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CAC PHUONG AN SU DUNG HE CAN MA SAT BIEN THIEN
TRONG KET CAU 9 TANG

Pham Nhan Hoa®, Chu Quédc Thing®
(1) Chuong trinh EMMC, (2)Truong Pai hoc Quoc t&, PHQG-HCM
(Bai nhan ngay 15 thang 05 nam 2007, hoan chinh swa chita ngay 07 thang 03 nam 2008)

TOM TAT: Bai bdo dwa ra cdc chi tiéu @é danh gid mirc ¢ hiéu qua giam chdn ciia cdc
phirong dn sir dung hé can ma sat bién thién. Céc yéu t6 anh hwéng dén hiéu qua giam ddp
g va chi phi ldp ddt hé can ma st bién thién ciing dwoc phdn tich trong bai bdo. Céc két
ludn so bo Vvé uu khuyél diém ciia hé can ma sat dwoc diéu khién ban chi dong (VFD-Variable
Friction Damper) so véi hé can ma st dwoc diéu khién bi dong (FD- Friction Damper) ciing
dwge gidi thiéu trong cudi bai bdo.

1.GIOI THIEU

Tinh hiéu quéa giam chan ctia h¢ can ma sat (trong diéu khién bi dong 1an ban chu dong) da
duoc dé cap trude déy [3 ][ ] 12 van dé khong can ban cdi. Mbi quan hé gitra s6 luong VED
dugc su dyng, tham s6 diéu khién ¢ va su giam dap ung cia két ciu phan anh hiéu qua lam
viéc VED, két qua cua viéc phan tich ndy cho ta cic phuong an st dung VFD khac nhau dé két
chu dap ung theo muc dich diéu khién. Va cac phuong an thiét ké VFD nay ciing phu thudc
vao sy hi¢u qua vé kinh té cta cong trinh.

Chi tiéu dua ra Vé giam dap tng cua cong trinh 1a tuy thudc vao dac thu cua cong trinh do.
Vi du d6i voi két cdu dai nudc, nha kho, san bai thi yéu cau vé giam chuyén vi va lyc cit sao
cho cong trinh khong sup dd 1a quan trong nhung dbi voi cong trinh dan dung nhu nha ¢,
truong hoc, van phong thi ngoai yéu cau phai giam chuyen vi, lyc cat, momen ta con phai quan
tam dén van dé giam gia toc cho cong trinh do yéu cau vé cam giac clia con ngudi.

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

Murc d§ hiéu qua giam dap mg trung binh: G (%):

o (G )+ (G m )+ (@)

W, + W, +w,
trong do:
e G, 1ahiéu qua giam chuyén vi trung binh, duoc tinh bang (%):
n [ —
Z G” x, —x)"
G_: i=1 — _i=l k inOO

cv
n n

vGi: n 1a tong soO tang cua két cau, m la tong s budc thoi gian phén tich, x, la dap Ung

vé chuyén vi cia két ciu & budce thoi gian thi k, X, M 1a dap tng vé chuyén vi cta két cau khi
khong c6 didu khién & budc thoi gian thi k.

e W, 14 trong s6 dé danh gia mic d6 quan trong vé do giam dap vé chuyén vi tng cua két
cau so voi cac yeu to con lai.

Trang 110




TAP CHi PHAT TRIEN KH&CN, TAP 11, SO 09 - 2008

Tuong tu, ta co:

o G_gt 1a hiéu qué giam gia toc trung binh, dugc tinh bang (%):
««NFD

PAED NI L il
— _i=l — =l k ! %100
n n

G

gt

o G_lc 1a hiéu qua giam luc cét trung binh, dugc tinh bang (%):

n —_—

_ X6 YY"
GI _ =l _ =l &k L %100

c
n n

3.Vi DU TiNH TOAN

3.1.Lwa chon phwong an sit dung VFD
. Dé~dénh gia muc do hi¢u qua mang tinhﬁ thuc t& ciia VFD, ta xét két ciu cia 1 toa nha 9
tang mau [5] chiu tai trong dong dat. Pac diém cia cong trinh duogc cho trong 0. Cac ma tran
M*,D’,K" dugc xac dinh nhu trong [3].
Bac tu do n=10, khung lam bang thép c6 E=200GPa=2x104kN/cm2

