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Tinh toan tac dong cua gio doi vdi cong trinh ¢6 ma tran

giam chan phi ty 1¢ bang phwong phap pho

Effect of dynamic wind force on structures using spectral

approaches with non-classical damping matrix

Nguyén Quang-Huy*

*Nghién ciru sinh Pai hoc Sherbrooke, Québec, Canada. JIK2R1
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Tam tiit: Bai bdo nay dé cap dén img dung ctia phuong phép phd trong tinh toan thanh
tinh toan cho cac cong trinh dac biét c6 ma tran can nhét khong ty 1€ voi ma tran khdi
luong va ma tran do ctmg. Mot vai vi du minh hoa dd tin cdy cuia phuong phap so voi
phuong phép tinh toan theo thdi gian va cac phuong phap pho hién dang duge str dung,

Abstract: The paper presents the application of the spectral methods on dynamic
wind effects in some available codes. The main focus of the present
investigation is on the influence of non-proportional viscoelastic damping matrix
on the spectral calculation. The case study is clearly demonstrated with
numerical calculations showing the accuracy and high performance in this
method.

Key words: Spectral analysis, aerodynamic wind loads, non-proportional

damping, modal analysis.

1. Mé dau

Hién nay, thanh phan dong cta tai trong gié dugc xem
nhur tai trong finh twong duong dua trén hé sb gia ting (gust
effect factor) trong hau hét cac tiéu chudn hién hanh trén thé
gidi. Vi du trong tiéu chuan ASCE 7-05, véi két cAu mém,
nhay véi tic dong cta gi6, hé s6 GEF G, dugc tinh truc tiép
tir phan nén (background) va phan cong hudng (resonance)
ctia chuyén vi dinh cta két cu dudi tic dong ciia phan gi6 rdi
V(l, Z) (V(L Z) :V(t’ Z) - meg binh) . ,

Trong nghién ctru gi6 dong cd ba phuong phap dé tinh
toan gia tri 16m nhét cia két qua: (i) phuong phép tinh theo
ham thoi gian; (i) phuong phap phé gian tiép thong qua tai
trong tinh twong duong va (iii) phuong phap phd truc tiép.
Phuong phép thir nhit ¢6 wu diém 13 tinh cho moi két ciu

(tuyén tinh va phi tuyén) nhung nhuoc diém 16n nhat 13 thoi
gian tinh toan dai va phai xét dén trung binh ciia ho cac tai
trong gi6 sinh ra tai cdc diém trén cong trinh. Phuong phap
thir hai duoc str dung trong céc tiéu chuan nhung nhiing tinh
toan gan day cho thiy c6 sai sb khi sir dung huc gié tinh tuong
duong dua trén tinh toan phd ciia chuyén vi dé tinh toan cac
két qua khac nhau Huang and Chen (2007). Phuong phap
thir ba gidng phuong phap thir hai vé nguyén ly tinh toan
nhung thay vi tinh két qua théng qua tai trong finh tuong
duong nguoi ta tinh truc tiép két qua 4y bang phuong phap
phd. Hai phuong phép phd nay ¢6 uu diém 14 tinh toan nhanh
nhung chi 4p dung dugc cho bai toan dan hdi tuyén tinh.

Hién da c6 nhiéu nha khoa hoc nghién ctru phuong phap
phd trong tinh toan gi6 dong nhumg ho sir dung gia thiét ma
trén giam chén ty 1&. Diéu ndy chip nhin duoc véi két ciu co
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do giam chan nho va cac dao dong riéng ¢6 tan sd cach biét.
Véi két cAu mém c6 sir dung cac thiét bi giam chan hodc khi
x¢t dao dong khdng gian cua hé thi doi hdi phai tinh toan véi
ma tran giam chin thuc. Bai bao ndy gidi thiéu mét phuong
phap tinh toan gi6 dong theo phuong phap phd sir dung ma
tran giam chan C# a,, M + o, K.

