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PHAN TiCH DAO PONG THAP KHOAN KHONG GIAN
BANG PHUONG PHAP PHAN TU HUU HAN

NdimyHoai Son, Nguyén Duy Hung, Tran Thi tra Mi
Pai hoc Se pham Ky thugt TP. H5 Chi Minh

TOM TAT ,

Phrong phap gii tich kh6dapang cho véc phan tich dadong aia nt ket
ciu trong thrc . Do d6, phrong phap & [a mit cdng @ manh g dé hd trg cho
qua trinh tinh toan nay, vawdng phap phn tr han 1a ndt trong nhiing phrong
phap & dap tng duoc yéu éu nay. Trong i dung dia bai bao nayté cip dén
viéc xay drng mo hinh tinh toan vaada phan tich dadong thap khoan khoéng
gian king phrong phap phn tr hiru han.
Tur khda: Bn $ ty nhién, Plrong phap phn tr hitu han, Ly thuyét khung dm,
Phan tichdong hoc.
ABSTRACT

Analytic solutions are not meet for most practicakes. Thus, numerical
method is an efficient tool which support stronfdy these cases and the Finite
Element Method (FEM) is one of the method which intleis requirement. In this
paper, we present the way of building modeling eadulation the dynamic of a
3D Frame by Finite Element Method.
Key words: Finite Element Method, Frame Theory.
1. Giéi thiéu

Viéc nghién é¢u tinh toan Hiu tng daodong lén Kt cdu thap khoan khéng
gian quan ®ng nhim dua ra cac gii phap phan tichusén dinh va cong hrong
cia Kt ciu khi chu tacdong ndiu nhién [1], [2], [3]. \dn dé nay thé hién mot mo
hinh toan phic tap va phi tuyén. Hién nay, nhéu nghién ¢u kha trét dé va toan
dién vé két ciu nay bing nhBu phrong phap khac nhau [4], [5]. Tront phan
tich pHin tir hiru han cho bai toan daddng 1a ot vu diém.

2. MO hinh tinh toan
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) . Hinh 3.1 méinhthap khoan khéng gian.
Doi vai phan tr khung khéng gian,étoa do dia phrong c6 12 Bc tw do nhr trinh

bayo hinh 3-2. CHiu duong quyudc cia cac chudn Vi tinh tén va cacika chon tai nit
la gibng nhau, cac momenipt trung va cac chiéy vi xoay ti nit 1a gbng nhau nh

chiéu quyudc trén hinh ¢.

Hinh 3-5. Céac béc tu do clia phén tir dam khéng gian

Cac Hic tu do trong & dia phrong dugc ky hiéu nhr sau:

th,d,d3 chugn vi tai nat 1.
dy, G5, d6 goc xoayat nut 1.
d;,ds, d9 chugn vi tai nat 2.
tho, Ch1, Cha: goc xoay i nit 2.

Céc ky héu thuwpc tinh \at liéu vadac trung mit cit ngang:

E : modundan i Young.

G : modurdun dan i truot truot.
A : dién tich mit cit ngang.

J : fing $ chdng xain.

lo : moment quan tinthoc arc.

ls=lmin  : Moment quan tinh&i dién ngangidi véi truc s (tuc yéu).
ly =lmax : Moment quan tinheti di¢ ngangdoi voi truc s ( tuc yeu).
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L : chiéu dai pfan ti. ‘
Bang phantich phan tir hiru han taxac dinh ma tén d6 cang k cho phan tr khung
khbng gian [2]:
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Vecto tai cho pHin ti:
L qL > ql® L qL > ql®
{rq}T:OOLq_o_q_GS;OGLq_Oq__OS; 3)
2 2 12 12 2 2 12 12
ma tén khdi lugng pHin tir khung khéng gian:
m] = [l NIN av= A N[N o=
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o B 0 0 o Hp o 2 0 0 0o e
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0 0 13 2 0 L 5 0 0 0 1 2 0 1 5 0
420 140 210 105
) 12 0 0 0 -Lpp oo -Hp 0 0 0 N
420 140 210 105 |

Sau khi thre hién lap ghép plrong trinh toan ec, K pheong trinh daodong cho
thap khdng gian codhg:

[v Na}+ [k Ha}={r} 5)

3.Ungdung
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Két qua tinh tnh, in $ daodong riéng, mé pbng va tinhdong luc hoc. Bai bao
nay, chon thap 104ng, cao 25m, &t dién tron, chéu rong day 6x6m, chiu rong dinh
1.2x1.2m.Clu tac ding luc vira phan B vir tap trung.

