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Tom tat:

Trong lugng la mét dai luong luc dac
biét dugc gay ra béi trong luc, chiu anh
hudng badi khéi lugng clia hé két cau. Do
do, khi xét dén khéi lugng cta hé thi tac
dong cua trong lugng la kha I6n. Trong
phan tich ddng cho hé két cau sé bao gom
hai thanh phan tac déng la tinh va dong
gay ra bdi trong lugng va luc tac déng.

Bai bao xét tinh chuyén vi ctia hé dao
dong mot bac tu do, tir dé cho thay ro su
tuang hé cda hai thanh phan tac dong
trong hé.

Tur khéa: trong lugng, chuyén vi, hé dao
doéng mét bac tu do.
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Abstract:
Weight is a quantity of special force
caused by gravity, influenced by the mass
of the structural system. Therefore, when
considering the mass of the system, the
effect of weight is quite large. The dynamic
analysis for the structural system will include
two impact components static and dynamic
caused by weight and impact force.
The article considers the displacement of
a one-degree-of-freedom system, thereby
showing the interaction of the two acting
components in the system.
Keywords: Rweight, displacement, one-
degree-of-freedom system.
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1. D4t van dé

Trong lwong la mét dai lwong lwc
dac biét dwoc gay ra bdi trong Ilwc,
chiu &nh huéng béi khdi lvong ctia hé
két cdu. D6i voi cac hé két cau khi
khéng xét dén khéi lvong thi tac dong
cla trong lwgng cling dwoc bd qua.
Tuy nhién khi can xét dén khéi lwong
cla hé thi tdc dong cua trong luvgng la
kha I&n.

DPbi vé&i cAc mén hoc nhw strc bén
vat liéu va co hoc két cdu hwéng dan
phan tich tinh cGa cac hé két cidu, mén
déng lwc hoc cdbng trinh hwéng dan
phan tich déng ctia hé két ciu. Vi vay
khi tinh toan hé két ciu can ké dén tac
déng twong hd cua ca hai loai tai trong
nay.

Trong ndi dung bai viét nay chi xét
dén dao déng hé mot bac tw do khong
chiu anh hwédng cta Ilwc can va cac
két cAu xét tinh chi bao gébm khung
hoac dam.

2. Tinh chuyén vi hé dao déng
moét bac tw do khéng xét t&i anh
hwéng cua lwe can

D6i véi mét hé két cdu dao dong
mot bac tw do, khi khédng xét dén sw
anh huwdng cua lwc can sé cé phuwong
trinh vi phén dao déng nhw sau [2]:

My +Ky =P,
Trong do P: la lwc tac ddng cwdng
burc [én hé dao déng.
Gia tri tAn sé dao dong riéng dwoc

tinh bang: © = L !
VM~ | M3,

TAP CHi KHOA HOC & CONG NGHE - TRUGNG BAI HOC XAY DUNG MIEN TAY

Journal of Science Technology & Engineering  Mien Tay Construction University

Gia tri chu ky dwoc tinh bang:
’I‘:2_7t
®

21. Phwong phap tinh hé dao
dong mét bac tw do chiu tac déng
cwdng birc

Thwc hién cac bwdc tinh nhw sau:

- Budc 1: Xac dinh chuyén vi dac
trwng cla hé dwa vao dac trwung va
tinh chat cAu tao cha hé da cho.

- Bwéc 2: bat tai trong don vi gia
tao theo phuwong cua chuyén vi dac
treng da xac dinh duwgc & buéc 1.

- Bwéc 3: Vé biéu dd ndi luc
momen ubén cho hé (ng véi thanh
phan lyc gid tao (bé qua anh hwéng
cla lwc doc va luc cat).

- Budc 4: Xac dinh hé sé6 do mém
(chuyén vi don vij) cta hé.

- Bwédc 5: Xac dinh cac dac trung
dao dong clia hé, quan trong nhat 1a
gia tri tan s6 dao dodng riéng o.

- Buwdc 6: Tinh gia tri tai trong
twong dwong Piw (quy ddi tinh tir bai
toan tinh vé bai toan déng (rng v&i gia
tri I&n nhét trong khoang thoi gian xét
tinh)

- Bwéc 7: Tinh cac tac dong I1én hé
theo cbng thirc:

Sténg = Stinh +

Sdc}ng

Trong do:

Stnh: 1@ tac dong tinh cua hé do
trong lwgng gay ra

Sadeng: 1a tac déng dong cua hé do
e tac ddng gay ra
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2.2. Chuyén vij hé dao déng mét
bac tw do chiu tac dong cwdng birc:

Xét 2 trwdng hop sau:
Truwdng hop 1:

P(1)

