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Tém tit. Cach chin day dugc biét 1a mot k§ thuat didu khién két cAu bj dong. N6 mang lai hiéu qua thiét
ké khang chan cao so voi nhitng giai phap thiét ké truyén théng. Goi con lic ma sat doi (Double Friction
Pendulum, DFP) 1a mét thiét bi cach ly dao dong, duoc sir dung rat phd bién trong k¥ thuat cach chin day
¢ nhidu nude phat trién thoi gian gén day. Bai bao nay danh gia chi tiét hiéu qua giam chan cua gbi DFP st
dung trong nhu’ng cong trinh thap tang chiu dong dat. Nghién ctru duoc tién hanh bang viéc phan tich mot
mo hinh don gian két ciu nha 5 ting duoc cach chan bang gbi DFP, chiu 21 bing gia tbc nén khac nhau
bang ngdn ngit Matlab. Két qua phan tich cho thay hiéu qua giam chin cta dang gdi nay 1a rit t6t va su
thich nghi cao cua né voi nhiéu bing gia toc nén cé dic trung khac nhau. Bén canh d6, anh huong cua hé
s6 ma sat va su va cham xdy ra bén trong gdi do dich chuyen ngang l6n cung duoc uoc lugng.

Tir khoa. Cach chin day, thiét ké chiu dong dét, diéu khién két ciu, g01 con lic ma sat.

EVALUATION OF THE EFFECTS OF THE DOUBLE FRICTION PENDULUM
BEARING USED IN SEISMICALLY ISOLATED LOW-RISE BUILDINGS

Abstract. Seismic base isolation is known as a passive structural control technique. It offers a high
efficiency in the seismic resistant design compared to traditional design solutions. The double friction
pendulum (DFP) bearing is a vibration isolation device, it has been used very commonly in seismic isolation
techniques in many developed countries recently. This paper evaluates in detail the seismic reduction
effectiveness of the DFP bearing used in low-rise buildings subject to earthquakes. The study is conducted
by analyzing a simple model of a 5-storey building with seismic isolation using the DFP bearing, subjected
to 21 different ground-acceleration records in Matlab language. The analytical results show seismic
reduction effectiveness of this bearing and its high adaptability to many ground acceleration records with
varying characteristics. In addition, the effects of the friction coefficient and the impact occurring inside
the bearing due to the large horizontal displacement are also estimated.

Keywords. Seismic base isolation, earthquake resistant design, control structures, friction pendulum
bearings.

1 GIOI THIEU

Y tudng cta ki thuat cach chan day (base isolation) xuat hién tir rat 1au. Tuy ¢ thé 1a chua c6 nhitng nghién
ctru bai ban nhung cling da c6 nhitng cong trinh ap dung y tudng nay cach day hon 100 nam. Trong thoi
gian gin déy, k¥ thuat nay da c6 dwoc nghién ctru 4p dung vao thiét ké khang chin va c6 nhing phat trién
manh mé& [1]. Mot thiét bi, duoc goi 1a gdi cach chén dugc dit & giita phan mong va két céu bén trén cua
mdt cong trinh. Goi ndy c6 dg climg ngang nho hon rat nhleu so voi do cung cua ket ciu, nd lam nhiém vu
cach ly chuyen dong nén voi két cau bén trén, ngit ngudn ning lwong dong dit truyén vao két cu. Két ciu
cach chan c6 chu ky dao dong co ban tang 1€n, tranh xa ving chu ky tri cia nhiing trdn dong dat, giam
dang ké nhirng phan ng bat loi do dong dat [2]. Két cau bén trén nhu mot khdi cimg, cd chuyén vi ngang
tuong dbi gilia cac bo phén két cAu rat nho, minh hoa nhu Hinh 1. C6 nhleu dang gbi cach chan duogc
nghién clru ché tao va sir dung trong ky thuét thiét ké cach chén day. Trong sé d6, c6 hai dang gbi phd bién
nhét 14 gdi cao su va gbi con lic ma sat. Nhitng dang gbi nay da duoc gidi thi¢u trong nhiing nghién ctru
trude [2], [3].
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(b)

Hinh1: Hiéu qua cua k¥ thudt cach chan danh. (a) Két cdu truyén thong, (b) Két cau cach chan day.