2. Phuong phap phé trong tiéu chuin ASCE7-05

Tiéu chuan ASCE 7-05 do hiép hoi xdy dung My thiét
lap, quy dinh tai trong tiéu chuén thiét ké cho nha dan
dung va cong nghiép. Di véi két cau mém (flexible building),
ap luc gi6 1én hé két cu chiu lyc chinh (main wind-force
resisting system) dugc tinh bang cong thirc (6-19) trong d6 hé
s0 Gy dugc tinh bang cong thirc (6-8):

1+1.713 }géQ2+g§R2 O

Gy = 0.925
1+1.7gyl3

0.577 A X
; n; la tan sO

J2In (3600n,)°
dao dong riéng thir nhat clia két cAu; go=g,=3.4; L 1a mat
do gi6 chay rdi tai cao trinh z=0.6k (h la chiéu cao cong trinh)
nhung khéng nho hon z,;, 14y theo bang 6-2 trong tiéu chuan.
Gi4 tri cia O va R trong cong thic trén dugc hiéu 13 thanh
phan nén va thanh phan cong hudng trong tinh toan chuyén vi
dinh két cAu do gi6 rdi gay ra:

véi gg =+/21n(3600n,) +

e R= \/%RnRhRB(O.53 +0.47R))

@
L. _ 7.47N4 . _nlz 5 o A e
VmRn—W,Nl—V—Z,VZ lavantoc

gi6 trung binh tai cao trinh Z do trong mot gio ; L, 1a chiéu
dai ty 16 tich hop (integral length scale) cia gi6 16i. Cac gia

tri tuong l:ITlg Rh,B,L = 1 _ 1 (1 — e_znh,B,L) va

Nh,B.L

21h,B,L?

Rup,=0néun,p, =0 véi n,=46nh/V; ;

Hinh 1 Phdn chia gio dong va tinh

WNE04 IINVHING SETINIDN:

ng = 4.6n,EB/V; va n, = 15.4n,L/V;; platy1é giam
chan (damping ratio).
© 0= | s 3)
1+0.63(_)°3
B, h1a bé rong va chiéu cao don gi6 cong trinh.
Dua vao céc cong thire (1), (2) va (3) ching ta ¢6 thé dua
ra mot s6 nhan dinh nhu sau:

a. Tiéu chuin ASCE 7-05 tinh toan gi6 dong dua trén
cac phan nén Q va phan cong hudng R cia chuyén vi
dinh cong trinh dudi tic dong ciia i rdi.

b.  Thanh phan nén O cuia chuyén vi dinh két cau chi phu
thudc vao hinh dang hinh hoc ctia cong trinh (B va /) va
mot thong s6 ctia gio (L ).

c.  Thanh phin cong hudng R ciia chuyén vi dinh 13 ham
cua tan s6 dao dong riéng thir nhat theo phuong don gid
(1)), cta hinh dang két cAu don gi6 va cac thong sd ciia
gio.

d. Hé sb giam chan S trong cong thic (2) twong tmg véi
dang dao dong riéng 6 tan sb ;.

Hai cau héi dugc dat ra ¢ day la:

e Sy tham gia ctia cac dang dao dong béc cao (>1) dugc
diéu chinh nhu thé nao? Cac tinh toan ciia Huang and
Chen (2007) cho thdy khong phai moi phan {mg
(response) déu c6 do léch chuan (standard deviation)
16n nhét khi xét dang dao dong dau tién. N6i cach khéc,
viéc sir dung dang dao dong dau tién véi cac hé s6 diéu
chinh (néu ¢6) 6 thé dua dén két qua gan ding cho
nhiéu céu kién, ciing c6 thé dan toi sy lang phi qua mirc
trong thiét ké cac ciu kién khac.

e Do tinh toan sir dung tin s6 dao dong riéng thuc 7, nén
c6 thé ngdm hiéu cac tic gia da sir dung gia thiét ma
tran C = a,, M + o K. Vay voi hé két cau co sir dung
cac thiét bi giam chén tap trung, liéu ring gia thiét trén
con hop Iy? Va din dén viéc ap dung tiéu chuén nay
con kha thi hay khong?

Pé ban doc c6 thé hiéu 15 hon vé& ngudn gdc cong thirc
(1), tac gia s& trinh bay phuong phép phd tong quét & phan 3.
Phéan 4 s& m& rong tinh toan dé giai quyét bai toan dit ra & cau
hoi thir 2.

3. Phuong phap phé trong tinh toan gié dong

Nhu da trinh bay ¢ trén, phuong phap nay ap dung cho
bai toan dan hdi tuyén tinh cong trinh. S& di n6 chi ding cho
két cau dan hdi tuyén tinh vi ngudi ta coi luc gi6 14 tong dai sb
cia cac luc diéu hoa va do vay phan Gmg cia két cu bang
tdng dai s6 cia cac phan g thanh phan do cac lyc didu hoa
gy ra.

