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Trubng Dai hoe Bich Khoa ~ DHQG-HCM
10.1. Ma tran do ciurng

Xét phan tir dim phing don gian

y
Trong d6: Vi Fi Vjr £j
L: Chicu dai dam | ‘1\: _
I: momen quan tinh cia mit cat ngang : E] : X
v = v(x): d6 vong (chuyén vi ngang) 0, M; J 0, M;
cua truc ) ]
6 = Z—Z: goc xoay quanh truc z Ly thuyét dim co ban
F = F(x): luc cat E1ﬂ=M(x)
M = M (x): momen quanh truc z dx? My
|



Trwomg D3i hoc Béch Khoa ~ DHQG-HCM -
10.1. Ma tran do cung o N

Str dung cac két qua tir Iy thuyét dam co ban dé tinh tirng cot cia

ma tran do ciing
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Trwomg Dai hoc Bich khoa ~ PHQG-HCM |
10.1. Ma tran do curng -

Vector tai ntit tuong duwong c6 cac thanh phan Ry, Ry, My, M,

R, Ry
2 3 2 3
Vé’ihémdangN1=1—39LC—2+2i—3, N2=x—2x7+)£—2 ,
x?  x3 x? x3
=32 NM=-T7p



Tnrong 0ai hoc Bich khoa ~ DHQG-HCM
10.1. Ma tran do cung -

Sau do, ta co thé bieu dién chuyén vi cua dam dudi dang ma tran:

v(x) = Nu
(Vi
0;
v(x) = [N1(x) N(x) Ni(x) Ng(x)]- V; ‘
9 )

Day la ham bac ba. Luu vy quan hé:
N]_ + N3 —_ 1
Nz + N3L + N4 — X
Co nghia 1a chuyén ddong cua vat ran dugce biéu dién bai hinh
dang bién dang gia dinh cua ham
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Trubng D3i hoc Béch Khoa ~ DHQGHCM
10.1. Ma tran do curng

Do cong cua dam:

dzv_dZN _g
dx2  dx? a=ou

Trong d6, ma tran bién dang-chuyén vi B duoc cho bai

dz r r r I’
B =WN =[N"1(x) N72(x) N'3(x) N'4(x)]
_[_6+12x 4+6x 6 12x 2+6x
> I3 L L[> L[ I3 L IL?



Trubng Dai hoe Bich Khoa ~ DHQG-HCM
10.1. Ma tran do ciurng

Thé ning bién dang ctia phan tir dam:

o= oy =315, (<) () anas

=%j _dezéof(de) (dx2>dx

_ 1L T _ 1 7((lpT _1 7
= [7(BwTEI(Bu)dx = > u (fo B Elex)u ->u"ku
Tu do, ta c6 cOng thirc ma tran do cung dam don g1an;

k = J,'BTEIBdx



Trubng Dai hoe Bich Khoa ~ DHQG-HCM
10.1. Ma tran do ciurng

Phuong trinh phan tir hitu han:

v; 0 v;
12 6L —12 6L 1(Viy (F)
ETl 61 412 —6L 212|)0 M;

Bl-12 —6L 12 —6L|\U( " \F (
6L 212 —eL 412[\6;) M)




Tnrong Daihoc Bich Khoa - DHQG-HCM ’
10.1. Ma tran do cung o

Ma tran do cirng cua mot phén tir dam 2D téng quat:

ul- Ul' Qi u]- Uj 9]
EA EA .
— 0 _ 0 0
L L 12EI  6EI

12EI  6EI —
3 12
L3 L2
6El  4EI
0 . 6EI 2EI
I — L L ——
E4 0 0 E4 oL é
L L
12EI 6E] 12E] 6E]
T ' T’ T«
39 2E] ) 6El  4EI
12 L 12 L
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Trurmg Dai hoc Béch Khoa - BHQG-HCM
10.2. Tai nut twong dwong -

Tai nut twong dwong ciia tai trong ngang phan bo:

="

(N; ()
N, (x)

> (—q)dx = <

N3 (x)
N, (x))

(ZaL Y
2
—qu
12
2
qL?

\ 12 /

g
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P —
10.3. Vi du -

Vidu 1:
Cho dam bi ngam hai dau, chiu luc P hudng Xuéng va

momen M tai chinh gitra dam. Tim chuyén vi va goc xoay tai nat
chinh gitra va cac phan luc ta1 hai dau dam.




