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Tém tat: Bai bao trinh bay nghién cliu vé viéc thiét ké toi
uu hoéa cac thong s6 cda thiét bi giam chan thly luc (FVD)
nham nang cao kha nang khang chan cho nha cao tang. Noi
dung bao gom viéc thiét lap phuong trinh dong luc hoc cho
hé nhiéu bac tu do (MDOF) c6 gan thiét bi giam chan, ting
dung phuang phép phan ti hitu han (PTHH) va thuét toan
Newmark dé gidi bai toan dao dong. Nghién ctu tap trung
vao viéc t6i uu hoa hé s6 can C cla thiét bi bang thuat toan
Levenberg-Marquardt trén nén tang Matlab, véi muc tiéu
kiém soét chuyén vi dinh cong trinh trong gidi han cho phép
(1/500 chiéu cao nha). Két qua thir nghiém s6 trén cong trinh
10 tang va 15 tang cho thay viéc st dung va t6i uu hda giam
chén thay lyc gitp gidm dang k& chuyén vi, luc cit chan cot
va gia toc phan (ng cla két cau.

Tirkhéa: Giam chan thay luc, T6i uu hda, Khéng chéan cho nha
cao tang, Tai ddng dat, PTHH.

1.GIOI THIEV

Cung v6i qua trinh do thi hda, cac cong trinh
nha cao tang ngay cang dugc xay dung nhiéu tai
Viét Nam va trén thé giéi. Tuy nhién, do c6 chiéu
cao lén va d6 mém ngang dang ké, cac cong trinh
nay thuong nhay cam véi céc tai trong dong nhu
gi6 manh va dong dat. Dac biét, dong dat c6 thé
gay ra chuyén vi 16n, gia ting ndi luc trong két cdu
va lam suy giam kha nang lam viéc ctia cong trinh,
doi hdi cac giai phap thiét ké khang chan hiéu qua
nhdm ddm bao an toan va do bén lau dai ctia cdng
trinh [1,5,6].

Bén canh cac giai phap tang d6 cting hodc ting
kha néng chiu luc ctia két ciu, cac hé thong tiéu tan
nang lugng da dugc nghién ctiu va ting dung rong
rai nham gidm phan ting dong ctia cong trinh. Mot
s6 gidi phap phé bién bao gom giam chin ma sat,
giam chin kim loai déo, giam chén khoi lugng diéu
chinh (TMD), hé ¢6 1ap dia chin va gidm chan thay
luc (Fluid Viscous Damper — FVD) [2,7,8]. Trong
do, giam chan thuy luc dugc danh gia cao nho kha
ndng tiéu tan nang lugng 16n, cdu tao don gian va

Abstract:This paper presents a study on the optimal design of
fluid viscous damper (FVD) parameters to enhance the seismic
performance of high-rise buildings. The study involves the
formulation of the dynamic equations of motion for a multi-
degree-of-freedom (MDOF) system equipped with dampers,
as well as the application of the finite element method (FEM)
and the Newmark integration algorithm to solve the vibration
problem. The research focuses on optimizing the damping
coefficient C of the damper using the Levenberg-Marquardt
algorithm implemented in Matlab, with the objective of
controlling the roof displacement within the allowable limit of
1/500 of the building height. Numerical simulations conducted
on 10-story and 15-story buildings demonstrate that the use
and optimization of fluid viscous dampers significantly reduce
roof displacement, base shear force, and structural acceleration
responses under earthquake excitation.

Keywords: Fluid viscous damper (FVD), Optimization, Seismic
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6 thé ap dung cho ca cong trinh mdilan céng trinh
hién hiiu.

Hiéu qua cua thiét bi giam chan thay luc phu
thudc dang ké vao cac thong s6 thiét ké, dac biét
la hé s6 can nhét. Viée lua chon hé s6 can khong
hop Iy ¢6 thé lam giam hiéu qua khang chin hodc
lam ting chi phi d4u tu. Do do, bai todn t6i uu hoa
thong s6 gidm chdn nham dat hiéu qua kiém so4t
dao dong tét nhat la mot van d€ c6 y nghia thuc tién
quan trong [3,8,9].