Chting ta chia gi6 thanh hai thanh phan dong w(t, z)
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(trung binh bang 0 va thay doi theo thoi gian va cao trinh) va
finh V(z) (thay doi theo cao trinh theo ludt logarithm hodc
ham mii). Khi d6 phan tmg 16n nhét cia két cau (peak

dynamic response) 7 =7+ go, =7 (1 + %) = TGy

trong d6 7 1a phan Gng tinh do V(z) gly ra; o, 1a do léch
chuén ctia phan tng do v(t, z) gy ra va g 14 hé s dinh thdng
ké (statistical peak factor) Davenport (1961); Kareem and
Zhou (2003). Gia trj ctia hé s6 g trong khoang tir 3 dén 4.
Tuy timg tiéu chudn ma cach tinh gid tri G; co khéc nhau
nhung ching déu ¢6 chung ngudn gbc tir d6 léch chuén o,
cta phan tmg (thuong l4y chuyén vi tai dinh cong trinh). Bai
b4o nay tap trung phan tich phuong phap pho trong tinh toan
0, clia phan tmg tong quét.

Xét hé dan hdi tuyén tinh N bac tur do chiu tii trong gid
16 {/{9)}:

M{y ()} + Cly(©} + Kiy(©)} = {f ()} @)
Trong d6 {)(¥)} 1a vector chuyén vi; M, K va C 1a ma trén
khéi luong, do cling va can nhdt cua hé két cAu. Vector luc
gio {={(0); ...; f®} dugc tinh true tiép qua vector vin
tdc gid {vOY={vi(®); ...; v(®)} tai céc vi tri bac tw do trén
cong trinh va thong thuong duoc biéu dién qua ma trin mat

do phd lyc Ps(w) = [Pf(w)]NN = [ f}m(w)] . Biéu

thirc PfCIm (w) 1a phd giao cit mot vé (one-sided cross

power spectral density) ctia Iyc gi6 tai hai bac tw do j va m
trén cong trinh. Khai niém nay dugc trinh bay 10 trong Simiu
and Scanlan (1996) va Solari and Piccardo (2001).

V6i hé dan hoi tuyén tinh ¢6 ma trén can nhot ty
1€ C = a,, M + o4 K, stt dung phuong phép cdng tdc dung cac
dang dao dong (superposition modal) véi bién di:

yi(t) = Zﬁy=1 oY), Vk=1,..,N ®)
Pt. (4) tro thanh:
¥(6) + 20;€,¥;(6) + w?Y; (D) = ’“’ TN (6)

{0} wj,§; lan Iuot 13 cac vector riéng, tin sb dao dong
riéng va ty 1é giam chan (tong cong) twong tmg véi dang dao

dong rieng thr j; Y;(), Fi(t) = {9 }T{f (O}, M; =

@, @, il
yi(ti e | |
f.(tz2)
Ay
f(tz)
et
fitz)
.

1,

| | T g( o)
Hinh 2 P ciia phan ung r( ) hé N bdc tw do chiu gio
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{9;3TM{p;} 1a toa d0 quy chiu chinh (principal

coordinate), Iyc tong hop va khdi luong tong hop clia dang
dao dong thir j. Phurong trinh vi phan bac hai (5) ¢6 nghiém:
t B —
V() = J__F(®)h(t—1)dr,vj=1,..,N 7

Trongdo h;(t — 1) la chuyén vi Y;(t) dudi tac dong xung
lyc Dirac Clough and Penzien (1995) :

hi(t—1) = e~ @5 Dsin wp (t—1)  (8)

wp ; Ji ]

Thay pt. (7) vao pt. (5) ta nhan duoc két qua chuyén vi

tai bac ty do thir k, Vk = 1, ..., N. Tuy nhién v6i h¢ nhiéu

bac tw do, khdi luong tinh toan rat 16n nén Davenport

(1961) lan dau tién 4p dung phwong phap phé vio tinh
toan gi6 dong. Nguyén tic tinh toan nhu sau :

e St dung pt. (5) va pt. (7) tinh ham ty tuong quan

(autocorrelation) Ry, = E[y,(t)y(t + 1)]

e Mat do phd ning lugng (Power spectral density)

Py, (w) cta chuyén vi dugc dinh nghia:

