xem bang dudi)

Phan tir Modmen (kN.m) Luc cédt (kN)
1 5,867 21,415 -12,201 12,201
2 21,415 2.35 23,253 6,747
3 -2,35 31,003 14,656 32,778

Bai 34: Mot khung phing nhu trén hinh B...

I5kN/m 15kN/m
Di¢n tich: 7 x 10 m?
0,3m X G 2 3 3 Momen quén tinh: 3 x 10 m*
1 Médun dan héi: 21 x 107 kN/m?
@ lo7 56 thif oy nit: khong khoanh tron
Im »m @ S& thif ty cdc thanh: khoanh tron
30kN
—
¢ 0,3m
g = 7
2m 2m
[ -
Hinh: B;;
Dung phuong phép FTHH tinh:
1- Chuyén vi
2- Mdmen
3- Luc cit
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Dap dn:
1-Chuyénvi:  (d,, dy, dy, dy, ds, dg, 4y, ds, dy) = (1,416m; 2.027m; 6,94 7rad;
0,653m; -21,240m; -0,207rad; -0,124m; -2,054m; -6,073rad) x 10°
2- Momen (xem bang dudi)
'3- Luc cat (xem bang dudi)

Phan tir ‘ Momen (kN - m) Luc cét (kN)
1 -1,011 14,042 10,490 19,510
2 -14,042 -8,274 26,202 4,134
3 8.274 14,843 3,737 26,598
4 -14,843 -7,188 22,030 -22,030

Bai 35: Mot khung phiing c6 gdi tya dan héi nhu trén hinh Bs,.

15kN/m
<&
— RAIXKIZA]
A Y0 Dién tich: 7 x 10° m?
Moémen quan tinh: 3 x 10*m*
2m ® |1,70m Modun dan héi: 21 x 107 kN/m®
D6 citng 1o xo (nut 3): 10 x 10° kN/m
30kN v S thit tis niit: khong khoanh tron
¥ -1 1 0,30m SG thi ty cdc thanh: khoanh trdn
= i Al
| 5m | 3m |
Hinh: By,
Dung phuong FTHH tinh:
1- Chuyén vi
2- Momen
Ddp dn:

1)Chuyénvi: [6945x10°m  -3,446x 10%m 7,138 x 107%ad  6945x 107'm
-1,009 x 10°m -5,028 x 10%ad 1372x10°m  -2,543 x 10" *rad]
2- Momen (xem két qua dudi)

Thanh Momen (kN - m)
1 -14,158 23,158
2 23,158 8,684
3 -8,684 0
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Bai 36: Mot khung phiing c6 g6i tya bi lin nhy trén hinh B,.

20kN/m
_A_O 3m 3 -
X _ 22 @
) Modun dan héi: 21 x 107 KN/cm?
0,5m Dién tich: 8 x 107 m?
Im 30kN Momen qudn tinh: 2 x 10 m*
< - P N
56 thit ty niit: khong khoanh tron;
0.5m 34 thit ty cdc thanh: khoanh tron
’ D% Iin tai nit 1: 1cm
s
_"hcm - oo
3 |
X % L
| 2m |
Hinh: B,
Dung phuong FTHH tinh:
1- Chuyén vi
2- Mémen
Pap dn:

Chuyénvi: {d) d, dy d, d5 dg d, d dy]
[0 -0,0lm O 0,0023m -0,0004m —0.008rad 0 0 0,003rad]’

Momen (xem bang sau):

—

Phan ot Moémen (kN.m)

131,995 57,689
2 -57689 0

Bai 37: Cho mét hé dam truc giao nhu trén hinh B,

Dién tich: 0,125m?

Moémen qudn tinh x: 1821 x 10°m*
Mémen quan tinh y: 26 x 164 m*
Modun truge: 6,36 x 10°kN/m?
Momen dun dan héi: 21 x 10"kN/m2-

Hinh: B,,
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Dap dn:

d,, d,, dy) = ('v6,802m'. 3,598rad; 1,271rad) x 10*
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1- Chuyén vi

2. Mémen udn vi momen Xoan

Xem bang duéi

Phan tur Momen (kKN.m) Luc cat (kN) j
1 -3,006 61,486 0,694 -0,694
2 -276,904 -116,593 -0,413 0,413 J

Bai 38: Cho mot hé dam truc giao nhu trén hinh By,

Ao

Tinh:

Hinh: B;;

1- Chuyén vi

2- Moémen udén

Dadp dn:

3- M6émen xoan

Dién tich: ¢,135m’

Momen qudn tinh x: 1821 x 10*m*
Momen quén tinh y: 26 x 10¢m*
Modun truot: 6,36 x 10°kN/m*
Momen dun dan héi: 21 x 10'kN/m®

Hé s6 do ciing (g6 dan hoi): 10° kN/m

1- Chuyén vi (d,, d,, d;) = (-4,389m; 4,244rad; -5,031rad) x 107

2- Momen uén (xem bang dudi)

3- Momen xoédn (xem bang dudi)

] ]
Phin tir Momen (kN.m) Luc cat (kN)
1 -31,656 4,188 0,082 -0,082
2 -45,893 -44 662 0,194 -0,194
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Bai 39: Mot phan tir hitu han ti dién 1234 nhu trén hinh B.,

Zem

Lap ma tran d¢ ciing tng thé S.