Trong nghién ctiu nay, mé hinh dong luc hoc
ctia cong trinh nhiéu bac tu do co lap dat thiét bi
giam chén thiy luc dugc xay dung dya trén phuong
phéap phén tt hiiu han. Phuong trinh chuyén dong
cua hé dugc gidi bang phuong phap Newmark trong
mién thoi gian, dong thoi thudt toan Levenberg-
Marquardt dugc stt dung dé€ xac dinh hé s6 can t6i
uu cuia cac thiét bi giam chan. Hiéu qua ctia phuong
phap dugc danh gia thong qua hai bai toan cong
trinh bé tong c6t thép cao 10 tang va 15 tang chiu
tac dong ctia ban ghi gia toc nén tran dong dat El
Centro 1940. Két qua cho thay viéc t6i uu hoa hé s6
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can giup giam dang ké chuyén vi dinh, gia t6c phan
ting va luc cat chan ct, qua d6 nang cao kha nang
khang chén ctia cong trinh.

2.C0'SG LY THUYET VE GIAM CHAN THUY LUC VA TOI

UU HOA

2.1. Cau tao va nguyén ly hoat dong ctia giam chan

thay luc

Thiét bi giam chin thuy luc (Fluid Viscous
Damper - FVD) gobm mdt piston dét trong xi lanh
chtta day chat long nhét (thudng la dau Silicon c6
do nhét cao) thé hién trén hinh 1. Khi cong trinh
dao dong, piston chuyén dong cudng buic chit long
di qua cac 16 nho trén dau piston, tao ra luc can
nhét gitp tiéu tan nidng lugng cua dong dat thanh
nhiét nang tdéa ra mai trudng.

Piston Rod

Seal Retainer Rod Make-up

Accumulator

High-strength Piston Head Control Valve

Acetal Resin Seal with Orifices

Hinh 1. Cau tao thiét bi gidm chan thay luc

Gidm chén thty luc c6 nhiéu cach lap dit khac
nhau trong cong trinh méi cach c6 hé s6 anh hudng
f khac nhau, nhung c6 thé néu ra dién hinh mot s6
cach lap dat phd bién nhu hinh 2:

N
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Hinh 2. Cac cau hinh I3p dat gidm chan thay luc

2.2. Cac phuong trinh dao ddng cd sir dung thiét bi

giam chan thiy luc

a) Phuong trinh dao dong hé két cdu dan hai 1
bac tu do chiu tac dung cua tai trong dong dat

Xét khung nha 1 tang 1 nhip chiu tac dung cta
dong dét lap thiét bi gidm chan thay luc nhu hinh 3.

Luc dan hoi ty 1é thuan véi chuyén vi theo
phuong trinh:

Fo=kx(t) (1)
Luc can ty 1é thuén véi van t6c nhu sau:
F.=C..i(1) 2)
Khi do, luc quan tinh ty 1é thuén véi gia toc:

F, = -m(i(0) + 5,(1) (3)

Hinh 3. Vi tri lap ddt thiét bi giam chan thay luc trong mé hinh tinh

Thiét bi giam chan thay luc dang can nhét sinh
ra luc can ty 1é v6i hé s6 can C va luc 10 xo tuyén
tinh véi do cting k theo phuong doc truc, khong
sinh ra lyc theo cac phuong khac. Hai d4u ctia thiét
bi dugc gin vao két cau.

k
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Téng ti s6 can cta cong trinh khi lip thiét bi
giam chdn thuy luc dugc xac dinh theo cong thuc.
€, =6 +¢& (4)

Trong do:

g,: Tong ti s6 can clia cac thiét bi gidm chan

&: Ti can ctia ban than cong trinh.