Gbi con lic ma sat d6i (Double Friction Pendulum bearing, gbi DFP), 1a mot dang g6i con ldc ma sat, dugc
gio1 thiéu ¢ nhiing nam dau thé ky 21 boi Tsai va cong su [4]. Géi duogc thiét ké dua trén y tudng cua cua
Touaillon dugc cap bang sang ché nam 1870 [5], nhu Hinh 2. Pay duoc xem nhu 1a mot cai tién cua gbi
con lc ma sat véi kha ning chuyén vi ngang 16n.
A Tl
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Hinh 2: Bang sang ché cua Touaillon [5].

Céu tao cua gbéi DFP nhu Hinh 3, nhém nghién ciru Fenz va cong su di trinh bay rat chi tiét vé cau tao,
nguyén 13’/ hoat déng ctia gbi DFP trong nhitng nghién ciru trude [6], [7]. N6 dugc ché tao bang kim loai
cung chong ri, gdm mot con lic truot trén hai mit cong c6 ban kinh Ry va R, v6i hé s6 ma sat /n va Lo gilra
con lac va mit cong 1a tuong ddi nho (tir 1% dén 15%). Ban kinh mit cong két hop véi téng trong luong
két cAu bén trén tao ra do clng ngang cho con lic, do clmg nay tao ra luc phuc hoi dé dua con lic vé vi tri
trung tam khi két thuc cac chuyén dong. Hé s ma sat giita con lic va cac mit cong tao ra do cting ban dau
va tiéu tan mot phan ning luong khi con lic trugt trén mit cong. Trong k¥ thuét cach chan day, két ciu
cach chin s& co dich chuyén ngang tai gbi twong ddi 16n, kha ning dich chuyén cua gbi DFP 1a d = dy+d..

= —= I

Ry my

(b)
Hinh 3: G6i con ldc ma sat d6i, gbi DFP. (a) Cu tao bén trong, (b) Mt cit ngang [7].

Ky thuét cach ch{?’ln day duoc sir dung dau tién va phé l?iéq cho nhiing k‘é't céu cimg, c6 chu ky nho, nhu 1a
nhitng nha thap tang [8]. Chu ky co ban cta két cau thap tang thuong gan ving chu ky trdi ciia nhitng tran
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dong dat nén phan ng cta nd thuong rat manh khi chiu dong dat va kha ning hu hong, cung nhu nhu’ng
nguy co vé hiém hoa 1a rit 16n. Sir dung ky thuat cach chan day dé tang chu ky co ban cua két cau s& 1a giai
phap thiét ké hiéu qua cho nhiing dang két cu nay. Bén canh d6, nhitng két ciu thap tang s& it c6 nhiing
nhugc diém va nhing kho khan khi st dung giai phap k¥ thuat nay so voi nha cao tang Trong nghién ctru
nay, phan tich khao sat mot m6 hinh két cau nha 5 tang duoc cach chan ddy bang gbi DFP chiu 21 bing gia
tde ngau nhién, c6 dac trung khac nhau dugc thyc hién. Két qua phén tich dugc so sanh véi truong hop
thiét ké truyén thong, khong sir dung cach chan day. Hiéu qua giam chan cua két cau dugc danh gia thong
qua nhiing gia tri: Ti s6 chuyen vi ngang tuong dbi voi chiéu cao cong trinh; gia toc tuyét dbi trong tang
trén cung, luc cit trong tang dudi ciing va tong luc cét day.