Bang 1.Céc dic diém cua khung 9 tang

Tang Ngim | 1 2 3 4 5 6 7 8 9
m(><103kg) 483 | 505 | 495 | 495 | 495 | 495 | 495 | 495 | 495 | 532

k(k]%m) 2641 | 2641 | 2313 | 2313 | 1750 | 1750 | 1235 | 1235 | 1094 | 1094

Ti s6 can cua khung bang thép duogc lay: §,=0.02 (j =1, 2,...,10)

Tai trong dong dat ElCentro dugc sir dung dé phan tich dap ung cua két cAu, mirc do quan
trong gitta cac dap ung la giong nhau, két qua cua 24 phuong an st dung VFD (dat ¢ cac tang
dudi cung) dugc cho trong 0 va 0.

Béang 2.Lyc diéu khién 16n nhat Umax trong VFD

, U ()

So VFD 1 2 3 4
¢ T | T1 | T2 | T1 | T2 | T3 | T1 | T2 | T3 | T4
0.45 207.1 | 199.1 | 308.4 | 215.8 | 324.9 | 308.9 | 223.4 | 339.4 | 317.7 | 35822
0.60 2525 | 2362 | 376.1 | 260.3 | 398.4 | 386.9 | 275.8 | 425.0 | 402.5 | 389.7
0.75 206.0 | 269.9 | 438.9 | 302.0 | 466.1 | 461.6 | 325.2 | 505.2 | 482.5 | 416.6
0.90 337.8 | 301.0 | 4974 | 341.6 | 5284 | 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 | 6492 | 6243 | 508.8
1.20 4158 [ 357.1 | 602.6 | 414.3 | 637.9 | 658.2 | 460.3 | 713.4 | 686.6 | 568.0
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Bang 3.Muic d6 hi¢u qué gidm dap g trung binh cua cac phuong an sir dung VFD

G (%)
. So VFD 1 ) 3 4
0.45 1120 | 28.83 | 41.67 | 39.90
0.60 13.21 | 31.57 | 44.18 | 44.01
0.75 14.92 | 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 1924 | 39.03 | 50.21 | 54.00
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Hinh 2.Lyc diéu khién 16n nhit ., (KN)
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I T T T I su dung 1VFD
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Hinh 3.Biéu d so sanh mirc d6 hiéu qua giam chin trung binh ctia cic phuong an so v6i phuong an st
dung 1VFD
Nhin xét:
— P6i voi tham sb ¢ :
e Luc diéu khién 16n nhat trong cac phuong an 1a phu thudc tuyén tinh vao tham sé diéu
khién £ (0).

G phu thudc gin nhu tuyén tinh vao ¢ (0) nhung do ting G la khong dang ké so v6i do
tang cua luc diéu khién 16n nhat. Cu thé: nhu khi ta st dung 1 VFD dit & ting I va ting tham
sO ¢ tir 0.45 dén 1.20 thi mirc d6 higu qua trung binh chi ting dugc: 19.24%—11.20%=8.04%

415.8-207.1

trong khi lyc diéu khién 16n nhat da tang: Tx 100 =100.77% , cac phuong an st

dung 2VFD ; 3YFD hay 4VFD ciing cho két qua twong tw. Do do, viéc ting tham s6 diéu
khién ¢ dii 16n dé dat mirc d6 hiéu qua nhur mong muén 1 khong kha thi vi sé dan dén lyc didu
khién s& 16n vo cung.

— Khi ta ting s lwong VFD thi G tang 1én mot cach dang ké (xem 0) thi phuong an sir
dung 2VFD (cing tham s6 diéu khién ¢ =0.45) thi hiéu qua ting hon gip 2.5 1an so voi
phuong an sir dung 1VFD, néu sir dung 3VFD hodc 4VFD thi hiéu qua ting hon 3.5 1an so véi
phuong an su dung 1VFD.

— Nhu vay, muén cai thién hiéu qua giam chin nhu mong mudn thi ta phai ting sé luong
VFD diéu khién két ciu, viéc tang tham sé diéu khién ¢ chi mang tich chat “vi chinh” hiéu qua
giam chén va thiét lgé Ic ma sat diéu khién 16n nhét. Nhung néu st dung cang nhiéu VED thi
s€ dan dén chi phi lap dat, van hanh, bao dudng cang ting lén.