Tong i s6 can & ctia cac thiét bi giam chan dugc
xac dinh theo cong thtic:

NI 5
gs - 4 2
”Z imi mi

Trong do:
T,: Chu ky dao dong tu do bac 1 ctia két cau.
C: He s6 cdn thit j cta thiét bi gidm chén thay lyc.
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m.: Khéi lugng cua tang thi

$,=@; — ¢, : M6i quan hé gitta chuyén vi ctia
dang dao dong riéng thi nhat da dugc chuén hoa.

¢,»¢,, + Chuyén vi theo phuong ngang cta
dang dao dong riéng thu nhéit da dugc chudn hoa
cuatangthijvaj- L.

f- Hé s6 anh hudng ctia thiét bi giam chan do cac
cach lap dit khac nhau (phu thudc vao goc do lap
ddt so v6i phuong ngang).

Tu d6 ta c6 thé xidc dinh dugc hé s can cua
thi€t bi giam chan néu cho trudc ti s6 can, thong
qua cong thtc:

4 m.g>,
AW

Luc tdc dung cta thiét bi lén cdng trinh dugc
biéu dién qua cdng thic:

F=CV*+kx (7)

Trong d6 Cla hé s6 can, V 1a van toc tuong doi,
a 1a s6 mit thuc nghiém, thuong chon a=1 cho cac
ting dung thuc t€), k la d¢ cling va x la bién dang
cua thiét bi.

Véi truong hop a=1 va =0 c6 x(t)=1(t) phuong
trinh chuyén dong ctia hé:

mii(6) + C, (1) + k, x(6) + Ci() + kx(t) = —m, (1) (8)

Hay:

mi(6) + (C, + C)i(t) + (k, + k)x(t) = -mi (1) (9)

Phuong trinh trén chinh la phuong trinh chuyén
dong ctia hé 1 bac tu do chiu tdc dung cta tai trong
dong dat co lap thiét bi gidm chén thay luc.

b) Dao dong ctia h¢ két cau dan hoi nhiéu béc tu
do chiu tac dung cua dong dat

Dé thiét lap phuong trinh chuyén dong cua hé
két cdu ta sti dung phuong phap chuyén vi thé hién
trén hinh 4.

Xét hé két cau nha nhiéu tang chiu tic dong
dong dit, moéi tAng dugc coi la mot khoi lugng tap

(6)

Damping device

my
)
T > 1
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Hinh 4. M6 hinh tinh

trung. Phuong trinh can bang dong ctia hé khi c6
lap dat gidm chén thuy luc c6 dang ma tran:

[MIX(O}+[CHXO}+ K] {x(O}=—[M]{1}Xg(t) (10)

Trong do:

[M],[C] va [K] lan lugt 1a ma tran khoi lugng,
ma trdn can va ma tran do cing cta két cdu da ké
dén su dong gdp cua thiét bi giam chan. Xg(t) 1a gia
toc nén clia tran dong dat.

2.3. Thuat toan toi uu hda thong so va phuong phap

phan t& hitu han

Dé€ phan tich phan ting dong ctia cong trinh
dudi tac dung cua tai trong dong dat, nghién ctiu
sti dung phuong phap phan ti hitu han (PTHH)
dé€ mo hinh hoa két cdu. Cac dam va cot dugec mod
hinh héa bing phan ttt khung phang, trong khi
khoi lugng ctia cong trinh dugc phan b tai cac nat
tuong ting véi cac tang. Trén co s6 mo hinh phan
tu httu han, cdc ma trdn do cing ([K]), khéi lugng
([M]) va can ([C]) ctia hé dugc x4y dung thong qua
qua trinh lap rdp ma tran phén td theo quy trinh
chuén cua PTHH. Thiét bi giam chén thiy luc dugc
mo hinh héa biang phan tt thanh hai dau khép c6
dod ctling va hé s6 can tuong duong, cho phép xét
dén anh hudng ctia giam chan trong phuong trinh
dao dong ctia két cau.

