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Tém tit. Phan tich tinh phi tuyén (NSP) 1a mét phwong phap x4p xi sit dung trong thwe hanh thiét ké va danh gia hiéu suit cia
cong trinh ch|u dia chin. Sw chinh xac ciia phuong phap tinh mét ph:m phu thudc vao viéc lwra chgn cac dang tai ngang ap dat vao
mb hinh két cAu. Bai bao nay phén tich va so sanh d tin cdy cia cdc dang tii ngang khac nhau khi 4p dung phwong phap tinh
trong viéc dinh lwgng c1r0ng do sup dé va hi¢u suét sup db cia cac khung phang bé tong cbt thép chiu dia chan. Cac két qua so
sanh tir phwong phap xap xi véi phwong phap chinh xac (IDA) cho tha\ rang dang tdi nao taora dlrong cong dav dan (dwong cong
quan hé lwe- -bién dang) co bién dang it nhét khi cong trinh sup db sé cho két qua ctiia phwong phap xap xi tot nhét.

Tir khod: Ky thudt déng dit dya vao hiéu sudt PBEE; Hiéu sudt sup dé; Phan tich dong gia tang (IDA); Phdn tich tinh phi tuyén (NSP)

Abstract. Nonlinear static analysis (NSP) is an approximate method used for seismic design and collapse performance evaluation
of buildings, based on the Performance-Based Earthquake Engineering (PBEE) methodology of the Pacific Earthquake
Engineering Research Center (PEER). The accuracy of the nonlinear static procedure depends on the lateral force distribution.
This paper analyzes and compares the reliability of several force distributions when applying to the nonlinear static method to
estimate collapse intensity and collapse performance of reinforced concrete special moment resistant frame (RC-SMRF) buildings.
The results of NSP are compared with the Incremental Dynamic Analysis (IDA), demonstrating that NSP will provide the ability
to accurately approximate the full IDA when choosing a most suitable force distribution.
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1. GIOI THIEU

Hiéu suét sup d6 cua cac két ciu khung bé tong cbt thép
(BTCT) chiu mémen trong nghién ctru nay dugc dinh lugng
theo quy trinh K§ thuat dong dit dwa vao hiéu suét
(Performance-Based Earthquake Engineering, PBEE) duoc
phat trién béi Trung tim nghién ctru dong dit Thai Binh
Duong (PEER) (Deierlein, 2004 ; Moechle and Deierlein,
2004 ; Krawinkler and Miranda, 2004 ; Porter, 2003 va
Haselton et al. 2007). Quy trinh PBEE nay bao gom bdn
budc chinh. Pay 1a mot su cai tién quan trong nham khic
phuc nhitng han ché ctia cac phién ban PBEE trudc d6 (ATC-
40, 1996 ; FEMA-273, 1997 ; FEMA-356, 2000 ; FEMA-
350,2000), cung cép mot su danh gia rd rang, minh bach hon
va hiéu suét cong trinh dugc xac dinh theo mét dinh dang
xéc suat. Quy trinh PBEE d3 duogc 4p dung rong rai trén thé
gidi (Deierlein, G., 2004).

