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TOM TAT : Vigc tim kiém cdc bién phdp dé bdo vé cdc céng trinh khdi cdc dnh hudng
qud mitc ciia cdc tdi trong bén ngodi ( nhu dfng ddt, gié bdo ) luén ludn la mét thdch thicc
ddi vdi cdc ky su thiét ké. M§t hudng gidi quyét duge quan tdm nhiéu trén thé gidi la thiét
k& cdc két cdu cd ddc tinh thich nghi vdi tdi trong bén ngdai. Viéc thay ddi cde ddc trung
déng hoc nhu khéi higng, dé gidm chdn, dé citng cé thé thuc hién mét cdch thu dong hodc
chii djng. _ '

Trong bai ndy ciing trinh bay mét minh hoa vé khd ndng thay déi ddp ing ciia hé tgi mot
mode dao dong riéng bdng thiét bj gidm chdn diéu hudng khé'i lugng bj dong.

Cho tdi ngay nay, cdc két cdu ciling vdn dugc thi€t k€ theo phuong phép truyén
thdng. Theo d6, cdc k&t cdu chiu lvc mdt cich thu dong, khong cé khd ning thay déi
cédc dic tinh co hoc ctia minh trong qué trinh chiu lyc dé thich nghi véi tinh chat dong
luc cla tdi trong tdc dong khdng ngirng 1€n cdng trinh.

Tuy nhién, gn ddy da xuit hién nhitng nhu ciu xem xét lai quan niém vé sy lam
viéc clia k&t ciu, vé kha ning clia két cdu thich nghi vdi tdc dong clia tdi trong bén
ngoai. B6 1a :

1- Xu hudng thi€t k€ cong trinh ngay cang cao, cang dai, dd mém cong trinh ngay
cang 16n. Pién niy s& kéo theo nhitng dao dong cé thé vugt qia gidi han quy dinh, 1am
xiu di tinh tién nghi ctia cdng trinh va thim chi con nguy hai dén tinh an toan cla k&t
ciu.

2- Céc yéu cdu v& mifc d6 an toan ngldy cing ting, cdc chi tiéu k§ thuit ngdy
cang chit ché : diéu d6 13 do cdc k&t cAu ngay cang trd nén phiic tap hon, diu tu t6n
kém hon, ddp ng nhiéu chifc ning hon. Nhitng két cdu duge thiét k€& theo cdc tiéu
chufn cho phép hién hanh, xuit hién bi€n dang qui mic hodc thdm chi c6 thé bi hu hai
cuc b khi chiu cdc tai trong dit biét nhu dong dat, ngdy nay trong nhiéu trudng hgp
khé c6 thé dugc chdp nhan. Mt s6 thi du : cdc két cdu dan khoan, nhd méy niing lugng
nguyén tl, tram rada, tram thién viin kinh quang hoc ¢ 16n, thép truyén hinh ..

3- Yéu cdu vé kinh & : day ludn ludn 12 mdt doi héi, mdt ddng luc thic diy su
phét trién clia k§ thuat. Nhitng ¥ tudng vé nhitng tda nha choc trdi, ¢ khodng vai trim
ting c6 1& ciing khong con xa la vdi chiing ta trong mot tudng lai gin. N&u nhu ching
dudc thi€t k€ theo'nhitng quan niém truyén thong, thi rd ring c6 mdt sy ling phi khéd
16n, Vi cdc két cdu s& phdi thi€t k& d€ chiu dung dudc nhitng trin dong dat véi cdp 16n
nhd't c6 thé cé trong sudt thdi gian khai thic cong trinh. Th€ ma nhiing trdn dong dit do
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lai c6 xdc sudt x4y ra rat thap, c6 thé tdi hang vai chuc nim hay c trim nim mdi x4y
ra mot 1an.

Mot gidi phdp rit c6 § nghia d8i mdi dé c6 thé gidi quyét cdc van dé trén, d6 12
gidi phdp tao cho két cau c¢6 kha ning thich nghi, ddp 1ing lai cdc tai trong bén nngoai
mdt cdch chi dong.

Tiy thudc vao cdch thite thuc hién gidi phdp, ching ta c6 thé phén ra céc loai :
diéu khién k&t cdu bi dong, diéu khién k&t cau chi dong. didu khién k&t cau bi dong 1a
hinh thic diéu khién dao dong k&t cdu nhdf vao chinh ning Iugng dao dong cia két cau,
khong cdn nhd mot ngudn ning ludng bén ngodi ndo. Piéu khién két cdu chi dong
thuc hién duge nhd vio mdt ngudn niing lugng bén ngoai dude cung cdp cho cd hé mot
céch thich hgp. Piéu khién chii dong thi c6 hiéu qué cao hdn, song ciing tdn kém hon.