10.3. Vi du
Vidu 1:
Cac ma tran d6 ctng phan tu:
vy 04 v, 0O,
12 6L —12 6L |

pooEll 6L 412 —6L 217
17312 —-6L 12 —6L
6L 217 —6L 4I7|

v, 0, vz 03
12 6L —12 6L
po Bl 6L 412 —6L 213
27 131-12 —-6L 12 —6L
6L 2L —6L 4L*
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Trumg Dai hoc Bach Khoa — DHQG-HCM
10.3. Vi du

Vidu 1:

Ma tran do cirng chung:

- 12 6L

6L 4L2
Ell-12 -—6L

13| 6L 212
0 0
0 0

—12 6L

—6L 27
24 0

0 8L?
—12 —-6L
6L  2L°

0 0

0 O
—12 6L

—6L 2L°
12 —6L

—6L 4L%-
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Trumg Dai hoc Bach Khoa — DHQG-HCM
10.3. Vi du

Vidu 1:
Phuong trinh phan tir hitu han:

%1 01 Uy 6, vy 03
- 12 6L  —12 6L 0 0 71(Y1) (Fi
6L 412 —e6L 212 0 0 |[O1 M
Ell-12 —-6L 24 0 —-12 6L JV2\ _ ) Far {
13| 6L 212 0 8L2 —6L 212])\6:( |M,
0 0 —12 —6L 12 —6L||v, Fay
0 0 6L 21> —6L 4L71\0;) \Mm,)
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Truong Dai hoc Bach khoa - PHQG-HCM
10.3. Vi du

Vidu 1:
Céac diéu kién bién:
FZY — _P, Mz — M,
v]_: v3: 91 — 03 = O

Phuong trinh phan tir hitu han thu gon:

El _
K= L_3[204 822] {gi} - {1\/113}

L (_pr2
{Z§}=m{ 3131\5}

Ta thu duoc:
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P — 3
10.3. Vi du -

Vidu 1:
Tu phuong trinh PTHH toan cuc -> tinh dugc cac phan luc va
moment:
(Fiy) —12 6L (2P + 3M /L)
JMi( _Ell-6L 212 {Vz}=1< PL+M |
Fsy [3|—12 —6L|\6) 4 )2P-3M/L
M5 ) 6L 217 . —PL+M )

Ung suat trong dam tai hai dau co6 thé duoc tinh bang cong thic:
My

0O =0, =
|
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R — 3
10.3. Vi du <"

Vidu 1:

Luu y: Nghiém PTHH chinh x4c theo 1y thuyét dam do khéng c6 tai
trong phan bd hién dién gitra cac nut.

Nhic lai:
d*v
: dM . "
Va: - = V (V — lwc cat trong dam)
Z—Z = q (q — tai trong phan bo trén dam)
— atv _
Vi vay: EIl i q(x)

Néu q(x) = 0, nghiém chinh xac cua chuyén vl v la ham bac 3 cua x
(dugc mo ta bang cac biéu thirc ham dang)
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Trumg Dai hoc Bach Khoa — DHQG-HCM
10.3. Vi du

Vidu 2:

Cho dam bi ngam mét dau, véi tai trong phan bo p.

Tim chuyén v1 va goc xoay tai dau bén phai, phan luc va moémen
ta1 dau bén tra.
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10.3. Vidu
o y f‘
Vidu 2: |
Cong cua tai nut tuong duong: 1 ‘)—»
El 27 ¥
Trong do: L
L - i
= p?, m = pl?/12
Ap dung phuong trinh PTHH, ta co:
12 6L  —12 6L | (V1) (Fir)
Elf 61 412 —6L 212|)04 M,

3l-12 —6L 12 —6L|)v2( = VEy(
6L 217 —6L 4171\62) M,
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Truong Dai hoc Bich Khoa - DHQG-HCM
10.3. Vi du

Vidu 2:

Cac dicu kién bién:
Fry = —f, M, =m
vy =606,=0

Phuong trinh PTHH thu gon:

El — v _
L3 —162L 4§2L {92} - {n’{}

Giai, ta thu duoc:

U2y L (—2L*f +3Lm) _(—pL*/8EI
{92} B E{ —3Lf + 6m } B {—pL3 /6EI} (A)
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R — 3
10.3. Vi du <"

Vidu 2:
Luu y:

Do vong (x) trong dam tinh bang phuong phap PTHH c6
sai khac vdi nghiém chinh xac. Nghiém chinh x4c tir thuyét dam
co ban 1a da thirc bac 4 cua x, trong khi nghiém PTHH cua v chi
la da thure bac 3 cua x.

Néu moment twong duong m bi bod qua, ta co:

. 2 _ 4
P R ot B e ST
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LT Ter— 3
10.3. Vi du -

Vidu 2:

Sai s6 trong (B) s& giam néu st dung nhiéu phan tir hon.
Thuyc té, moment twong duong m thudng bi bd qua trong cac ting
dung PTHH. Nghiém PTHH s& hdi tu khi c6 nhiéu phan ttr duoc
ap dung.

Tt phuong trinh PTHH ¢ tinh toan phan luc va moment:

{Fw}:LB —12 6L {vz}z{ pL/2 }
ElIl—6L 212

M)~ EI 0,J ~ |5pL2 /12
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P —
10.3. Vi du -

Vidu 2:

Trong d6, két qua trong (A) duoc su dung. Vector luc nay
chra cac luc nat hiéu dung tong bao gom cac luc nut tuong
duong cho tai p dugc cho boi:

oz ®

Cac phan luc dung co thé tinh dugc nhu sau:

{11:\}:} B {SSLLZ//le} B {-?fiéffz? B {prL/zz
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Any
Questions?