Pinh lugng hi¢u suét sup db cua cong trinh (da tOn tai hodc
dang trong qua trinh thiét ké) 13 mét trong nhitng myc tiéu
¢bt 151 cia PBEE. Sup db & day dwoc hidu 1a do mat 6n dinh
doéng & mot hodc nhidu ting xay ra khi kha ning chiu tai
ngang suy giam (suy giam cuong d6 va do cirng ngang) do
két ciu bi hu hong boi luc dong dat va anh huong cia hiéu
ting P-A dan dén mot d¢ troi tang 16n. Hai dai dién cho hi¢u
suét sup dd 1a xac suit sup d6 (P[Collapse|IM]) va tan suat
trung binh hang nim (MAF) cua sy sup d6 (ACollapse) tuong
tmg voi cip d6 dong dat quan tam (vi du: dong dit xay ra véi
xé4c suét 10% trong 5 nam (10/5) hodc 20/5, 10/50, 20/50,
2/50...). Viéc tinh toan chinh xac hai dai lugng quan trong
nay giup bao vé cong trinh khéi sup d6 va 1am co sé cho viée
wée tinh cac hu hai va tdn thét (tai chinh, thwong vong...) do
dong dat trong twong lai. Phan tich dong gia ting
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(Incremental Dynamic Analysis, IDA) (Vamvatsikos va
Cornell 2002, 2004) dugc xem nhu 1a phwong phap udce tinh
chinh xac nhét cac trang thai gidi han cta cong trinh, trong
d6 ¢ sy sup d6 do mat 6n dinh dong téng thé. Tuy nhién,
viéc ap dung phuong phap nay 601 hoi mot quy trinh tuong
dbi phirc tap gdm nhiéu bude va tén nhiéu thoi gian, ngudn
luc (Han et al. 2010).

Trong khi IDA phurc tap va tén nhidu thoi gian, mot sb
phuong phap don gian dya trén phén tich tinh phi tuyén
(Nonlinear Static Procedures, NSP) van la su lva chon kha
thi va co the duoc ap dung trong thyc hanh thiét k& ma khong
cin cung cap cac dao dong nén. Dac biét, kh1 danh gia kha
nang sup d6 do mét én dinh dong cua két cAu, NSP tré nén
chinh xac hon khi su sup d nay duoc chi phéi chi yéu bai
dang dao dbng diu tién (mode 1) (Vamvatsikos D.,
Aschheim M., Comartin C.D, 2011). Bang phwong phap don
gidn nay, tmg xu cia hé nhiéu bac ty do (MDOF) dugc xap
xi boi md hinh hé mét bac ty do (SDOF) tuong duong co
duong cong kha nang (backbone curve) phu hop voi duong
cong day dan tinh (SPO) thé hién mdi quan hé lyc - bién dang
ctia hé két cAu. Két hop voi cac phuong trinh thyc nghiém,
mot su do dac vé phan tmg dia chin cua két cAu c6 thé nhanh
choéng dat dugc. Tuy ¢ nhidu phurong phap tuong t ton tai,
nhung thuong st dung dang duong cong kha nang 1a song
tuyén tinh (Chintanapakdee et al 2009; Nguyen, A.H et al
2010) nén chua phan anh chinh x4c phan tng cia két ciu
BTCT khi chju dia chén. Do d6, nghién ciru nay d3 st dung
phuong phap SPO-to-IDA (the Static Pushover-to-
Incremental Dynamic Analysis, SPO2IDA) phat trién béi
Vamvatsikos va Cornell (2005, 2006) cho phép sir dung dang
duong cong kha ning 1 tam tuyén tinh; ddng thoi két hop
v6i phuong phap 1y tudong hoa cua Chopra et al. (2010) dé
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tao ra cac duong cong IDA chinh xac hon; tur do, dat duoc
nhitng wdc tinh kha chinh xac cac thong sé phan ung
(Engineering Demand Parameter, EDP) va kha ning
(Intensity Measure, IM) ciia két cau cho cac trang thai giéi
han quan tdm trong d6 c6 mat én dinh dong tdng thé (GI).

Su lwa chon cac dang phan phdi tai ngang khac nhau c6
anh huong rat dang ké dén viée tao ra cac duong cong SPO
cia hé MDOF & muc d6 bién dang 16n va s& cung cap cic
wéc tinh khac nhau vé phan ung va kha ning cia két céu.
Diéu nay r3 rang s& anh huéng dén do6 chinh x4c cia phwong
phap tinh SPOZIDA (Lé Van Kha, Nguyén Hong An, 2014).
DPé xem xét vin dé& do, nghién ciru nay dé& xuét sir dung
phuong phap SPO2IDA véi ba dang tai ngang cung cp boi
FEMA-356 (ELF, first mode, Uniform) va ba dang cung cip
boi Vamvatsikos va Cornell (2006) (SRSS, SRSS then
uniform, SRSS then inverse) ap dung tinh toan cuong d¢ sup
db va hiéu sudt sup db cia cac khung phing BTCT chiu
mdmen; so sanh cic két qua tir phwong phap xdp xi véi
phuong phap chinh xac IDA, tir d6 dé xuét dang tai hop 1y
nhat.

