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TOM TAT: Bai bdo dira ra cdc chi tiéu dé danh  gid mukc dg hiéu qua giam chdn ciia cdc
plmm:v an sir dung hé can ma st bién thién. Cac yéu 16 anh hwong dén hiéu qua giam dap
ung va chi phi ldp dgt hé can ma sdt bién thién ciing durge phan tich trong bai bao. Cdc két
lugn so bg vé wu khuyer diém ciia hé can ma sat duoc diéu khién bdn chir dong (VFD-Variable
Friction Damper) so véi hé can ma sdt dioc diéu khién bi dong (FD- Friction Damper) ciing
duwoc gidi thi¢u trong cudi bai béo.

1.GIOI THIEU

Tinh hiéu qua giam chin ciia h¢ can ma sat (trong diéu khién bi dong l4n ban chu dong) da
duge dé cap trude day [3][3] 1a van dé khong can ban cii. Mbi quan hé¢ gilra s6 lugng VFD
dugc sir dung, tham s6 diéu khién ¢ va su giam dap tng cua két cau phan anh hiéu qua lam
viéc VFD, két qua ctia viée phén tich nay cho ta céc phlrorng an str dung VFD khac nhau dé két
ciu dép tng theo muc dich diéu khién. Va cac phuong an thiét ké VFD nay ciing phu thudc
vao su hiéu qua vé kmh té ctia cong trinh.

Chi tiéu dua ra Ve giam ddp tmg cua cong trinh la tiry thudc vao dic thu cua cong trinh dé.
Vi du dbi véi két cdu dai nudce, nha kho, sin bai thi yéu cdu vé giam chuyén vi va luc cit sao
cho cong trinh khéng sup db la quan trong nhlmg dbi voi cong trinh dan dung nhu nha &,
trlrong hoc, vin phong thi ngoai yéu cau phai Elal'ﬂ chuycn vi, luc ciit, momen ta con phai quan
tam dén vin d& giam gia tdc cho cong trinh do yéu ciu vé cam gidc cia con ngudi.

2.CAC CHI TIEU PE LUA CHON PHUONG AN THIET KE

Mire do hiéu qua giam ddp Gng trung binh: G (%):
(Gerr )+ (Gur a0 )+ (Gie >

Wy T W, T W,

Ql

trong do:
o G_, 12 hiéu qué giam chuyén vi trung binh, duoc tinh bing (%):

_ Yo Yym-ET
ch — =l — =l _k . %100
n n

v6i: n 12 tong O tang cta két cAu, m 1a tong sb bude thdi gian phan tich, x, 1a dap tng

vé chuyén vi ctia két cdu & budc thoi gian thir k, NFD la dap timg vé chuyén vi clia két cdu khi
khong c6 diéu khién ¢ budc thoi gian thir k.

® Wey 12 trong so dé danh gia mic d6 quan trong vé d6 giam dap vé chuyén vi img cia két
cu so véi cac yéu t6 con lai.
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Tuong tu, ta co:

* G,, lahi¢u qua giam gia tbc trung binh, dugc tinh bing (%):
n n m

& 2

G o= o tml R

# n n

% «NFD

' %100

e G, la hiéu qué giam luc cét trung binh, dugc tinh bing (%):

n n

ZG:'C Z E_S kNFD '
G/c — =l —_i=l_k d %100
n n
3.Vi DU TINH TOAN

3.1.Lwa chon phwong an sivr dung VFD
‘ E)éﬁénh gid mirc d§ hiéu qua mang tinh_‘ thuc té ctia VFD, ta xét két cdu cta 1 toa nha 9
tang mau [5] chiu tai trong dong dat. Piac diém cta cong trinh dugc cho trong 0. Cic ma trdn
M*,D*, K™ dugc xac dinh nhu trong [3].
Bac tu do »n=10, khung lam bﬁng thép c6 E=200GPa=2x104kN/cm2

Bing 1.Céc dic diém ctia khung 9 téng

Ting Negam | 1| 2 3 4 5 6 7 8 9
m (x10%kg) | 483 | 505 | 495 | 495 | 495 | 495 | 495 | 495 | 495 | 532

k(’f%m) 2641 | 2641|2313 | 2313 | 1750 | 1750 | 1235 | 1235 | 1094 | 1094

Ti s6 can ciia khung bing thép dugc lay: §;=0.02 (j N e N | 0)

Tai trong dong dat ElCentro dugc sir dung dé phan tich dap (rng cua két cAu, muc do quan
trong giita cac dap Ung la gidng nhau, két qua cia 24 phuong 4n sir dung VFD (dat ¢ cac tang
dudi cung) dugc cho trong 0 va 0.