Py (@) =— hmmf Ry (e Tdr (9

e Phuong sai ciia chuyén vi chinh 14 gia tri ham tir trong
quan tai thoi diém t=0:

O-Jgk = RYk(O) = f—ooPYk
e Do léch chuan cia chuyén vi dugc tinh boi

Oy, = \/m 1)

e Gié tri chuyén vi 16n nhét do thanh phan dong (v(t,z))
gay ra:

(w)dw (10)

fk = gkO'yk (12)
Trong d6 hé sb dinh thong ké g trong khoéang tir 3 dén 4.
e Giétri chuyén vi 16n nhét tai & do gi6 gy ra:
go: .
Vi = 7+ gkoy, = 7 (1+7%) (12)

Vi phan g bat ky 7, (t) tai vi tri k, phuong phép
tinh toan dugc thuc hién tuong tu voi sy viéc st dung hé s0
anh huéng moi by ; trong pt. (5):

() = X0, by;Y; (1), Vk = 1,...,N (13)

by, jduoc hiéu 1a phan tmg tai & do luc tinh bang don vi dt tai
vi tri j 1én hé két cAu. Thong thuong ngudi ta tinh by; thong

Qfsyr i fin)

voi {fs} = K{Y;(t)}. Chuong 23 trong Clough and
Penzien (1995)  dién giai chi tiét cac pt. (9, 10, 11).

qua viéc biéu dién phan tmg 7 (t) =
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Fonction du temps Fonction de la fréquence
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Hinh 3 : Phan vng r(t) — quan niém ciia Davenport

Phuong sai ctia phan tmg bét ky 7y, (t) tai k& duogc viét
nhu sau:

ot =[" P (0)do (14)

1
2
1izt§j<§>+<§>
J J

fourier cua h;(t) sang mién tn 6 o ; Pij(a)) =

la bién doi

Kj

{037 Ps(w){p,} 12 phd giao cit cta lyc tong hop F;(t)

va E,(t).

Vi hé két cau co hé sb giam chan nho (lightly damped)
VA c4c tan sd dao dong riéng tach biét, pt. (14) dugc tinh gin
dung;

a2 = [)" X1 bty Hi(—iw) Hj (iw) P (w)dw (15)
Vi Pr (@) = {9;}" Pr(w){®;}. Phin chia gin dung vé
phai cia pt. (15) thanh tong cia hai phan: phan
nén agrk(background) va phin cong huong a,%rk(resonant),

phuong sai clia phan tmg gan ding o7, ~ a,zgrk + GIZ?rk :

bk, Tw;

j 1K2 45 PF,—((‘)j) (16)

Gid tri phan tmg 16n nhét tai & do gi6 gy ra:

b2
of ~ Y, ,j‘;f P, (w)dw +

2

fo =T+ gioy, T+ \/gé,kag,k + 9k ok, 17

Hgé s0 dinh thong ké g B, va g R, c6 nguodn goc toan hoc

WNE04 IDNVHING SETINITNI

trong viéc tinh toan phan bd xac sudt phan mg cuc dai
(probability distribution for extreme value). Quan sat chudi
phan tmg {r,(t)} ta thu dugc mot chudi M gia tri cuc tr
duong (hodc 4m). Theo Daventport, ham phan bd xac suat

gia tri cyc dai 1, = Jik = max {n = cuc trz{ it )}} la:

—vTe_TZk
P(re,) = P(ri, > cuc trifr ()}) = e< ) (18)

o]
fe 1 |fy @2Sr (w)dw
Vol V=— [ — —.
2 | f, Srp (@)dw

Gia tri trung binh ctia 1, tuong ing la:
0.5772

e =9r, =2In(vT) + Tomon (19)
Do d6 gia tri cuc dai cua {1y, (t)} duoc tinh boi cong thic:

0.5772
J2In(vT) ) (20)

Khi tAch ph ctia phan tmg {7y, (t)} thanh hai phan nén
va cong huong thi gia tri cuc dai ciia {r;, (t)} duoc tinh gn
diing bang tong cua cyc dai nén va cyc dai cong huong:

9eor, = [93,7%, + 97, 7 @

Tk Tk

= 0y, = 0x(y/2In(VT) +

Nhimg tinh toan trong vi du trinh bay & phan 5 cho thiy
viéc tach thanh hai phan nén va cong hudng chi ding (chap
nhan dugc) khi hé c6 cac tan s6 dao dong riéng tach biét va hé
s giam chén nho.