Ta xét chuyén vi tai vi tri dat khoi
lwong tap trung M tai B gitra dam AC.
Trong trwdng hop nay ta cé chuyén vj
cta diém B sé& bao gébm chuyén vi do
tac ddng déng la lywc tac dong P(t) gay
ra theo phwong dirng va chuyén vi do
tac dong tinh la trong lwong Q cua
khéi lwong M gay ra ciing theo
phuwong ding, lGc nay can xét tinh
dén sy twong hé cha hai tac déng
nay:

P(t)

=

v
i L

Chuyén vi do tic dong dong géy ra

A B
AT T &

A
7 7

Chuyén vi do tic déng tinh géy ra

B

%  Truwdng hop 2:

VN

C
A
PO g
—M;—IG.EI 3
S

&Qv

Ta xét chuyén vij tai vi tri dat khoi
lwgng tap trung M tai B gira cdt AC.
Trong trwdng hop nay ta cé chuyén vi
cta diém B sé& chi co chuyén vi do tac
ddng déng la lyc tac dong P(t) gay ra
theo phwong ngang, con chuyén vi do
tac dong tinh la trong Ilwvong Q cla
khéi lwong M theo phwong ding bang
khéng do trung truc thanh (bd qua
chuyén vi doc truc thanh):
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Chuyén vi do téc dong ddéng gay ra
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Chuyén v do téc déng finh géy ra

2.3. Vi du: Cho hé két cau co khbi
lwong tap trung M co trong Irong la Q
(b6 qua trong lwgng ban than). Chiju
tac dong cua Ilwc tac doéng P(t) =
Pmsinat. Biét I= 2,0 m; Q = 20 kN; g
9,81 m/s% Pm = 10 kN, ©=20s" .
Thanh lam bang thép hinh chir | s6
hiéu N°30 ¢c6 E=2x10"kN/cm’; 1
= 7080 cm*
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a) Tinh chuyén vj I6n nhét cho so
dé hé dam chju lwc & trwong hop 1
muc 2.2

Giai:

-n = 1 (Chuyén vi d&c trung theo
phuwong ding)

- V& biéu dé noi lwc momen udn

P=1

-Tinh hé sb d6 mém (chuyén vi
don vi) cua hé:

_MxM,

3
5 = ><llllll

—X—X—X—X==——
El El 4 4 2 3 A48El

- Xac dinh cac dac treng dao déng
cta hé

4
o :\/981x48x2x103><7080:204’14&1
Qx3, 20%200
I SR
o 20414

- Tinh gia tri tai trong twong dwong:
1 1

K= 2 7 b 1
ToEs
o 204,14

P, =K, xP. =1,01x10=10,1 kN
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- Tinh chuyén vi I&n nhat cho hé: chuyén vi I&n nhét ctia hé cé dwoc khi
chuyén vi ddng yb cé chiéu hwdng xudng, khi d6 ta co:

200°
48x2x10* x 7080

Yix = Yp T Y1 =Px8;; +Qx3;, = (10,1+20) =0,035 cm

- Chuyén vj I6n nhét ctia hé c6 phwong dirng, huwéng tir trén xudng.

b) Tinh chuyén vj Ién nhét cho so db hé cét chiu & trurong hop 2 muc 2.2

-n = 1 (Chuyén vi dic trung theo -Tinh hé s6 d6 mém (chuyén vj
phuwong dirng) don vi) cla hé:
- V& biéu db néi lwc momen udn M xM 17111 P
O =— L =2X—X—X—X—X==—
El El 4 4 2 3 48EI
B
- Xac dinh cac dac trwng dao
dong cua hé
4
P o g :\/981><48><2><103><7080:204,1“_1
—le-] L/4 QX6” 20x200
T2 2 g1
o 204,14
Al

- Tinh gia tri tai trong twong
& duong:

1 1

@ Kdzl_(a’j :1_[ . jz =1,01

0} 204,14

P, =K, xP =101x10=10,1 kN

- Tinh chuyén vi I&n nhét cho hé: chuyén vi I&n nhét ctia hé chi phu thudc
vao chuyén vij déng ctia hé, cé phwong ngang va dwoc tinh nhw sau:

200°

A=A, =P x5, =10,
b= Ou *48x2x10" x 7080

max

=0,012 cm
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3. Két luan

Trong phan tich déng cho hé két cAdu dao ddng mét bac tw do, can phai phan
tich cac thanh phan tac déong Ién hé.

Do trong lwvgng la dai lwong lwc chiu anh hudng béi trong Iwc nén co
phwong va chiéu tac dong cb dinh theo phwong ding, chiéu hwéng tir trén
xubng.

Khi tinh chuyén vi cho hé dao déng can xét riéng & cla tirng loai tac dong,
tlr A6 xét tinh dén sy twong hd cla céac tac déng trong hé.
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