Badp dn:

Ma tran S ¢6 tinh déi xing

S(1,1) = 646,15
8(1,5)=-215,38
5(1,9) = 107,69
S$(2,2) = 1453.85
$(2,6) = 323,077
S(2,10) = -107,69
S(3,4) = 323,28
S(3,9=0

S(4.4) = 969,23
5(4,8) = 143,59
S(4,12)=-215,38
S5(5,8)=0
5(5,12) = -143,59
5(6,9) =-71,79
S(7,7) = 502,56
5(7,11) = 107,69
S5@.11)=0
S(9,11)=0
5(10,12) =0

5(1,2)= 0
S(1,6) = 215,38
S(1,10) = 0
$(2,3) = -807,69
S(2,7) = 323,07
S(2,11) = 161,54
S(3,5) = 700
S(3,10) = 107,69
S(4,5) = 538,46
S(4.9)=71,79
S(5,5) = 1417,95
5(5,9) = 0

5(6,6) = 646,154
S(6,10) =0

S(7,8) =0

S(8,8) = 143,59
S(8,12) =0
$(9,12)=0
S(11,11) = 125,64

S5(1,3)=0
S(1,7)=0
S(1,11)=0
S(2,4) = -323,08
S(2,8)=0
S(2,12)=0
5(3,6) =-753,85
8(3,11) = -376,92
S(4,6) = 358,97
5(4,10)=0
5(5,6) =-323,08
5(5,10) = 71,79
5(6,7)=215,38
S(6,11)=0
S(7,9)=0

5(8,9) = 71,79
5(9,9) = 35,90
5(10,10) = 35,90
S(11,12) =0

http://viethnam12h.com

Hinh: B,

S(1,4) = -538,46
S(1,8) =-215,38
S(1,12) = 215,38
S(2,5) =-1346,15
5(2,9)=0

$(3,3) = 1543,846
S(3,7) =-323,08
$(3,12)=0

S(4,7) = -502,56
S(4,11) = -107,69
3(5,7) =-323,08
S(5,11) = 161,54
5(6,8) = 143,59
5(6,12)=0
S(7,10) =0
S(8,10) =0
$(9,10)=0
S(10,11)=0
S(12,12) = 143,59
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Bai 40: Mot hinh FTHH ui dién 12345 nhu trén hinh Bs,.

Phan $6 TT niit tdng thé
1 1 2 3 4
2 1 3 5 4J
Hé s6 Podtxong: 0,3

Hinh: By,
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
Dap an:
1-Chuyénvi: 2,321  -2,487  -1,382] x 10%cm
2- Ung sudt
Phan ur 1: [-10,714 -42,857 7,143 7,143 -15 13] kN/cm?
Phan tir 2: [-10,714 -42,857 7,143 7,143 -15 15] kN/cm?
Bai 41: Mot hinh FTHH tit dién gém 3 phén ti nhur trén hinh By,
'LSOL;N
30N 1 2
_’, N
Phan tr S6 TT nit tong thé
2cm | 1 5 4 3
4 2 1 6 4 5
' 3 2 3 5 4
4em
He s6 Podtxong: 0,3
b/
5
-y 2
Z/: 4cm ;

Hinh: B,
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Tinh:
1- Chuyén vi
2- Ung suit
Pdp dn:
I-Chuyénvi:  [4,536x10%  1451x 10  -1,152 x 10
0 2264 x 107 07Yem
2) Ung suat

Phén tix 1: [-6,40 x 107 6,40 x 10? -6,40 x 107 -5,08 x 107
0 207 kN/cm?
Phan tir 2: [-6,40 x 10° 6,40 x 107 -6.40 x 1072

-5,08 0 20) kN/cm?
Phan tir 3: (99,31 6,40 x 10 9981

0 0 O kN/cm®

Bai 42: Tinh gid tri rieng 16n nhat va véctoy riéng tuong ung cho hé mot chiéu trén
hinh B,,.
4
Y Dién tich thanh 1: 4cm?
? Dién tich thanh 2: 2,5cm?
g Modun dan héi: 21000kN/cm?
;:’; D Khi luong rieng: 785 x 10 kg/em®
2 I
e 40cm oo em
Hinh: B,,

Ddp dn:

Gia tri riéng 16n nhat: 17719,24
Vécto rieng twong ing: [ -0,49517'

Bai 43: Dau dé trén hinh B,,. Tinh gia tri riéng b€ nhat va vecto riéng tuong tng.