2. MO HINH KHUNG VA DU LIEU PONG DAT

Nghién ciru nay st dung mot bo gdm 40 dao dong nén
trong bd dao dong nén Far-Field co ban dugc phat trién trong
du an ATC-63 (the Applied Technology Council (ATC)
Project 63) (Haselton, C.B. and G.G. Deierlein, 2007). Céac
dao dong nén nay c6 do 16n tir 6.5-7.6 va xac suit xay ra la
2% trong 50 ndm, tirc 1a ¢6 chu ky 2475 nam.

Heé két cdu dugc sir dung 1a cac khung phing bé tong cbt
thép chiu mémen (reinforced concrete special moment
resisting frame, RC-SMRF) ba nhip, ¢6 s6 ting khac nhau 4,
8, 12 va 20 tang (ky hiéu twong tng ID1010, ID1024,
ID1015 va ID1020), chu ky co ban 7; va phd gia téc
Saz20050(T1, £=5%) tuong Gng 14n luot 1 0.86s, 0.93g; 1.71s,
0.56g; 0.438g, 2.13s; 2.63s, 0.353g. Cac khung nay duogc
thiét ké theo tiéu chuén IBC-03, ASCE 7-02, va ACI 318-02.
Théng tin chi tiét vé& cic hé khung dugc trinh bay trong
Haselton va Deierlein, 2007. Cac mé hinh két cdu va img xir
ph1 tuyen (Vat liéu va hinh hoc) dugc thiét 1ap va phan tich
bang phan mém OPENSEES va MATLAB (2010).

3. CUONG PQ SUP PO VA PANH GIA HIEU SUAT
SUP PO BANG PHUONG PHAP IDA VA
SPO2IDA

3.1 Phwong phap IDA

Cudng d6 sup db (do mit én dinh dong) cua cong trinh do
cac dao dong nén c6 thé dwoc xac dinh bing phwong phap
IDA. Puoc dé xuit boi Vamvatsikos va Cornell (2002), IDA
1a phuong phap dong str dung mét chudi cac phan tich lich
su phan ng ph1 tuyen theo mién thoi gian (NL- RHA) cua
mot mé hinh két ciu chiu mot hodc nhidu dao dong nén. Mai
mot phan tich ddng dugc dac trung bai it nhét hai dai lugng:
(1) cuong d6 dao déng nén (IM), dai dién boi phd gia tdc,
Su(T1, &), tuong mg voi ti s6 can (&) va chu ky ¢ mode dao
déng dau tién (7)) ciia hé két cau; (2) phan tng cua két cu
(EDP) dugc xac dinh bang céc théng sé yéu cau ky thuat,
chang han nhu d6 trbi tAing & mai, G duoc xac dinh nhu 1a
chuyen vi mai chia cho chiéu cao cong trinh; hodc gia tri 16n
nhét cta cac do troi tang & tht ca cac tang, Ohnax, Xac dinh bang
céch chia d¢ trdi cho chidu cao mdi ting. Cudng d6 ciia mdi
dao ddng nén duoc ting giam tuong Gmg véi nhidu ti 16 khac
nhau (vi du: 0,2; 0,4; 0,6.. 1, 1,2 1,4.2.. )dexemxetdaydu
c4c pham vi tmg xir cua két ciu tir dan hdi dén chay déo va

cubi cung 1a sup dé do mit én dinh dong tdng thé. Cac két
qué tir nhitng phan tich NL-RHA cho nhiéu ti 1¢ khac nhau
ctia mot dao dong nén thu duoc mét duong cong IDA thé
hién méi quan h¢ gitra IM v&i EDP.