— Ty vao muyc tiéu thiét k& ma ta Iya chon sd lugng VFD ciing nhu tham sé diéu khién
¢, chang han nhu trong vi du nay ta mong muén G 1a 50% thi ta c6 thé thiét ké theo 2 phuong
an sau:

e Phuong 4n 1: St dung 3 VFD va tham sb diéu khién ¢ =1.20. Luc diéu khién 16n nhat
& 3 tang lan luot 13 414.3 5 637.9 ; 658.2 (kN).

e Phuong an II: Sir dung 4 VFD va tham s6 diéu khién ¢ = 0.90. Luc diéu khién 16n nhat
& 4 tang 1an luot 13 372.4 5 580.0 ; 556.4 ; 446.1 (kN).
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Hinh 5.D¢ giam d4p tng ciia két cau khi str dung phuong an 11

R& rang khi ta sir dung phuong an I thi s6 lugng VFD it hon phuong an II nhung bu lai thi
luc diéu khién 16n nhét ¢ 3 tang lai 16n hon luc diéu khién 16n nhit ¢ 4 tang khi ta st dung
4VFD, do d6, tiry vao chi phi ding cho VFD va ching loai VED dang c6 ma ta c6 thé ding
phuong an I hoac II.

3.2.D4p ung ciia két ciu 9 ting véi cic tai dong dat Northridge

S6 lwong VED dugc st dung trong diéu kién ban chu dong 1a 4 (dit ¢ cac tang cudi) va
tham s diéu khién ¢ =0.90. Tham s diéu khién trong FD dugc liy: » =0.125
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Nhdn xét:

Theo cac bleu dd tong hop vé do giam dap tng (0) thi dap umg cua két cAu voi chuyen vi,
luc cét va gia | tdc 16n nhat 1a khong hiéu qua nhiéu so véi cac dap tng trung binh, nhét 1a dap
g ctia két ciu ddi véi cac tai dong dat ¢6 cuong d6 16n (nhu Northridge). Diéu nay dugc Iy
giai 1a do cdc dap ung lon nhit thuong xay ra & thoi diém dau cia tran dong dat, ¢ thoi diém
nay dap Gmg cua két cau 1a phu thudc phan 16n vao ban than két cdu va chua c6 sy tham gia
nhiéu ctia hé can ma sat vao dap ung cta két ciu. Mot 1y do khac nira 1 do ddc diém cua FD:

“ndng lugng tiéu tan trong mdi chu ky chi ti 1& v6i chuyén vi 16n nhat” (thc E, = — I x".udt)
0

t
thay vi 1a binh phuong chuyén vi 16n nhat (tac E, = IXT .D,.x.dt ) nhu hé can nhét nén do
0

giam cua chuyén vi, lyc cit 16n nhat 1a khong higu qua.
Két cAu gin nhu 1a khong dao dong & ving cé gia tbc nén nho (0, 0) va khong xay ra
truong hop dap tng am (0), day ciing 1a di€m khac biét so vai két cau duoc diéu khién bi dong

[3].

4. KET LUAN

Bai bao déa dua ra: cac chi tiéu dé danh gia mirc d6 hiéu qua cua cac phuong an sur dung
VFD trong cong trinh, cac trong sd dé danh gia mirc 46 quan trong giita cac yéu td nay tuy
thudc vao moi loai cong trinh.

Vi du s6 chi ra anh huong, cac vu nhugc diém vé mat kinh té cua 2 yéu td diéu khién 1a
tham s6 ¢ va sb luong VFD dbi véi mirc d6 hiéu qua giam chan cua két cau. Hiéu qua vé giam
dap ing trung binh so voi giam dap ng l6n nhat ciia VFD ciing dugc giai thich trong dap tng
ctia két cau 9 tang dbi voi tai trong dong dat Northridge. Cling qua vi du nay, bai bdo ciing chi
ra uu diém vé sy giam dép tmg ciia phuong phéap diéu khién ban chu dong so véi phuong phap
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
for variable friction dissipators (VFD) in comparison with friction damper (FD).
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