Dadp dn:
Gi4 tri riéng bé nhat: 1864,12
Vecto riéng trong tmg: [1 0,7158]

Bai 44: Tinh gi4 tri rieng 16n nhat vi vécto riéng twong tmg cho hé gian trén hinh B,,.
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Dién tich toan bg cdc thanh: 4cm’
Modun dan héi: 7200 kN/em?
Khéi luong rieng: 28 x 107 kglem®

200cm o
*|

Hinh: B,,
Pap an:  Gid tri riéng 16n nhat: 48,214
Vécto riéng tuong tng: [1,0 0,002}
Bai 44: Dau dé nhu trén hinh B,,. Tim gid tri riéng bé nhét va vécto riéng tuong tng,
Pdp dn:  Gia tri riéng bé nhat: 48,214
Véctao riéng tuong tng: [1,0 493 8297
Bai 45: Tim gi4 tri riéng i6n nhat cho hé khung trén hinh By,

2
1/§ § 03m

1m Im

— \TL\--*
2m

|
|

Dién tich todn bo cdc thanh: 8 x 107 m®
Moémen quén tinh toan bo cdc thanh: 2 x 10 m*
Modun dan héi: 21 x 107 kN/m?

Khéi lugng riéng: 7850 kg/m’

Hinh: B;
Ddp dn:  Gia tri riéng i6n nhat: 3382040,28
Vécto riéng tuong dng: [1,0 0,058 -0,098]
Bai 46: Diu dé nhu trén hinh By, Tinh gid ti riéng bé nhat va vécta riéng tuong (ng.
Pdp dn:  Gid tri riéng bé nhat: 560537,56
Vécto riéng tuong tmg: [1,0 0,369 3,2897

Bai 47: Tim gi4 tri riéng 16n nhat vi vécto riéng tuong ting cho hé ¢6 mo6 hinh FTHH
tam gidc bién dang khong déi bi€u thi trén hinh B,,.
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2 1
Y
@ Modun dan héi: 21000 kN/cm?
Bé day tdm: lem
1Gem H¢ sé& Podtxong: 0,3
@ SO thif or cac mit: khéng khoanh tron
58 thit ty phdn tif; khoanh tron
Y 3 4 Khdi lugng riéng: 785 x 107 kg/em’
T X
R RS
Scm |

Hinh: B,
Ddp dn:  Gid tri riéng 16n nhat: 780694,49
Vécta riéng twong tmg: [1,0 -5,931 -3,466)
Bai 48: Ddu dé nhu tén hinh B, Tinh gi tri riéng bé nhét va vécto riéng tuong ting.
Dap dan:  Gid tri riéng bé nhit: 0,113
Vécto riéng tuong tmg: [1,0 -0,281 0,965]
Bai 49: Mot khung khong gian nhu trén hinh Bys.

1
1
F
|
1
1
1
]
]

200cm

150cm

50cm

0,10kN/em

100cm

Hinh: B

http://vietham12h.com 323



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Dién tich:

Thanh 1: 20cm®

Thanh 2: 20cm’

Thanh 3: 30cm®

Modun dan héi : 21000kN/cm’

Modun xodn: 8077cm’

Momen quén tinh x:

Thanh }: 4cm*

Thanh 2: 4cm*

Thanh 3: 10cm’

Médun quan tinh y:

Thanh 1: 53cm*

Thanh 2: 53cm’*

Thanh 3: 150cm’

Modun quén tinh z

Thanh 1: 720cm*

Thanh 2: 720cm’

Thanh 3: 2230cm*
Dung chuong trinh CTR18 tinh cdc ni lyc:
- Q,. M, M, cho céc thanh 1, 2
-N,M,, M, M, cho thanh 3

Pap dan:
| Phan tir Phan tir

Noi luc ' : m )
Q,, (kN) ' -5,067 -5,067 N, (kN) 0
M,, (kN.cm) 0 0 M,, (kN.cm) 18900
M,, (kN.cm) 4,465 -4,465 M,, (kN.cm) 164,434
Q,, (kN) -10,398 -(,398 N, (kN) 0
M,, (kN.cm) 0 0 M, (kN.cm) 18900
M,, (kN.cm) 359,879 26,545 M,, (kN.cm) -4,465
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Bai 50: Tim gi4 tri riéng lién tiép va cic vécto riéng tuong Ung ctia ma tran sau:

Didp dn:

Gid tri riéng 16n nhat:

Vécto riéng tuong mg:

Gidp tri trung gian :

Vécto riéng tuong tng:

Gia tri riéng bé nhat:

Vécto riéng tuong tmg:

4 3 =2

1 5 4

6 2 3
38,802
[1 0,648 2,9557
6,429
f1 -18,310 -12,430]
-2,150
[1 -1,011 1,558]
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