Viéc diéu khién dao ddng ctia cong trinh c6 thé dua vao viéc thay ddi céc thong
s6 ddng hoc ciia cong trinh, bao gdm khdi lugng, d6 gidm chan, d6 cing cia cdng trinh,
c4ch ly ngudn dao d6ng hoic dit thém vao hé nhitng lyc thich hgp. Trong linh vuc céc
thi€t bi diéu khién bi dong, chiing bao gdm céc hé théng cdch ly méng chéng lai dong
d4t, bd gidm chin diéu hudng khéi lugng hodc gidm chin biing chat 16ng chdng lai gid,
hodc cdc hinh thifc tiéu tdn ning lugng dao dong khic clia cong trinh nhu cdc bd gidm
chan ma sat ... trong linh vuc diéu khién chi dong, d6 12 nhitng bo gidm chdn khdi
lugng chii déng, nhitng bd diéu khién khéi lugng chit déng, nhitng hé thdng cdp dudc
thay d6i sic cing mdt cdch chii dong, kich thiy luc xung ...

P& minh hoa khi ning cdi thién ddp ng clia k&t cdu nhd diéu khién dao dong
k&t cfu, chiing ta xem xét m6 hinh mot bbac ty do sau ( md hinh héa cdng trinh & tai
mdt mode dao dong riéng xdc dinh ).
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St dung phép bi&n ddi Laplace, chiing ta c6 :
1
Xa(s) = ;Xa (s)
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Bay gidJ, d€ cai thién dic tinh dong hoc cia hé, ching ta gdn thém thi€t bi TMD
(c6 sd dd 13 mdt hé cé mdt bac tu do). Sd db chia hé lidc ndy nhu hinh vé :
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Pay 1a hé thong 2 ddu vao, 2 diu ra. diu vao 12 F|,F, ddu ra 13 Y;,Y,. Chiing ta
vi€t dugc 2 phuong trinh chuyén dong :
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Chiing ta dat :

X =Y,x,=h,x=Yx, =1

Ta viét hé thdng phuong trinh trang théi cla hé :
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Stt dung phép bién ddi Laplace, chiing ta ¢6 :
1
X\ (s)= ;Xs(S)
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X, (s) = {; X4(5)

K
Xs(s)=1[——'X,(s)+5X2(s)-ﬂxs(s)+ﬂxd(s)+iﬂ<s)] @
s| m, m, m, m, m,

X, (5)= {[ﬁX.(s)—MXQ(mQXB(s)— GitG, X4(s)+;11—F,(s)]

1, m, m, m, 2

Tir hé phudng trinh (4) va (7), sit dung phim mém MatLab 5.3 cia Math Works
Inc., chiing ta c6 thé xay dung sd db cdu triic clia hé ban ddu trén hinh 1, sd dd cdu tric
ctia hé c6 gdn TMD trén hinh 2. Khi cho ¢4 2 hé chiu tdi trong hinh sin f; = sint, (f; = 0)
ta nhin dugc ddp tdng Y, (chuyén vi) ca khdi lugng my, cling nhu Y ctia khéi Iugng
m;. Chiing ta c6 mdt s6 nhin xét:

- O hé ban diu, khi chua gdn thi€t bi gidm chdn dong hoc TMD, bién 4 dao
dong c6 gid tri ting ddn, thdi gian dat gi4 tri 8 dinh tuong déi 1au (khodng haon 250 sec),
gid tri 16n nha't nim khodng 0.46 (gi4 tri tuyét d&i). Sau khi gn thi€t bi TMD, gia tri 6n
dinh tudng ddi nhanh hon (khodng 100 sec), va gi4 tri 16n nh4t di giam khd nhiéu (chi
con xAp xi 0.1 vé gi4 tri tuyét d6i). Nhu vdy bién d6 dao ddng di dugc gidm xudng
khodng 4.6 1an.

- Dao d6ng ctia TMD va ciia hé ban ddu khong ddng pha. Bién d§ dao dong cilia
khdi Iigng m; 16n hon nhiéu so vdi bién d6 dao dong cla khdi lugng m, (khodng hon 8
Jin vé gid tri tuyét d6i). Pidu nay 12 cAn thi€t d€ tiéu hao dudc ning lugng dao dong
ctia hé trong C,.

Tém lai, ddy 12 mét linh vuc cdn tudng d6i mdi va dang phét trién manh mé trén
th& gidi, va dit cho mdi ¢6 nhitng thanh cong bude diu dp dung trong thyc t€, ciing nhu
s& Iudgng cong trinh nghién citu di trién khai v& miit 1y thuy&t cling nhu trong phong thi
nghiém cdn han ché, song rd rang ddy 12 mét linh vuc con tiém ting nhiéu kha niing vé
mit 1y thuyé&t ciing nhu Wng dung cho nganh k&t cdu cong trinh.

A NEW GENERATION OF STRUCTURES : GENERATION OF AUTOMATIC
ADJUSTAD STRUCTURES
Ngo Vi Long

ABSTRACT : Finding new and better means of protecting structures from the damaging
effects of environmental forces such as earthquake, hurricane ..Is a constant challenge for
structural engiﬁeers.

One attracting solution ia to make structures adjust themselves to external forces. The
change of dynamic properties of the system such as the mass, the damping or the stiffness is
realized passively or actively.

In this paper, a demo exemple about the change of system responses in a certain natural
[frequenly using a passive tuned-mass damper (PTMD) is illutrated.
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Hinh 2. Sd d8 cfu triic cia hé théng ¢6 gdn TMD ( 2 DOF).
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