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ANH HUONG CUA LIC CAN DEN DAO DONG CUA KET CAU
THEP CAN TRUC THAP KHI NANG HANG TU MAT NEN

EFFECTS OF RESISTANCE ON THE STEEL STRUCTURE OF TOWER CRANES
WHEN LIFTING GOODS FROM THE FLOOR

ThS. Nguyén Thi Xuin Huong, ThS. Vii Van Tap
Vién Co khi, Truong Dai hoc Hang hai Viét Nam

TOM TAT

Cdn truc thdp la mot loai mdy ndng chuyén dugc sii dung rdt phd bién trong cdc linh viic xdy
dung va dong tau. Khi lam hang, két cdu thép ctia can truc thap luén cé cic dao dong khong mong
mudn. VGi xu hudng thiét ké gidm khoi lugng, cdc dao dong dé bi cham tat lam gidm do bén méi ciia
két cau, lam cdn tré cdc hoat dong khai thdc ctia cdn truc nhu dnh hudng dén quda trinh lam viéc theo
quy chudn ciia can truc, dnh hudng dén cdc hoat dong nang chuyén chinh xdc trong cong viéc lap rdp,
dnh hudéng dén cabin ldi, dén siic khée ngudi diéu khién. Bai bdo nay trinh bay nhiing nghién ciiu vé
dao dong tu do c6 cdn ciia két cdu thép cdn truc thap khi nhdc hang khoi mdt nén.

Tu khoa: Can truc thap; Dao dong.
ABSTRACT

Tower crane is a type of material handling machinery used very commonly in the fields of
construction and shipbuilding. When loading goods, the steel structure of the tower crane always has
unwanted vibrations. With the design trend of reducing weight, those oscillations are slow to turn off,
descrease the fatigue strength of the structure, hindering the crane's exploitation activities such as
affecting the standard working process of the crane, affecting the correct lifting operations in assembly
work, affecting the driver's cabin, and the operator's health. This paper presents studies on hindered free
oscillations of tower crane steel structures when lifting goods from the floor.

Keywords: Tower crane; Oscillation.

1. DAT VAN PE c6 dang:
DéE thiét lap phuong trinh chuyén don g 8L, 4L | 8% _ .
ip phuong yén dong =GO et 5 = F(®) (-123..)

mo ta hé khao sat, doi véi hé roi rac nhu trong
hinh 1, thuan tién nhat la dung phuong trinh
Lagrange loai 2, [1], [2]. Trong d6: L=T-II ; T- Ham ddng ning
cta hé; IT- Ham thé nang ctia h¢, ®- Ham hao

Phuong trinh Lagrange loai 2 dugc viét tan ctia hé, F(t)- Luc suy rdng.
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Su tat dao dong dan hdi cta két cau xay
ra theo quy luat ham s6 mi. Co nidng ctia hé bi
hao tan do ma sat, mdt phan co ning chuyén
sang nhiét nang, chuyén dong cta hé khi do bi
tat dan. Ham hao tan ctia hé ty 1é v6i van toc
cua cac chat diém thuoc hé, [3].

2. XAC PINH HE $O p PE HE THUC HIEN
DAO PONG TAT DAN [4], [5].

Xét hé nhu hinh 1, ham hao tan c6 dang:
P = %b.c}rz v6i b 1a hé s6 can b > 0 va luc can
suyrongséla: g, = ——=—b.g

Ap dung phuong trinh Lagrange 2:
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Ta dugc: my” + by'+ c.y=0 (1). bat:
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Phuong trinh (1) viét lai 1a: y'+2.e.y'+
p>.y=0 (2). bay la phuong trinh vi phan ctia dao
dong tu do khi ké dén luc can ty 1é véi van toc
cua cac chat diém thuoc hé.

Phuong trinh ddc trung:

r?+ 2.e.r +p? = 0 c6 nghiém:

%
r=—sgt.s"—p°

V6i luc can nho, € < p, hé sé thuc
hi¢n dao dong tat dan. Khi do, r, la
nhiing s6 phtc lién hgp. Nghiém tdng quat
cuia phuong trinh vi phan (1) c6 dang:
y=e " (Cicosw.t +C,5inw.t) (3).
Trong d6, @ = 4/p* —&*. Cac hing s6 C; C,
dugc xac dinh ti diéu kién dau: Khit=0—y=
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Hinh 1. So do thuic cdn truc thdp (H.a) va so do tinh
hé mot khoi lugng (H.b)
bat C,=Asinf;C,=Acosf _

A= [C +C,tgh = E—

I
Biéu thtic (3) c6 thé viét duéi dang:

y =A. e #fsin(w.t + f)(4). Troneg d6: w:
Tan s6 dao dong tu do c6 can: @ = /p* — &2,
A, B 1a nhiing hang s6 tich phan dugc xac dinh
tu diéu kién dau.

Nghiém (4) biéu dién dao dong tit dan
(Hinh 2). Thiia s6 e sé giam dan theo thoi gian
va nhiing d6 1éch lién ti€p ctia hé khai vi tri can
bang cling giam. D¢ léch A.e* giam theo quy
luat ham s6 mia va tiém cén tGi 0.
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Bién do dao dong ban dduy - dic
trung cho do cling dong ctia két cau thép trong
khodng thoi gian t dugc xac dinh: y =y, e .
Chu ky 1, ctia dao dong tat dan dugc xac dinh
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theo cong thic: Ty = .

y

S~ vt y(t+z)

0 /P(\/\\\/\\“/X
\J NN

s T | T

Hinh 2. Biéu d6 suy gidm dao dong
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7- Chu ky dao dong tu do khi khong c6 can.
Néu ¢ rt nho so v6i p thi 1= 1. Khi d6, coi luc
can nhd khong anh hudéng dén dao dong cua
két cau.

3. KET LUAN

Do léch 16n nhat caa hé khoi vi tri
can bdng tai thoi diém t nao do la: y(t)=
A.e® . Sau thdi gian T, tdc 1a thoi diém (t+
T,) do léch dy sé la: y(t+t)= Ae*™™ va

— &L
¥ — A.s - — &.T A 2 A
: —rer — € = Cong thtic trén cho

¥it+ty) A
thay, ty s gitta hai d¢ léch 16n nhat ké tiép vé
cung mot phia ctia hé khong déivavie®™ =1
nén do léch dé giam dan theo thai gian.

Trong thuc t& ta thuong xdc
dinh ty s6 hai bién do sau “n” chu ky:

As™EE _ e . .
7t =~z = e "7 Thoi gian tat
"M 1.

Fre+mTy)
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dao dong ctia két cau t tuong ing véi s6 chu ky
n (t=n. 7). Thoi gian tat dao dong ctia két cau
t c6 thé x4c dinh theo 2 diéu kién: Khi bién do
giam con 5% gia tri ban ddu tic—— = ﬂi thi
t=2ln20~32 Ymax 20

¥ ¥

Va khi bién d6 giam dén gia tri quy dinh
) \ 7 T4 7 2
trudc nao do: t = = [ Ymax
¥ Ymin
g . 1
Eo=lne =g ==In
Yit+1y) h

la d6 tat loga.

Véiy=In OB I

Yitemry) o ¥itenr)

Két qua tinh toan hé s6 p va cac tinh
toan khac & trén c6 thé ap dung cho hau hét cac
loai can truc trong viéc xét anh hudng ctia luc
dong khi nang hang t6i két cau thép.
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