2 MO HINH PHAN TiCH KET CAU

M6 hinh str dung phén tich la m6t m6 hinh don gian, ung xu 1 chleu (1D). O day, két cdu nha 5 tang duoc
gia thiét v6i ban san tuyét dbi ctng, bo qua chuyén vi xoay, mdi tang dugc the hién bang mot kh01 luong
gom 1 bac ty do 1a chuyén vi theo phuong ngang. Cac dac truong vat ly cua mdi bac tu do bao gom khéi
luong mi, d6 cing ngang ki va hé s6 can ci. Goi DFP duoc md hinh hoa 1a 2 phan tr ma sat nbi tiép dugc
Fenz va cong su thiét 1ap trong nghién ciru [7]. M6 hinh 1D ciia két cdu nha 5 tang gin gbi DFP chiu gia

tdc nén U, dugc trinh bay nhu Hinh 4 [9].
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Hinh 4: Mo hinh két cau cach chan 1D. (a) M6 hinh 1y tuéng, (b) M6 hinh twong duong [9].

Hai phan tir ma sat ndi tiép cua gdi trén Hinh 4 c¢6 nhiing ddc trung vat 1y duoc xac dinh thong qua cac
thong s6 k¥ thuat ciia gbi va két cau bén trén. Trong d6, phan tir thir nhat c6 cac dic trung vat 1y 1a: khéi
luong My, d6 cing Kpi, hé sb ma sat zne va kha nang truot 13 di. Phan tir thir hai ¢6 cac ddc trung vat 1y la:
khéi lugng My, d0 clng kbz, hé s6 ma sat s va kha nang truot la dz. Khéi luong myz duge xac dinh twong
duo‘ng v6i khdi lwong cia tang dudi cuing cia két cdu, khbi luong Mp1 xem nhu rat nho. Kha nang trugt da
va d; la cac kich thude nhu Hinh 3, ddy la kha ning chuyén vi ngang cua gbi. Do cimg ctia mdi 10 xo trong
phan tir ni tiép dugc xac dinh nhu Phuong trinh 1 [7].

W
kb1:
R —
- hy )
W
kbzzR h
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trong d6: W 14 tong trong luong bén trén cta két cu, Ri va h; 1a nhitng ban kinh cong va chiéu cao clia con
lac nhu trén Hinh 3.

Hé s6 ma sat zne VA Hoe trong m6 hinh duge xac dinh theo Phuong trinh 2. Nhing dai lugng nay thay doi,
phu thudc vao vén toc truot va ap luoc bé mit [10]:

_ oy
He = Hipay — (:umax ~ Hin )e (2)
trong d0: fimax VA tmin 12 hé sO ma sat ing vai van toc trugt 1n nhat va nho nhat ctia con lac trén mat cong,
a(s/m) 1a mot hang s6 phu thudc vao ap luc bé mat ing vi moi vat lidu va it 1a van toc truot.
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Phuong trinh vi phan tai chuyén vi ngang u ctia hé duogc thiét lap trén co sé can bang dong theo nguyén Iy
D’Alembert cho mdi khdi lugng chuyén dong trong m6 hinh nhu Phuong trinh 3. Phan tich theo lich sur
thoi gian bang cach giai phuong trinh vi phén chuyén dong nay dé xac dinh dugc img xur cua két cdu. Viéc
giai phuong trinh vi phan chuyén dong duoc thuc hién bang cac phuwong phap sé dugc 1ap trinh bang ngon
ngtr Matlab.
M(U+4&,)+Cu+Ku+F, +F =0 (3)

trong d6: M, C, K 1an luot 12 ma tran khéi luong, ma trdn can va ma tran do ciing cua két cau. Thanh phﬁn
luc ma sat va luc can trong géi lan luot 1a Frva F.

Thanh phan lyc ma sat trong phan tir ndi tiép duoc xac dinh theo mé hinh déo (Viscoplasticity model, mo
hinh Bouc - Wen hiéu chinh) nhu Phuong trinh 4 [10], [11]:

{Ffl =W Z, 4)
Fe, =Wu,Z,
trong d6: Z;i dugc xac dinh theo Phuong trinh 5.

YZ +y|u|Z[Z]" + puz” - Au=0 (5)

cac hang s trong Phuong trinh 5 bao gomA, Y, S, v Va 1 cling dugc tac gia xac dinh tur thye nghiém [11].
Khi chuyen vi con lac vuot chuyén vi gii han caa géi 1a d; va d; nhu Hinh 3, bén trong gi xuét hién cac
thanh phan luc va cham F, trén timg mit cong duoc xac dinh theo Phuong trinh 6 [7].