Hinh la thé hlen cac duong cong IDA cua khung 4 tang
chiu 40 dao dong nén, cac dudng cong nay cé thé dugc tong
hop thanh dudng IDA phan vi 16%, 50% va 84% cua So(T1, &)
cho Gy tir cac gia tri dugce tinh toan theo phuong trinh (1).

50% =% ;16% = x.exp(-5);
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Hinh 1. (a) Cac dwong cong IDA cia khung BTCT chiu momen 4
tang (ID1010) duéi 40 trdn dong ddt;(b) Puong cong phin phéi
xdc sudt sup dé twong vmg.

Sy mét 6n dinh dong téng thé biéu hién boi dic tinh nim
ngang (flatline) cia mdi duong cong IDA (Hinh 1a), & d6
phan g dia chin ciia két ciu (Ge) ting vo han chi véi mot
sy ting rit nho cua cuong d6 dao dong nén Su(T., &)
(Vamvatsikos D, Cornell CA, 2002). Cac gia tri So(T7, §) nay
1a cudng d6 can thiét dé gay ra sup d6 cong trinh, goi 1a diém
cuong d6 sup db (Sac) cua cong trinh (Han et al 2010) (cac
diém két thuc cua mdi duong cong IDA trén Hinh 1a), dugc
thé hién dudi dang xdc sudt trén Hinh 1b (c4c diém chim tron
roi rac). Thong ké tit ca cac gia tri Sac ndy theo phan ph01
logarit chudn thu dugc dudng cong phin phdi xdc sut
(Cumulative  probability function, CDF) suyp db
(P[Collapse]) cha cong trinh twong ‘g véi sy phan tan 6
clia cac dao dong nén xem xét (duong mau xanh lién nét trén
Hinh 1b). Dé ké dén anh hudng cua sy khong chéc chén trong
mo hinh (modeling uncertainty) (Haselton, C.B. and G.G.
Deierlein, 2007) lam anh huéng dén d6 chinh xac cua két qua
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tinh toan hiéu Wsuéit, duong cong P/Collapse] nay dugc hiéu
chinh lai voi tong d¢ phan tan:

0.5

( LN RTR? O-LN,Modelingz ) @
(duong nut nét mau do) (Haselton va Deierlein, 2007). Trong
d6, oLy rR= 0 va OLN,Modeling lﬁy bﬁng 0.5 (xét dén anh huong
ctia sy khéng chéc chén trong mé hinh). Tan suit trung binh
hang ndm ciia sy sup db (Acoltapse) duge tinh toan bang cach
lay tich phan duong cong P/Collapse] véi duong cong nguy
hiém dia chin cua khu vuc xay dung céng trinh (Hinh 2)
(Haselton va Deierlein, 2007) theo phuong trinh (3) (Ibarra
2003, phuong trinh (7.10)).

= [ P[Sac <x]|dA,, (x)| 3)

1a tAn suét trung binh hang nim cia sy

LN Total

mllapve

trong do6, A

Collapse
sup db hay ti 1& sup d6 trung binh hang nim, P[Sac < x]
1a x4c suat dé gia tri x vugt Sac (tirc 1 xac suit dé cong trinh
bi sup db khi cuong do dao dong nén 1a x), A,,, (x) 1a tin

suét trung binh hang nim cia cuong do dao dong nén vuot x
(tirc 12 mot diém trén dudng cong nguy hiém dia chan).