Theo quan diém tinh toan cta Davenport trinh bay trong
Davenport (1995), ong st dung dudong anh huoéng cia
phén tmg va hé s joint acceptance factors trong tinh
toan gia tri cuc dai cua phan ing. C6 mdt vai nhan xét
rut ra tor phuong phéap nay :

e  Vai tro cua duong anh huong trong phuong phép cua
Davenport c¢6 thé xem nhu cac hé s6 by ; j trong cong
thire (16).

e Viéc coi phan nén chi phy thudc vao dang dudng anh
huong, hinh déng két cAu va tinh chat ctia gio ma khong
phu thudc vao cac dang dao dong cua két cdu 1a cach
lam don gian hoa bai toan. Cach 1am nay phu hop cho
bai toan gié mot phuong va cac bai toan khong doi hoi
do chinh xac cao. Trong bai toan nghién ciru, tot nhat
van nén xuét phat tir cong thire (14) dé tinh toan. Sy don
gian hoa bai toan ¢6 thé dién ra khi gi6i han s6 dang dao
dong tinh toan hodic bd qua phd giao cit cia gié theo
céac phuong.

e Vén d& ma tran giam chén khong ty 16 khong dugc tinh
dén ¢ tiéu chuin nay. Nhu ta thdy & trén, hoan toan céc
cong thure tinh toan st dung cac dang dao dong thuec.
Diéu nay dong nghia voi viée tinh toan két ciu trén co
s& ma trin giam chin duoc sinh ra tir ma trin khéi
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luong va ma trén do cimg chir khdng phai ma trén giam a - 0
chan géc. §day, diag|a/] = [ o i [=0eT[4]e va
e Ducoy kién cho réng rat kho trong viéc xac dinh cu thé 0 - ay
ma trin giam chén thyc t va chi can co cac gia tri ty 18 by - 0
giam chan ¢; la du cho bai toan dong. Tuy nhién, tic diag [b]] = [ i~ i |=0T[B]. D& thiy (@j,a4n)
gia tin rang nhimg kho khin trén s& dugc gidi quyét 0 - by

trong trong lai gin va viée xdy dung phuong phap tong
quat cho bai toan hé chiu gi6 1a can thiét. Patron
(1998) trinh bay phuong phap st dung s6 liéu thue té
cta két cAu cAu v6i ma trdn can nhét khi dong khi chiu
tai trong gi6. Tuy nhién cach dién giai rat phirc tap vi tac
gia biéu dién phan tmg trong mién tAn sd ngay tir cac
tinh toan ban dau.

Phn tiép theo tic gia xin trinh bay tom tit nhimg nghién
ciru gan day vé ap dung phuong phép pho tinh toan dao dong
cta hé két chu mém chiu gi6. Noi dung ctia phan niy ciing
dugc trinh bay chi tiét trong bai bao dy kién ding trén hoi
nghi Co hoc Canada CanCam2009.

4. Phuong phap phd mé rong tinh toan gié dong

Nhu d3 trinh bay & trén, khi ma trén giam chén ty 1& v6i
ma tran do cing va ma trdn khéi luwong thi bai toan hé chiu
gi6 dong dugc tinh bang phuong phap phd cho két qua nhanh
va chinh xac so voi phuong phap tinh theo thoi gian. Khi ma
tran C # o, M + oK thi ¢6 hién tuong ® C® # I. Khi do
cong thire (6) khong con ding vi ¢6 cac thanh phan ngoai
dudng chéo chinh ctia ma trdn tich @'C®. Van d& nay duoc
giai quyét boi Foss (1958) khi str dung vec to chuyén vi

- (O _ (163 ] ¢ _ 5
mo rong {W(t)}—{{y(t)}} = {Sj{jgj}}e it = {6,}e%it.

