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PHAN TICH DAO PONG

Phdn tich Dao déng Thap Khoan Khéng Gian bang Phwong phéap Phan tir Hiru han

THAP KHOAN KHONG GIAN
BANG PHUONG PHAP PHAN TU HUU HAN

Nguyén Hoai Son

TOM TAT

Bai bao nay dé cap dén viéc xay dung mé hinh tinh toan va viéc phén tich dao déng
thap khoan khéng gian bang phwong phap phan ti hivu han.

I. GIOI THIEU

Viéc nghién ctru tinh toan hiéu mg dao
dong 1én két cau thap khoan khong gian
quan trong nham dua ra cac giai phap phan
tich su 6n dinh va cong hudng cia két cdu
khi chiu tac dong ngau nhién [1], [2], [3].
Vén dé nay thé hién mot mé hinh toan phtrc
tap va phi tuyén. Hién nay, nhiéu nghién
ctru kha triét dé va toan dién vé két ciu nay
bang nhiéu phuong phap khac nhau [4],
[5]. Trong d6 phén tich phan tir hitu han
cho bai toan dao dong 1a mot vu diém.

II. MO HINH TINH TOAN

Hinh 1: mé hinh thap khoan khong gian

Dbi véi phan tir khung khong gian, hé
toa do dia phuong c6 12 bac tu do nhu trinh

bay & hinh 3-2. Chiéu dwong quy uéc cta
cac chuyén vi tinh tién va céc lya chon tai
nut 1a gibéng nhau, cic moment tap trung va
cac chuyén vi xoay tai nut 1a giéng nhau
nhu chiéu quy wéc trén hinh 2.

Hinh 2

Céc bac tu do trong hé dia phuong dugc
ky hi¢u nhu sau:

d,d

1?72

d,d

47 5’
d,, d,, d: chuyén vi tai nat 2.
d,d,.d.:

Céc ky hi€u thudc tinh vat liéu va dac
trung mat cat ngang;:

d;: chuyén vi tai nut 1.
d,: goc xoay tai nut 1.
gbc xoay tai nut 2.

102 711°

E: modun dan hoi Young.

G: modun dun dan hdi truot truot.
A: dién tich mat cit ngang.

J: hang s6 chdng xoan.

Ip: moment quan tinh doc cuc.

Is =1 : moment quan tinh tiét dién
ngang doi voi truc s (truc yéu).

Iy =1__:moment quan tinh tiét dié
ngang do1 voi truc s ( truc yéu).

L: chiéu dai phan tir.
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Béng phan tich phﬁn tor hitu han ta xac dinh ma trdn d¢ cung k cho phﬁn tor khung

khong gian [2]:
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Ma tran khoi lugng phan tir khung khong gian: (xem 4)

Sau khi thuc hién 1ip ghép phuong trinh toan cuc, hé phuong trinh dao dong cho thap

khong gian c6 dang:
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Két qua tinh tinh, tan s dao dong riéng,
mo phdng va tinh dong luc hoc. Bai bao

v
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nay, chon thap 10 tﬁng, cao 25m, tiét dién
tron, chiéu rong day 6x6m, chi¢u rong dinh
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1.2x1.2m.Chiu tac dung luyc vira phan bd
VU tap trung.

Buoc I:tir giao dién chinh ta chon “Nhap
dr liéu” dé nhap cac thong so6 ban dau cho
thap.Nhap xong click “Chap nhan”
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Hinh 3
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Buoc 2: tir giao dién chinh chon: “ Tinh
tinh hoc”, sau d6 chon “Nhap tai tinh”.

Nhap xong click “Chap nhan”
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Buwoc 3: tur giao dién chinh chon: “Tinh
tinh hoc” sau d6 chon “Phan tich”.

Ta c6 thé xem két qua cua ting nit khi
chon nut hay cta ca thap khi chon céc bieu
d6 : luc cat, luc doc, moment.
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Buéc 4: tu giao dién chinh chon: “Tinh
dong hoc” sau d6 chon “Phan tich”.
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Ta c6 thé xem tan s6 dao dong riéng cua
mode nao ta chon.

Buwoc 5: tur giao dién chinh chon: “Tinh
dong luc hoc” sau d6 chon “Nhép tai kich
dong . Nhép xong click “Chap nhan”

NHAP TAI KICH PONG CHOKET CAU
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Hinh 7

Buéc 6: tir giao dién chinh chon: “ Tinh
dong luc hoc” sau d6 chon “Phéan tich”
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V& dép ung chuyén vi va van tdc voi
thoi gian twong g va tai nat tuong ung.

V. KET LUAN

Cac két qua nhan dugc vé chuyén vi
cling nhu tan s6 dao dong riéng dugc so
sanh v&i phan mém SAP dang tin ciy véi
sai s0 4%.

Viéce xdy dung mé hinh toan va té chirc
cau tric dir liéu hop 1y, chuong trinh tinh
toan gon tao tien dé cho viéc phat sinh
tu dong ludi voi cac phén tir bac cao cac
thanh.
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Trong phéan tich trang thai téi han cho
thdy khi dong hoat dong voi cong suét
khoang 1000 — 1500 (W), sO vong quay dat
3000 Vong/ phut két ciu 6n dinh. Néu tang
cong suat 1én 1.5 lan chuyén vi 16n nhat
cta thap khoang 1 — 1.5 (cm) hé méit 6n
dinh cuc bo.

Trong phan tich dap tng chuyén vi va
van toc dudi tac dung tai dong bang hai
so dd sai phan trung tim va Newmark cho
két qua twong tw. Van dé nay dam béao cho
su m& rong véi cac truong hop tai ngau
nhién.
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