Sau khi thiét 1ap mo hinh phan tt hiiu han, bai
toan dao dong ctia hé nhiéu bac tu do dugc giai trong
mién thoi gian bang phuong phap tich phén truc tiép
Newmark. Phuong phap nay cho phép xac dinh lich
st chuyén vi, van toc va gia t6c ctia cdng trinh dudi
tac dong ctia ban ghi gia téc nén dong dat.

D€ nang cao hiéu qua lam viéc ctia hé giam
chén, nghién ctu st dung thuét toan t6i uu hoa
Levenberg-Marquardt dugc tich hgp trong phan
mém MATLAB nhdm xac dinh phan b6 hé s6 can
toi uu cta cac thiét bi giam chan thuy luc. Thuat
toan dugc lua chon do kha niang hoi tu nhanh va
hiéu qua doéi véi cac bai toan téi vu phi tuyén c6 s6
lugng bién thiét ké viia phai.

Trong nghién ctiu nay, ham muc tiéu dugc lua
chon la khéng ché chuyén vi dinh cong trinh trong
gi6i han cho phép theo tiéu chuén thiét ké, cu thé la
khong vugt qua (H/500), trong d6 (H) 1a chiéu cao
cong trinh. Cac bién thiét ké la h¢ s6 can (C_i) ctia
cac thiét bi giam chdn b tri tai cac tang khac nhau.
Qua trinh t&i vu dugc thyc hién ldp cho dén khi tim
dugc tap hop gia tri (C_i) théa man diéu kién hoi
tu va dat dugc muc tiéu kiém soat dao dong dé ra.

3. KET QUA THU NGHIEM SO

Dbé danh gia hiéu qua cta thiét bi giam chan thuy
luc d6i voi kha nang khang chén ctia cong trinh, cac
phan tich s6 dugc thuc hién cho hai trudng hop:
cong trinh khong st dung giam chan va cong trinh
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c6 lap dat giam chén thuy luc. Trong quad trinh tinh
toan, mot s6 gia thiét dugc dua ra nhu sau: (i) Chan
cOt dugc lién két ngam v6i mong; (ii) Thiét bi giam
chan thay lyc dugc mod hinh hoéa biang phéan tu
thanh hai dau khép cé do cting va hé s6 can tuong
duong; (iii) Ma tran can ctia két cau dugc xay dung
theo mo hinh can Rayleigh, 13 t6 hgp tuyén tinh ctia
ma trdn khoi lugng va ma tran d6 cting, véi ty s6
can két cdu & = 5%; va (iv) M6 hinh phén tich trong
MATLAB dugc xay dung dudi dang khung phing.

Quy trinh tinh toan dugc thuc hién theo hai giai
doan. Trudc hét, mo hinh cong trinh dugc xay dung
trong phadn mém ETABS d€ xac dinh cac dic trung
dong luc hoc ctia két cdu, bao gom tan s6 dao dong
riéng va dang dao dong. Trén co s6 ty s6 can yéu cau,
hé s6 can cua thiét bi giam chén thay luc dugc xac
dinh theo cac cong thtic trinh bay trong Muc 2.

Tiép theo, mé hinh tinh toan dugc xay dung
trén nén ting MATLAB. Cac thong s6 hinh hoc, vat
liéu, tiét dién ciu kién va diéu kién bién ctia cong
trinh dugc khai bdo lam dii liéu dau vao. Téi trong
dong dat dugc mo ta thong qua ban ghi gia téc
nén véi budc thoi gian tinh toan At = 0,02 s trong
khoang thai gian tii 0 dén 50 s. Sau khi thiét lap
ma tran khoi lugng, ma tran do cting va ma trdn
can ctia h¢, cac phan ti giam chan thay luc dugc
bd sung vao mo hinh thong qua ma tran phén td
tuong ung. Bai toan dao dong cudng btic dugc giai
bang phuong phap tich phan truc tiép Newmark dé
xdc dinh lich st chuyén vi, gia t6¢c va ndi luc ctia
két cau theo thoi gian. Cuéi cung, thuat toan toi uu
hoéa Levenberg-Marquardt dugc ap dung nham xac
dinh phéan b hé s6 can t6i uu ctia cac thiét bi giam
chan, tit d6 danh gia hiéu qua ki€ém soat dao dong
cuia cong trinh.