Bang 2.Luc diéu khién 16n nhat 1,y trong VFD

: : Umax (KN) - :

SOVED | 1 2 3 4
9 TL Tl T2 o 2 T T P T2 T3 T
0.45 207.1 | 199.1 | 308.4 | 215.8 | 324.9 | 308.9 | 223.4 [ 339.4 | 317.7 | 358.2
0.60 252.5 | 236.2|376.1 | 260.3 | 398.4 | 386.9 | 275.8 | 425.0 | 402.5 | 389.7
0.75 1296.0 [ 269.9 [ 438.9 [ 302.0 | 466.1 | 461.6 | 325.2 | 505.2 | 482.5 | 416.6
0.90 337.8 | 301.0 | 497.4 | 341.6 | 528.4 | 531.6 | 372.4 | 580.0 | 556.4 | 446.1
1.05 377.7 | 330.1 | 551.6 | 379.0 | 585.4 | 597.1 | 417.4 | 649.2 | 624.3 | 508.8
1.20 415.8 | 357.1 | 602.6 | 414.3 | 637.9 | 658.2 | 460.3 | 713.4 | 686.6 | 568.0
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Bing 3.Muc dd hiéu qua giam dép (mg trung binh cia cac phuong an sir dung VFD

Gl
_ i e
045" 11120 | 28.83 | 41.67 | 39.90
0G0 1321 |31.57 | 44.18 | 44.01
075 T14.92 | 33.78 | 46.10 | 47.25
0.90 16.50 | 35.82 | 47.67 | 49.94

1.05 17.97 | 37.54 | 48.99 | 52.15
1.20 : 19.24 | 39.03 | 50.21 | 54.00
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- Su dung 1VFD
i u dung 2VFD

-+ +|Sudung 3VFD
- Su dung 4VFD

Muc do hieu qua (lan)

Hinh 3.Biéu db so sanh mirc dd hiéu qua giam chén trung binh clia cdc phuong én so véi phuong n sir
dung 1VFD
Nhin xét:
— Dbi v6i tham sé ¢ :
e Luc didu khién 16n nhét trong céc phuong 4n 1a phu thudc tuyén tinh vao tham sb dicu
khién ¢ (0).

e G phu thudc gin nhu tuyén tinh vao ¢ (0) nhung d6 ting G 1a khéng dang ké so voi do
ting ctia luc diéu khién 16n nhét. Cu thé: nhu khi ta sir dung 1 VFD dit & ting I va ting tham
s6 ¢ tir 0.45 dén 1.20 thi mirc d6 hiéu qué trung binh chi ting duoc: 19.24%—11.20%=8.04%

4 & ; 415.8-207.1 ; y
trong khi luc diéu khién 16n nhat da tang: ———33-710—7x 100 =100.77% , cac phuong an st

dung 2VFD ; 3VFD hay 4VFD ciing cho két qua tuong tu. Do do, viéc ting tham sé diéu
khién ¢ du 10'11 dé dat mirc do hiéu qua nhu mong mudn 1a khéng kha thi vi s& din dén luc didu
khién s& 16n v6 cung,

— Khi ta ting s6 lugng VFD thi G ting 1&n mét cach déng ké (xem 0) thi phuong én st
dung 2VFD (ciing tham sb diéu khién ¢ =0.45) thi hi¢u qua ting hon gip 2.5 lan so véi
phuong 4n sir dung 1VFD, néu st dung 3VFD hoéc 4VFD thi hi¢u qua ting hon 3.5 lan so véi
phuong an str dung 1VFD.

— Nhu vdy, mudn cai thién hiéu qua giam chdn nhu mong mudn thi ta phai ting sb luong
VFD diéu khién két céu, viéc ting tham s6 diéu khiéng' chi mang tich chét “vi chinh” hiéu qua
giam chén va thiét ke luc ma sat didu khién 16n nhét. Nhung néu sir dung cang nhiéu VFD thi
s& dan dén chi phi lip dit, van hanh, bao dudng cang tang lén.