Phuong trinh (4) twong duong voi:
Moey+[§ S Jwo={U @

A B
Vi (sj,Sj+n) 12 N c@p phirc lién hop, 1a nghiém cua hé
phuong trinh def{sS[AT+B]]=0; N cép vec to lién hop ({6,},
{6}) langhiém cta hé [s;[A+{BI] {6} = {0}.
Bicu dien {W(t)} = [6,[{Y(1)} = ©@{Y(D)}, bicu thic (22) la:

diag[a|{Y (O} + diag|[b;]{Y ()} = ©T {U;gf})}} 23)

‘ yl(t) yz(t)

| — E
f1(t) . fz(t), /\/ \
/\/\ V

Hinh 4 Hg hai bdc tw do chiu gi6

NANNANNNNY

va (bj, bjy) lanhiing cp lién hop.
Gidi hé phuong trinh vi phan béac nhét (23) ta thu duoc:

(t-1) dT} _
2N.1

= (/5@ -ndr} 4

YOl = {f_too &) aije_E

véi §;(0) = (03" {fO},Vj=1,..2N

Ap dung phuong phép trinh bay trong phéan 3, ta c6 phuong
sai ctia phan tmg 13, (t) tai k dugc tinh boi:
= [ BAL By Biem 9 (—i0) 91 (i0) By, (0)dw  (25)

0}

Trong d6 $;(fiw) 1a bién dbi fourier ciia § ;j(6). Cac

gid tri Byj; By, () duoc tinh twong tr nhu phan 3 voi

chu y cac dang dao dong phirc dugc str dung.
5. Thi du minh hoa

Dé minh hoa tinh chinh xéc clia phuong phép, tic gia
trinh bay thi du mot hé hai bac ty do nhur hinh v& 4.

a. Lucgio:
Luyc dat tai m; va m; fi(t) = 2f5(2) sinh ra tir phd van toc gio:
200z
4
I 21 (w) = @) v?

[1+505%5 )]5/3

v6iz=10m; V(10) = 25 m/s; v, =1.892 mss.
b.  Thudc tinh ciia hé:
kq + k2 -k,
kq +ky
(ky,ky) = (1.5,0.1), tan s6 dao dQng riéng khong céan
nhot tuong ung (wq; w,) = (1.458; 1.55) (rad/s). Ma trén

Ma tran d6 cimg K = 141750[ . Voi

khdi luong M = 10° [(1) 2] kg . Ma tran giam chén

c1+c;
—c,

tri (¢, ¢;) tanhan dugc ma tran C ty 1€ hay khong ty 1¢ voi ma
tran K va M.

¢.  Phuong phdp phdn tich theo thoi gian:

Phuong phap Newmark - hing s6 gia tbc trung binh
(constant — average - acceleration) Bathe (1996) dugc st
dung voi (& &) = (0.5, 0.25) va thoi gian T = NAt = 32768x

C =105 _CCZ] Ns/m. Bang cach thay déi gia
2
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0.125 = 4096 s. Nam cap vec to luc {R@®)}={fi(t), 0.5/(1)}
duoc sinh ra tir cing mét ham ph6 P, (w). D léch chuan
tinh tir nira cudi ctia chudi chuyén vi nhdm han ché sai s6 do
chuyén vi qua do ban dau. Gia tri cia do léch chuén cia
chuyén vi tai khdi lugng m, dugc ly trung binh tir nidm két
qua tinh toan trén:

T
55 fr/z yZZ(tj)dtj
NM _ Jj=1 T/2

03’2 5

d.  Phuong phdp tinh toan gid ty I¢:

Trong tinh todn c6 mdt phuong phép gan dung khi xét
bai todn ma trin C phi ty 1&. Bang cach thiét 1ap ma trén ¢ =
®'C 1di giir lai chc thanh phan dudng chéo chinh, phuong
phap phd trinh bay trong phan 3 dugc sir dung. D 1éch chuan
ctia chuyén vi tai m, duogc xac dinh béng:

o5 = I T B 2y bom Hy )i () P (@)

Trong d6 Py, (@) = {0} Pr(@){0} = {0 P, @) [ s 3os] (0}

Néu sir dung cong thire gan ding (16), do 1éch chuan ciia
chuyén vi 1a:

QPA ¢21f P, (w)dw + Z ¢212 Z?j Py, (w])

e.  Phuong phdp tinh toan phi ty I¢:
Sir dung cong thire (25), d6 1éch chuan ciia chuyén vi tai
my tinh bang;

i i ‘ — Displacement y2 time series - Newmark constart-average-acceleraion method |
'&ﬁouy 20 M0 KW B0 000 S0 M0 %00 BN 4000

Trong truong hop (c;1; ¢3) = (0.5; 0.1), mira trén ctia ma trén
vec to riéng O tuong tng la:

—0.29+0.4i -0.25+0.39i —-0.29-0.4i -0.25-— 0.391‘]