> Budc 1: tir giao dén chinh ta cbn “Nhap di liéu” dé nhap cac théng&bandau
cho thap.NBp xong~> “Chip nhn”

) main02 EoX
Théng 56 kétcdu
$6 ting: 10
Chicu cao thap: F ()

Chiéu tong day thap & (m)
Chieu réng dinh tha p: 12 (m)

Théng sé vit liéu

Khdi lvdng riéng: 1800 (kg/m 3
Modun torge (G- 2100000 (N/m %)

Modun dan héi Young (E): 2100000 (N/m?)

L i r R R’
o g “ L

~

R=[ o9 (m)
Chip nhin
Thodt

» Budc 2: tir giao dén chinh clon: “ Tinh Enh hpc” - “Nhép tai tinh”.
Nhap xong-> “Chap nhan”

) /main03

NHAP TAI TRONG TiNH CHOKET CAU

Canh 1 Canh 2 Canh 3 Canh 4
Tang Gia tr (N) Ting Gid ta (N) Ting Gid td (N) Tiang Gid ta (N)
Téitrong tinhtheo phiting X | [ D [ o [ 1 [ [ [ 1 [ o [0
Tditrongtinhtheo phadng ¥ | [ 0 [0 [0 |0 [ [ 1 [T [ o
Tdi trong tinh theo phing Z | [ © [ 1 [0 [ @ [0 [ ¢ [0 [ s

Tdi phén b& theo phuting X [C o [ 8 O ol == B Nel o
Tdi phén bd theo phutng ¥ e | | v | v

T&i phén bé theo phiting Z [ 10 [ 5000 [ o [ [ o [0 | o [

Chép nhin
Thodt
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» Budéc 3: tir giao dén chinh chn: “ Tinh inh lpc” = “Phéan tich”.

-J /main01
NHAPDULIEL TINH TINHHOC  TINHDOMG HOC  TINH DONGLUC HOT  THOAT

—1  BONGHOC | BONGLUCHOC

Mat| 13 LET QU ;‘| CHUYEN VILON NHAT | Chuyén v 3-D - Mode 1 Thai gian khdo sit(s) 2
N D R,00 Q00 M 0lm) MO0m)  MNm) |Tdnssdacdong déng(Hs) 0 Niitvé ddpng [ 10
6834.81 237857 7.05808 0.0870108 -904133 140221 Hé 56 pheng dai 10

o
Chuy€nvi 164222 169171 122985 -0.3997% (046869 0.00756991 EETOUA | i, | T T"l

~ Taco tit xem Kt qui cia ting ndt khi cln nat hay da ci thap khi cln céac
biéu do : luc cit, luc doc, moment.
» Budéc 4: tir giao dén chinh chn: “ Tinhdong hpc” = “Phéan tich”.

-} main01
MHAP DU LIEU  TINH TINHHOC  TINH DONG HOC  TINH DONG LUC HOC  THOAT

DD

TINH HC —  BONGHOC |—— BONGLUCHOC
Nar| 13 kErou ;l CHUYEN VILON NHAT | Chuyénvi 3-D i Mode] 2 Thoi gian khdo sét(s) | 2

N,00) Q,00 Q.00 M Mm) MMm) M, 0m) Tén s& dao ddng réng (Hzy 105711 Nitve diping [ 10
£334.81 237857 705808 QOETON0S 904139 140221 He 58 phéng dai[ 70

Chuyé?n wi o 1B4222 169171 122365 0339737 0046863 000756381

MO PHONG I VEBAP UNG PHONG TO |
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Ta c6 tie xem &in $ daodong riéng éa mode nao ta oh.
» Budc 5: tr giao dén chinh chn: “ Tinhdong lec hoc” = “Nhép tai kich dong” .