{Frl = kr1(|ubl| - dl)Sign(ubl)H (|ub1| - dl)

F,= kr2 (|ub2 - ub1| - dz)Sign(ubz - ubl)H (|ub2 - ub1| - dz)
trong do: H 1a gia tri ham heaviside, kr 1a d0 ctimg ltc va cham c6 gia tri 16n.

3 PHAN TiCH MOQT KET CAU PIEN HINH
Str dung mo hinh két cdu nhu Muc 2 dé phan tich mot vi du bang sb cho két cdu nha 5 tang cu thé chiu tac
dong tir nhitng bing gia tbc nén. Nghién ctru ndy tién hanh phan tich voi 02 mé hinh két cu: Két cAu ngam
clng tai mong (khong dugc cach chan) va Két cau cach chan bang gbi DFP. Két qua phan tich theo lich sir
thoi gian duoc sir dung dé danh gia hiéu qua giam chén cua gbi DFP.
3.1 Théng s ciia md hinh phén tich
Két cau chon phén tich 1 mot ngdi nha 5 ting, vat lidu c6 ti s6 can & = 5%. Két cau nay duoc lya chon bang
cach gia dinh, c6 do cimg & cac tang 1a nhu nhau va lay bang 100 kN/mm, khdi lugng & cac tang déu lay
bang 0.051 kNs2/mm. Két ciu nay c6 chu ky co ban T; = 0.5 s.
Thong s6 k¥ thuat cta gbi DFP dugc chon trong phan tich ndy nhu sau: Ry = Rz = 3000 mm, h; = 40 mm,
h, =60 mm, d1 = d> = 500 mm, g4 = 0.02 - 0.06, 4 = 0.06 - 0.1.

Thong sb hiéu chinh bién trd Z: A=1; Y =0.25 mm; y=0.9; #=0.1; =2 [11].

Thong s6 hiéu chinh hé s6 ma sat phy thudc vén toc truot: o = 0.02 s/mm [11].
3.2 Thﬁng s0 gia téc nén
Dir liéu gia tdc nén 1a cac bang gia tc thuc cua nhimg tran dong dat duoc lay tur trung tam nghién ciru dong
dat Thai Binh Duong cua dai hoc Berkeley, My (PEER) [ [12], nhitng thong s chinh cua nhiing bang gia
tbc duoc téng hop & Bang 1. Nhitng bang gia tbc nay co cuong do tuong dbi 16n (Mw > 6). Gia toc dinh
PGA duoc chon ¢ nhleu cip d6 khac nhau, tir nho (PGA = 0.092g) dén 16n (PGA = 0.874g). Pho gia toc
ctia nhiing bang gia toc dugc trinh nay trong Hinh 5. Trong hinh nay, dudng trung binh cua 21 bang gia toc
6 vung chu ky troi khoang 0.5 s. Qua do, c6 thé nhan thay nhiing két cdu thip tang sé& rat nhay cam va dé
bi phé hoai dudi tac dong cua dong dat.

(6)

Béng 1: Thong sd gia toc nén.