~1-0.28 + 0.4 0.25-0.39i —0.28—-0.4i 0.25+4+0.39i
A 1 0.5
Ma tin By, () = 6] P()6n = ] P, os]Om

voi 0}, O, lacéc vec to oot clia ouh,

1 Sosanh dp léch chuan:

Do léch chuin cia chuyén vi my theo cic phuong phap
trinh bay & trén duoc thé hién trong bang 1 dudi day. Hinh v&
5 minh hoa két qué theo ham thoi gian va mat do pho ciia két
qua theo 3 cach tmg véi truong hop (c4; ¢2)=(0.5;0.1).
Cex=0.IM+0.IK.

6. Kétluan va thao luin

Bai viét trén trinh bay tom tit phuong phép phd tmg
dung trong bai toan két cAu chiu tai trong gi6. Tac gia dua ra
phuong phap str dung tryc tiép ma trén giam chin tong thé
ctia két cau trong tinh toan do léch chuén cua phan tmg. Cac
dang dao dong phuc két hop voi cac ham truyén moi
$j(fiw) duge st dung trong tinh toan. So sinh két qua
phan tmg voi cac phuong phéap thong thuong hién nay cho
thdy do tin cdy cao (< - 4% so v6i phuong phép tinh theo ham
thoi gian), thoi gian tinh toan ngan (do chi phéi tinh toan toan
hoc véi s6 vong lip khong nhiéu) va két qué tinh toan khong
phu thudc vao qué trinh tur sinh vén tdc gi6 (hay lyc gio) theo
thdi gian. Nhuge diém 16n nhét ctia phuong phap 1a chi p
dung duoc cho bai toan tuyén tinh dan hdi va céc dang dao
dong phirc ctia két cAu chua dugc dé cap nhidu trong cac
chuong trinh phan tir hiru han. M6t s6 ¥ kién thao luan cia tac
gid nhur sau:

e Viéc tinh toan phan (mg cia hé két ciu trén co s& ma
trin giam chan gbc 1a can thiét. Mot sb phuong phéap
Jam tron cho két qua qua an toan, gy lang phi khong
can thiét trong xay dung.

Bing 155 léch chuan ciia chuyén vim,

0 gttt o’ i (3 ot | sty o 3 o cqish| ¥ Lh
" \—ancpwﬂiﬂﬂilmemw\; ;: ——Quasproporional method ;: T 1DEI-5m % 108-5m % 10E-5m % 10E-5m
i | i i i | W50l 186 | &7 | L1 | am | L7 BH | L4 02603
i i M a2 1505 | 18 | M7 13 | 213 | 14 ;| L7 | 02605%
2y £} gy 1510 18 | 88 | 134 | 147 | 1% AL | L0 026089
a4 | a 05,01 | 214 | 9% | 185 | 384 | 203 | 3058 | 1Al | 005014
! I~ 2y 0505 | 213 | 159 | LW a4l | L6 47 | 150 00504
i _ Zu i 0540 214 | B® 166 | 34 LR 1047 | 15 00507
" ) N et 0L01 | 33 | 815 | 306 | 377 | 318 57 | 268 002008
‘ LGe | 1% | 950 | L7 | 80 | L@ MM | 10 070n
ORI e BT WO R Ces | 207 | %23 L0 | 45 | 12 45 | L3 | 01001

Hinh 5 Chuyéh vimykhi (c;; ¢)=(0.5;0.1)
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Céc két cAu nhip 16n ¢ sy tham gia cla cac thiét bi
giam chin tip trung (cﬁu, nha siéu cao,...) hoac hé co
hé sb giam chan khi dong cao (cable,...) déu 1a ddi
twong can nghién ctu trong tuong lai.

Trén day 13 nhitng tom tit so luge vé mot phuong phap

tinh tac dong dong cua gid. Phuong phép nay tuy khong méi
nhung con nhidu didu cAn kham pha. Téc gia hy vong nhan
dugc nhiéu ¥ kién dong gop dé c6 thé hoan thién hon hiéu
biét chung vé dong e cong trinh. TAc gia xin trén thanh cam
on Tién S§ Pham Hoéang Kién da tham gia dong gop ¥ kién
trong qua trinh xay dung bai bao.

Moi y kién dong gop xin gi vé dia chi email:

quang.huy.nguyen(@usherbrooke.ca. Xin chan thanh cam on
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