3.1. Quy trinh tinh toan trén Matlab

a) Mo hinh hoéa: Nhap thong s6 hinh hoc, vat
liéu va tai trong dong dat (st dung gian do gia toc
nén tran El Centro 1940).

b) Phan tich dong luc hoc: St dung phuong
phép Newmark d€ gidi phuong trinh chuyén dong
theo tling budc thoi gian At=0.02s.

400

Gia toc (cmis/s)

30
Thoi gian (t)

Hinh 5 Gia t6c nén theo phuong ngang tai tran dong dat ELCentro

¢) Toi uu hoa: Chay thuit toan dé diéu chinh
ma trin can [C], tim ra bo gia tri C t6i uu cho tling
tang sao cho phan ting két cdu la nho nhat hodc
nam trong gi6i han cho phép.

3.2. Bai toan 1: Cong trinh cao 10 tang

Thong so:

Cong trinh 10 t4ng bang bé tong c6t thép M300,
v6i chiéu cao tang la 3.5m, mét bang cho dudi day, chiu
kich dong dong dat theo phuong ngang tinh theo gian
do gia toc nén ctia tran dong dat xay ra tai El Centro
1940. Cong trinh st dung thiét bi giam chan thay luc.
Kich thudc cdt 500x500mm, dam 500x700mm, chiéu
day san 120mm thé hién trén hinh 6.

5 (m) 5.5 (m 5.5 (m ! 3
DAM DAM DAM DAM DAM

=

3 3 g E 2 3
DAM DAM DAM DAM DAM

Z Z Z Z Z Z

a a a a a a
DAM DAM DAM DAM DAM

Z Z H z Z Z

=] a o a =] =]
DAM DAM DAM DAM DAM

=

2 2 E E E 2
DAM DAM DAM DAM DAM

=

3 3 3 3 3 3
DAM DAM DAM DAM DAM

Hinh 6. Mt bang cong trinh

Chon tong ty s6 can ban dau cua cong trinh
14 20%, do d6 ty s6 can ctia thiét bi gidm chén lap
thém 1a 20-5=15%. T d6 tinh dugc hé s6 can cua
thiét bi giam chan 1a 3000 Ts/m

Trong mo6 hinh tinh todn matlab, sii dung
md hinh khung phang, méi khung 18p 1 thiét bi

35
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giam chén thay luc. T ti s6 can cua thiét bi giam
chén thay luc la 3000 Ts/m, tuong ting do cling
K=100T/m.

Tinh todn khi cong trinh sif dung thiét bi giam
chdn tai nhip 3.

o Két qua va so sanh:

o5 CHUYEN VI TUONG DOI GIUA CHAN VA DINH CONG TRINH

GIAM CHAN NHIP 3
KHONG GIAM CHAN

dai:0.11704

o

Chuyen vi (m)

. Diemicuc daii-0.19173 " L s . )
0 5 10 15 20 25 30 35 40 45 50
Thoi gian (s)

Hinh 8. So sanh chuyén vi tuong déi gitia chan va dinh cong trinh 10 ting

g GIA TOC TUONG DOI GIUA CHAN VA DINH CONG TRINH

LUC CAT TAI CHAN COT

GIAM CHAN NHIP 3
KHONG GIAM CHAN

Digm dai:49.9814

Luc cat(T)