Nhap xong—> “Chap nhin”

-} Imain04

NHAP TAIKICH DPONG CHOKET CAU

1(t) = Fysin(w.t+phi)

Canh 2

Canh 1
Tang FU(N) witad/s) phi(cad)

Ti kich déng theo phng X [ 1 [ 10 2 [z [os
Tlikchdéngtheophingy [0 [T [0 [0 [ o
TZi kich ddng theo phitdng Z 0 i] i} ]

T:“fug FD(N) w(rad/s) phi(rad)

(ol o o @ o T

[ o [[-o @ o (NI o @8 o |

o = [z [
Canh 4

Canh 3
Ting FU(NJ w(rad/s) phifad)

Tdi kich déng theo phisgng X [0 [ © 0 0 1
TZi kich déng theo phiting ¥ [ 1 [ 10 £ 2 044
TZi kich déng theo phudng Z 0 0 0 ]

T:"iug FU(N] a{rad/s) phi(tad)
e = 5 [
[efo o [o [
[0 o [ [

|ERremhan
Thodt

» Budc 6: tir giao dén chinh clon: “ Tinhdong ec hoc” > “Phén tich”

-J ‘main01
WHAP DU LIEU  TINH TINHHOC - TINH DONG HOC  TINH DONG LUC HOC - THOAT

DAP UNG CHUYEN VI

008

0.0

004

PONGHOC |

=
—  PONG LUCHQC

TINH HOC |
MNat| 13 [;ETQ[‘Al CHUYEN VILGN Nu.rrl Chyén vi 3-D it

£834.81 237857 7.05808 -0.0870108 -904133 140221

Mode 2
N0 Qy[Nj Q,an Mxm,m) Mymmj M, [M.m) Tn 58 dao déng rigng (Hz) 105711

Hé & phéngdal[ 10

Khmren
Chuyénvi 164222 169171 122965 0399737 0.046869 0.00756991 KETQUA | MO PHONG ]

Thei gian khdo sdtis) 2
MitvE dépinz [ w0

VEBAPUNG | PHONG TOl

V& dapung chugn vi va \an t6c v6i thoi gian trong tng va &i nGt trong ang.
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5. Két luan

- Céac Kt qua nhin duoc vé chuyén vi ciing nhr tin $ daodong riéngduoc so
sanh wi phan mém SAPdang tin @y véi sai $ 4%.

- Viéc xay drng méhinh toan va 6 chirc cu trac dr liéu hop ly, chrong trinh tinh
todn @n tao tién dé cho véc phat sinhit dong eéi véi cac phan tir bac caocac
thanh.

- Trong phantich trang thai t6i han cho thy khi dong hoat dong Wi céng sit
khoang 1000 — 1500 (W),dsvong quaydat 3000vong/ phit két ciu 6n dinh. Néu
ting cdng st 1én 1.5 in chuyén vi [6n nhit caa thap khoang 1 — 1.5 (cm)étméat
6n dinh cuc bo.

- Trong phan ticldapng chuyn vi va \an toc dudi tac ding ti dong bing hai &
d6 sai phan trung tam va Newmark chib ua trong tr. Van dé naydam bao cho

S Mo rong Wi cac trong hyp tai ngau nhién.

TAI LI EU THAM KH AO

1. NGUYEN QUOC BAO, TRAN NHAT DUNG — Phrong phap phn tir hitu
han ly thuyét va lp trinh — Nha xét ban khoa loc va k§ thuat Ha Noi.

2. NGUYEN HOAI SON, LE THANH PHONG, MAIDBUC DAI — Ung ding
phuong phap phn tr hiru han trong tinh toan & ciu— Nha xidt ban PH Qudc
Gia TP.HCM.
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