So Tran 9 L PGA

T higu dong dét (Ky hidu) Nim Vitr Mv | ()
1 6 Imperial Valley-02 (6ELC) 1940 | El Centro Array #9 6.95 | 0.281
2 143 | Tabas Iran (143TAB) 1978 | Tabas 7.35 | 0.854
3 173 | Imperial Valley-06 (173ELC) 1979 | El Centro Array #10 6.53 | 0.173
4 452 | Morgan Hill (452FOS) 1984 | Foster City - APEEL 1 6.19 | 0.065
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5 608 | Whittier Narrows-01 (608CAW) 1987 | Carson - Water St 5.99 | 0.098
6 718 | Superstition Hills-01 (7181VW) 1994 | Imperial Valley 6.22 | 0.133
7 741 | Loma Prieta (741BRA) 1989 | BRAN 6.93 | 0.449
8 759 | Loma Prieta (759LOM) 1989 | Foster City - APEEL 6.93 | 0.257
9 777 | Loma Prieta (777LOM) 1989 | Hollister City Hall 6.93 | 0.246
10 | 779 | Loma Prieta (779LOM) 1989 | LGPC 6.93 | 0.570
11 | 962 | Northridge-01 (962CAS) 1994 | Carson - Water St 6.69 | 0.092
12 | 998 | Northridge-01 (998NOR) 1994 | LA - N Westmoreland 6.69 | 0.432
13 | 1063 | Northridge-01 (1063NOR) 1994 | Rinaldi Receiving Sta 6.69 | 0.874
14 | 1104 | Kobe Japan (1104KOB) 1995 | Fukushima 6.9 | 0.185
15 | 1111 | Kobe Japan (1111KOB) 1995 | Nishi-Akashi 6.9 | 0.483
16 | 1120 | Kobe Japan (1120KOB) 1995 | Takatori 6.9 | 0.618
17 | 1158 | Kocaeli Turkey (1158DZC) 1999 | Duzce 751 | 0.312
18 | 1605 | Duzce Turkey (1605DUZ) 1999 | Duzce 7.14 | 0.739
19 | 4100 | Coalinga-01 (4100PAF) 1983 | Parkfield - Fault Zone1l | 6.0 | 0.143
20 | 6959 | Darfield New Zealand (6959DAR) | 1983 | Christchurch Resthaven 7.0 | 0.261
21 | 8123 | New Zealand (8123CHR) 2011 | Christchurch Resthaven 6.2 | 0371
35

B25F
<
[=%
A | s Trung binh
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0 1 2 3 4 5 6
Chu ky, T(s)

Hinh 5: Ph6 phan tng dan hdi theo phuong ngang.

3.3 Panh gia hi¢u qua giam chin

Tiéu chi str dung dé danh gia hidu qua giam chan cua gdi trong két ciu cach chan bao gdm: Ti s6 chuyén
vi ngang tuong dbi ctia cong trinh voi chiéu cao cong trinh (P1); Tong luc cét day (P,); Gia toc tuyét doi
16n nhét trong tang trén cing, ting 5 (Ps); Luc cit 10n nhét trong ting dudi cung, tang 1 (P4). Nhiing dai
lwong nay duge tinh todn nhu Phuong trinh 7. Két qua tinh toan cho timg trudng hop phan tich duoc tong
hop va trinh bay trong Bang 2.

Siso - Sfix
P=100%———

fix

()

trong do: Siso VA Srix 1an luot 12 cac dai luong phan tich trong truong hop két cAu cach chin va két cau khong

cach chan.
Béng 2: Hiéu qua giam chén ctia gdi DFP.
T So Tran Hiéu qua | Hiéu qua | Hiéu qud | Hiéu qua

hiéu dong dat (Ky hiéu) P1(%) P2(%) P3(%) P4(%)
1 6 Imperial Valley-02 (6ELC) 84.58 56.49 57.06 86.82
2 143 Tabas Iran (143TAB) 89.03 50.35 68.38 91.28
3 173 Imperial Valley-06 (173ELC) 84.35 76.85 74.30 87.09
4 452 Morgan Hill (452FOS) 66.60 57.66 55.44 72.88
5 608 | Whittier Narrows-01 (608CAW) 60.98 22.99 52.34 62.86
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6 718 | Superstition Hills-01 (718I1VW) 65.70 35.55 44.98 70.29
7 741 | Loma Prieta (741BRA) 92.58 77.56 82.44 93.69
8 759 | Loma Prieta (759LOM) 89.64 73.95 78.64 92.44
9 777 Loma Prieta (777LOM) 88.30 67.02 71.23 89.16
10 779 Loma Prieta (779LOM) 92.35 75.83 80.99 92.14
11 962 | Northridge-01 (962CAS) 73.59 49.87 52.22 76.97
12 998 | Northridge-01 (998NOR) 80.09 51.52 54.99 85.04
13 | 1063 | Northridge-01 (1063NOR) 88.01 45.52 60.61 89.65
14 | 1104 | Kobe Japan (1104KOB) 73.23 40.44 37.49 78.33
15 | 1111 | Kobe Japan (1111KOB) 94.80 81.17 85.25 96.35
16 | 1120 | Kobe Japan (1120KOB) 91.28 56.05 65.85 91.75
17 | 1158 | Kocaeli Turkey (1158DZC) 84.18 54.96 60.07 83.67
18 | 1605 | Duzce Turkey (1605DUZ) 85.86 44.89 49.31 87.54
19 | 4100 | Coalinga-01 (4100PAF) 76.95 47.78 59.20 78.88
20 | 6959 | Darfield New Zealand (6959DAR) 81.18 48.84 61.85 82.40
21 | 8123 | New Zealand (8123CHR) 87.96 62.49 75.23 90.63
Trung binh 82.44 56.08 63.23 84.75