, Diem,cuc dai;-75.9901 L s . f
5 10 15 20 25 30 35 40 45 50
Thoi gian (s)

-80
0

Hinh 10. So sanh luc cat tai chan 6t cong trinh 10 ting
Bang 2 Két qua tinh toan cng trinh 10 tang

Khong (ogiam Cogiam
chan t6i uu
Chuyénvituong t6igitachan  0,1917 on7 007
va dinh cong trinh (m)

giamchdn chan

Luc cat tai chan cot (T) 75,99 49,98 52,46
Gia toc tuong ddi gidiachanva 5,66 439 4,70
dinh cong trinh (m/s2)

GIAM CHAN NHIP 3
KHONG GIAM CHAN
at
_2rl | |
@ ‘ | (Al
2 i |
E 0 \ i Al | Wi A ‘1‘ A A
8 Il | \ v 7YY
© | ” | ‘ l ‘
o I
2 ‘
4t
Diem cuc dai:-4.3983
Di i:-5.6631
& iem cuc dai 3

0 5 10 15 20 25 30 3 40 45 50
Thoi gian (s)

Hinh 9. So sanh gia tdc tuang déi giita chan va dinh cng trinh 10 tang

Bang 1. Két qua tinh toan tdi uu cdng trinh 10 tang

Hé s6 can Cban dau (Ts/m)  Hé s6 can C t6i uu (Ts/m)

1 3000 6563.9
2 3000 5867.1
3 3000 518
4 3000 4436.9
5 3000 4014.6
6 3000 38019
7 3000 35034
8 3000 2784.8
9 3000 1384.9
10 3000 131.1

Dua vao két qua tinh todn, c6 thé thdy khi cong
trinh dugc lap thiét bi gidm chdn thi cic thong s6
nhu chuyén vi, luc cat tai chan cot, va gia t6c déu
giam dang ké so véi khi khong cé thiét bi giam
chén. Khi gidm chén dugc t6i vu thi gia tri chuyén
vi dinh 1a 0,07/35=1/500. Pam bao ndm trong gidi
han cho phép.

3.3. Bai toan 2: Cong trinh cao 15 tang

Thong so: Tuong tu bai toan 1 nhung quy mo
15 tang.

Chon tdng ty s6 can ban dau cta cong trinh
14 20%, do d6 ty s6 can cua thiét bi giam chan lap
thém 13 20-5=15%. TUu d6 tinh dugc hé s6 can cua
thiét bi giam chén 1a 4500 Ts/m

25

15

01

AN
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Hinh 11. M6 hinh tinh trong matlab
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Trong mé hinh tinh todn matlab, st dung
mo hinh khung phéng, méi khung ldp 1 thiét bi
giam chén thuy luc. Tl ti s6 can cua thiét bi giam
chan thuy luc 1a 4500 Ts/m ,tuong ting d¢ cting
K=150TN/m.

Tinh todn khi cong trinh sii dung thiét bi gidm
chdn tai nhip 3. (Hinh 11)

Két qua va so sanh:

CHUYEN VI TUONG DOI GIUA CHAN VA DINH CONG TRINH
04r

GIAM CHAN NHIP 3
KHONG GIAM CHAN

o
e

Chuyen vi {m)
[=]

)

Di daij-0.

s
(¥}

s
w

Diem cuc dai:-0.37079

0 5 10 15 20 25 30 35 40 45 50
Thoi gian (s)

04

Hinh 12. So sdnh chuyén vi tuong ddi gita chan va dinh céng trinh
15tang

GIA TOC TUONG DOI GIUA CHAN VA DINH CONG TRINH
61 Diem cuc dai:5.778

GIAM CHAN NHIP 3
KHONG GIAM CHAN

Gia toc (m/s/s)

0 5 10 15 2 2 2 3 4 4
Thoi gian (s)
Hinh 13. So sanh gia tdc tueng ddi gitia chan va dinh cong trinh 15 tang