— Tuy vao muc tiéu thiét ké ma ta lya chon sb lugng VFD ciing nhu tham sé diéu khién

co

& thidt

nav ta mone mu vnc a 50% thi ta

¢ , chiang han nhu trong vi dy nay 1g mu la 50 fac
an sau:

e Phuong 4n 1: Sir dung 3 VFD va tham s diéu khién ¢ =1.20. Lyc diéu khién 16n nhat
& 3 tAng ldn luot 12 414.3 ; 637.9 ; 658.2 (kN).

e Phuong 4n II: Sir dung 4 VFD va tham sb diéu khién¢ = 0.90. Luc diéu khién 16n nhét
& 4 tAng lan luot 13 372.4 ; 580.0 ; 556.4 ; 446.1 (kN).
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~ m Chhyén vi trung binh
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Hinh 5.D0 gidm dap (mg ctia két cau khi sir dung phuong an I

R4 rang khi ta sur dung phuong én [ thi sb luong VFD it hon phuong én IT nhung bu lai thi
lyc diéu khién 16n nhét ¢ 3 ting lai 16n hon luc diéu khién 16n nhét & 4 tang khi ta sir dung
4VFD, do do, tiy vao chi phi ding cho VFD va ching loai VFD dang ¢6 ma ta ¢ thé ding
phuong an I hodc II.

3.2.P4p tng ciia két ciu 9 ting véi cic tai dong dit Northridge

S6 lugng VFD duoc sir dung trong diéu kién ban chu dong 1a 4 (dit & céc tang cudi) va
tham sé diéu khién ¢ =0.90. Tham sb diéu khién trong FD duoc ldy: = 0.125
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Nhin xét:

Theo céc bleu a6 tong hop vé d6 giam dap ang (0) thi dap Ung cua két cau voi chuyen vi,
luc cit va gia | tdc 16n nhat 1a khong hiéu qua nhiéu so véi céc dap tng trung binh, nhét 1a dap
ng clia két cdu ddi voi cac tai dong dit co cucrng d¢ 1on (nhu Northridge). Dleu nay dugc ly
gidi 1a do céc ddp tng l6n nhit thuong xay ra & thoi diém diu cia trén dong dit, & thoi diém
nay dap ung cua két cdu 1a phu thude phan 16n vao ban thén két cdu va chua cé sy tham gia
nhiéu ciia hé can ma sat vao dap umg cta két cdu. Mot Iy do khic nita 1a do dic diém cua FD:

“nding luong tidu tan trong m3i chu ky chi ti 1& v&i chuyén vi 16n nhat” (tic £, =— J‘)kr adt)

!
thay vi la binh phuong chuyén vi 16n nhat (toc £ b= _[ kT.DS .X.dt ) nhu hé can nhdt nén dé

giam cua chuyén vi, luc cét 16n nhét 1a khong hiéu qua.

Két cau gin nhu 13 khong dao ddng ¢ vung co gia téc nén nho (0, 0) va khong xéy ra
truong hop dap img 4m (0), diy ciling 1a diém khac biét so vo1 két cau duge di¢u khién bi dong
(3]

4.KET LUAN

Bai bao da dua ra: cac chi tiéu dé danh gla murc do hiéu qua cua céac phucmg an st dung
VFD trong cong trinh, cac trong s6 dé danh gia mic do quan trong gilta céc yéu tb nay tiy
thudc vao moi loai céng trinh. _

Vi du sb chi ra anh hudng, cic uu nhuoc diém vé mit kinh té ctia 2 yéu té diéu khién 13
tham sb & va sb luong VFD déi v6i mire d6 hiéu qua giam chan ciia két ciu. Hidu qua vé giam
dap ung trung binh so v6i giam dép g lon nhat ctia VFD ciing duoc giai thich trong dap ting
clia két céu g tAng di véi tai trong dong dat Northridge. Ciing qua vi du nay, bai bao ciing chi
ra uu diém vé sy giam dép Umg clia phuong phép diéu khién ban cha dong so véi phuong phép
diéu khién bi dong.

THE METHOD OF USING A VARIABLE FRICION DAMPER IN A NINE-
STORY BUILDING

Pham Nhan Hoa", Chu Quoc Thang®
(1)Programme of EMMC, (2) Internationla University, VNU-HCM

ABSTRACT: In this paper, the elements which affect structure’s response reductions
are proposed to evaluate the effect of a variable friction damper. The factors which influence
the response reductions and the installation charges are analyzed in subsection numerical
examples. Finally, this paper also draws conclusions about the advantages and disadvantages
Jor variable friction dissipators (VFD) in comparison with friction damper (FD).
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