Két qua trong Bang 2 thé hién hiéu qua giam chan ctia mdi bang gia toc. Gia trl trung binh cho thay hiéu
qua glam Py va P, rét cao (trén 80%). Higu qua cua P2 va P ciing twong ddi tot. Tuy vao dac trung cia tung
bang gia toc khac nhau c6 hi¢u qua giam chan ciing khac nhau. Nhirng bang gia tdc co vung chu ky troi gan
v6i chu ky co ban cta két cau cho hiéu qua cao hon, thé hién uu diém cua ky thuat cach chan day. Tir Hinh
6 dén Hinh 9 thé hién hiéu qua giam gia toc tuyét dbi trong tang 5 va lyuc cat trong, tang 1 cta hai bang gia
tde: 1111KOB va 608CAW. Hai bang gia tdc nay 1an luot cho hiéu qua giam chan 16n nhit va nho nhat
trong tat ca nhing bang gia toc sir dung trong phén tich. Vi dic diém bang gia. tbc 1111KOB, ving chu
ky troi gan véi chu ky két cdu (khoang 0.5 s), Vung chu ky 16n thi gia tri phd thap Do do, hi¢u qua giam

chén cta bing gia tdc nay cao. Nguogc lai bang gia tbc 608CAW cho hiéu qua thap.

t, F(.103kN)

a

Luce
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l'|| | it |l|l||”, |1
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Két cau cach chan
— — — K&t cau ngam cing
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20 25 30 35

Thoi gian, t(s)

Hinh 6: Gia tdc tuyét dbi tang 5 khi két cAu chiu bang gia tbc 1111KOB.
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Hinh 7: Lyc cit ting 1 khi két ciu chiu bang gia tc 1111KOB.
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Hinh 8: Gia t6c tuyét ddi ting 5 khi két cau chiu bang gia toc 608CAW.

0.3 — -
K¢ét cau cach chan

02 f | i.h I — — — Két cu ngam cimg

0.1

0

¢, a(g)

=)

-0.1

Gia t

-0.3

ol
‘gﬂ

_0.4 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40

Thaoi gian, t(s)
Hinh 9: Lyc cat tang 1 khi két cau chju bang gia tbc 60SCAW.

Bang gia toc 608CAW co gia tri PGA nh6. Quan sat két qua phan tich bang gia toc nay va nhiing bang gia
tbc co6 PGA nho khac déu thay hiéu qua giam chan thap Ngoai nhiing nguyén nhan giai thich nhu trén, c6
thé suy doan mot nguyén nhan khac c6 thé 1a do hé s6 ma sat cua gbi 16n, 1am giam kha néng trugt ngang
cua con lic, diéu nay 1a nguyén nhan lam giam hiéu qua cach ly cua gbi. Phan tich klem chung hai bang
gia téc 1063NOR va 173ELC trong cac truong hop thay 601 hé sb ma sat cua gbi. Két qua trinh bay trong
Hinh 10 va Hinh 11. Két qua nay cho thay, khi giam hé s6 ma sat thi hiéu qua giam chan ting.
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CACH CHAN THAP TANG
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Hinh 10: Hiéu qua giam chéan ctia két cau khi hé s6 ma sat trong gdi thay d6i, phan tich v6i bang gia tbc 1063NOR.
100
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H¢ s6 ma sat (%)
Hinh 11: Hiéu qua giam chan ctia két cau khi hé s6 ma sat trong gdi thay doi, phan tich voi bang gia téc 173ELC.