Bang 3. K&t qua tinh toan t6i uu cong trinh 15 tang

Tang  HésocanChandau(Ts/m)  Hésd can Ct6i uu (Ts/m)

1 4500 13957.5
2 4500 13048.8
3 4500 12385.5
4 4500 117471
5 4500 11097.4
6 4500 10333.7
7 4500 9403.4

8 4500 84344

LUC CAT TAI CHAN COT

80
GIAM CHAN NHIF 3
60 KHONG GIAM CHAN
40t
20 F
3]
3 20t
= 1431293
60
80
iem cuc dai:-90.8321
100 ) . A N

0 5 10 15 20 25 30 35 40 45 50
Thoi gian (s)

Hinh 14. So sanh luc ct tai chan ¢t cong trinh 15 tang

9 4500 76203
10 4500 6936.8
n 4500 6202.9
12 4500 52549
13 4500 37575
14 4500 1508.3
15 4500 3143

Bang 4. K&t qua tinh toan cong trinh 15 tang

Khong (6giam (o giam
giamchan chan chén tdi uu
Chuyén vi tuong t6i gidia 0,370 0,134 0,105
chan va dinh cong trinh (m)
Luic cét tai chan ¢t (T) 90,83 43,29 46,17
Gia toc tuong ddi gittachan 5,77 3,60 4,59
va dinh cong trinh (m/s2)

Dua vao két qua tinh todn, c6 thé thay khi cong
trinh dugc lap thiét bi gidm chan thi cac thong s6
nhu chuyén vi dinh, luc cit tai chan cot, va gia t6c
déu giam dang ké so véi khi khong c6 thiét bi giam
chan. Khi giam chén dugc t6i uu thi gid tri chuyén
vi dinh 1a 0,105/52,5=1/500. Dam bdo ndm trong
gi6i han cho phép.

Nhan thdy, Gidm chén thay luc gitp gidm hon
70% chuyén vi dinh va gan 50% luc cat chan cot,
bao vé an toan cho hé chiu luc chinh ctia tda nha.

4. THAO LUAN

Tt cac thti nghiém s6, bai bao rut ra cac két luan
quan trong vé hiéu qua ctia viéc t6i uu hoa thong s6
giam chan:

1. Hiéu qud gidm chdn: Thiét bi FVD khong chi
giam chuyén vi ngang ma con lam giam dang ké gia
toc phan ting va luc cat day, gitup bao vé ca két cdu
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va cac thiét bi do dac bén trong cong trinh.

2. Tinh phan bé t6i vwu: Hé s6 can C t6i uu thudng
tap trung 16n & cac tang dudi va giam dén 1én trén.
biéu nay phu hop véi dic diém bién dang va phan
b6 luc cat ctia nha cao tang khi chiu tai trong ngang.

3. Kiém sodt muc tiéu: Viéc ing dung thuat toan
toi uu hoa gitp ky su chtt dong dua két cau vé trang
thai lam viéc mong mudn (vi du: khong ché chuyén
vi trong mién dan hoi) thay vi chi chon théng s6
theo kinh nghiém.

Nghién ctiu da khing dinh viéc stt dung gidm
chén thiy luc la mot giai phap hiiu hiéu va cap thiét
cho nha cao tang tai Viét Nam, dac biét la cac cong
trinh da hién hiiu nhung chua dugc thiét ké khang
chén day dt. Quy trinh t6i uu héa trén Matlab cung
cdp mot cong cu manh mé dé xac dinh thong s6
thiét bi mot cach khoa hoc.

Cén mé rong nghién ctiu véi cac ham muc tiéu
khac nhu t6i uu hda lyc cat chan cot hodc chi phi
lap dat.

Ap dung thyc t& cho cic cong trinh thép va bé
tong cot thép c6 nguy co chiu anh hudng dong dat
cao tai cac d6 thilén.4d
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