Tat ca nhung két qua trong Bang 2 déu phan tich vai truong hop kich thude cua gbi du 16n (d1vad; du
16n). Chuyén vi ctia con lic cua gbi khong 16n hon kha ning dich chuyén ngang d cua gbi. Trong trudong
hop nay, luc va cham F trong Phuong trinh 3 lu6n bang khong. Trong mot sd truong hop khac, néu bang
gia toc c6 PGA 16n hay c6 gia tri pho chuyen vi1on ¢ ving chu ky 16n thi con lic s& chuyén vi ngang 16n
khi chiu tac déng ctia nhitng bang gia toc nay. Khi d6, néu kich thudc cia gbi nho thi s& xay ra hién tuong
va cham ctia con lic vao vanh cing theo chu vi ctia gbi do chuyén vi ngang cua gdi Us 16n hon kha ning
dich chuyén ngang d ciia gbi. Trong Phurong trinh 3, thanh phan lyc va cham F s& xuét hién, gia tri ctia no
duoc tinh toan theo Phuong trinh 6. V&i su xuét hién cta luc va cham, ung xu cua két ciu s& tang 1én rat
nhiéu (co thé trén 200%). Két qua phan tich khao sat voi hai bang gia tbc 779LOM va 1063NOR trinh bay
trong cac hinh tir Hinh 13 d&én Hinh 15 thé hién cho hién tugng nay. C6 thé thdy rang, day 1a mot hién tuong
rat bét loi cho két ciu, rat can dugc chu ¥.
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Khoéng c6 va cham

| — — — C6 va cham

Gia tbc, a(g)

_3 1 1 1 1 ]
0 5 10 15 20 25

Thai gian, t(s)

Hinh 12: Anh hudng ciia va cham dén gia toc tuyét dbi ting 5 cua két cdu, phén tich v6i bang gia tdc 779LOM.
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Hinh 13: Anh huéng ciia va cham dén Iyc cit ting 1 cta két ciu, phan tich véi bang gia tdc 779LOM.
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_5 1 1 1 1 1 1 1 1 1 J
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Thaoi gian, t(s)
Hinh 12: Anh huéng ciia va cham dén gia toc tuyét ddi ting 5 cta két ciu, phan tich véi bang gia toc 1063NOR.

© 2021 Trudng Pai hoc Cong nghiép thanh phé H5 Chi Minh



14 DANH GIA HIEU QUA CUA GOI CON LAC MA SAT BOI SU DUNG TRONG CONG TRINH
CACH CHAN THAP TANG

Khong c6 va cham
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Hinh 15: Anh huéng ciia va cham dén Iyc cit ting 1 cta két ciu, phan tich véi bang gia toc 1063NOR.

4 KET LUAN
Str dung mé hinh don gian tir nhitng nghién ctru trude, két qua phan tich khao sat mot két ciu cach chin
nha 5 tang chiu nhiéu bing gia téc khac nhau di duoc chi ra. Vi nhitng két qua di duoc trinh bay va thao
luan, mot s6 két luan dugc rit ra nhu sau:

- Hiéu qua giam chan cua gbi DFP la rat tot voi nhidu bing gia tdc khac nhau. Vi két qua nay, nghién
clru co the kién nghi str dung dang g01 nay trong ky thuat cach chén day cho nhimg két céu nha thap tang

- H¢ so ma sat anh huong 16n dén tmg xu cua goi va hiéu qua giam chan cia gbi. Khi sir dung gdi, can
chon hé s6 ma sat ciing nhu nhung thong s6 khac phu hop.

- Hién twong va cham cua gdi sé 1am ting tng xtr cta két cau, diéu nay rat bat loi cho két cau.
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