0.2
————— T=086s
0.15 ——T=171s
= —T=1213s
=
% ol T=263S
0.05
0 | I’:::_‘-=n"if_‘v_¥§tghvwli—-hl

0 02 04 06 08
84 (T1.655%) [¢e]

Hinh 2. Puong cong nguy hiém dia chan ciia vi tri LosAngeles
twong tng voi cdc chu ky T1 va ti s6 can 5% cua 4 khung BTCT
chiu mémen trong nghién ciru nay

3.2 Phin tich tinh phi tuyén (SPO2IDA)

SPO2IDA la mét phuong phap dya trén sy két ndi giira
duong cong déy dan (SPO) v&i dwong cong IDA khi thé hién
mdi quan hé gitta Su(7,§) VOi Onax. Phuong phap nay vé ban
chat thé hién mot mdi quan hé manh mé giita R-u-T. Thong
qua mot phuong phap twong tu nhu FEMA 273, dua trén
nguyén 1y sir dung hé SDOF tuong dwong d& xap xi phan
ung dong ctia h¢ MDOF, phurong phap nay doi hoi hé SDOF
st dung phai c6 duong cong kha niang phi hop nhét véi
duong cong SPO hé MDOF cua céng trinh. Puong cong kha
ning nay dugc tao ra bang cach ly tuéng hoéa dudong SPO
“chinh x4c nh4t” ciia hé MDOF. Céc duong cong IDA phan
vi thu duoc tir SPO2IDA (thé hién méi quan hé giita ti s6
giam cudng do R va d6 déo u) (Hinh 5b) cuia hé SDOF chi
can chuyén dbi phu hop sé& thu duoc cac duong phan vi IDA
16%, 50% va 84% cua hé MDOF thé hién méi quan h¢ gitta

a(TI, 5) va Onax-

Nhu dé cap & trén, dé xem xét sy anh huéng cua cac dang
tai ngang khac nhau dén d6 chinh xac cta phuong phap tinh
SPO2IDA va tir d6 d& xuét dang tai hop 1y nhat, nghién ciru
nay st dung sau dang tai ngang d& xuit boi FEMA 356 va
Vamvasikot va Cornell trinh bay bén duéi. Dang phéan phdi
theo chiéu cao ciia cdc mé hinh tai ndy dugc minh hoa trén
Hinh 3.
3.2.1FEMA 356
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Phan phéi lyc ngang twong dwong (ELF): S; =m jhf , trong

do m; 1a khdi luong va s 1 lyc ngang & san thit j, A} 1a

cao dd cua san tinh tir mat dat va hé sb k phu thudc vao chu
ky T1 cta cong trinh dugc tinh nhu phuong trinh 4.

1 7,<0,5
(7, +1,5)/2 0,5<7,<2,5 &
2 7,>2,5

Phén phéi theo déu theo chiéu cao (Uniform): S; =m, 5)
Phén phéi theo dang dao déng dau tién (first mode):

S; =m0 (6)
v6i ;1 1a gia tri cia mode 1 ¢ san thu j.
3.2.2 Vamvasikot va Cornell

Theo dang cin béc hai cta tdng cic binh phuong cua hai
dao dong déu tién (SRSS):
s;=(m, )" +mg,)")" )
Tuong tu truong hop (4) nhung gia tri tai ngang ¢ dinh
duoc thay thé b'fmg dang uniform (SRSS, then inverse
uniform).
Nghich dao cua truong hop (4) (SRSS, then inverse).

—#— ELF
(=== Uniform
& first mode
SRSS
—@— SRSS then

uniform
——— SRSS then

inverse

0 0.1 02 03
Do 16n cia tai ngang

Hinh 3. Cac dang phan phé:i tdi ngang theo chiéu cao ctia khung
8 tang (ID1024)

Thuyec hién phén tich diy din 14n luot voi ting truong hop
tai trén cho 4 khung str dung trong nghién ctru nay thu dugc
cac duong cong SPO nhu trén Hinh 4. Sir dung phuong phap
1y twdng hoa ctia Chopra et al. (2010), duwong cong kha nang
hé SDOF twong duong cua khung 4 tang ung véi dang tai 6
(SRSS, then inverse) dugc thé hién trén Hinh 5a (dudng mau
do6). Tir d6 cac duong phan vi IDA 16%, 50% va 84% va cac
diém sup d6 Sac twong tng dwoc wdc tinh (Hinh 6a). Phuong
phap SPO2IDA khéng chi cung cip cac gia tri trung tdm
(mean va median) cua Sac ma con c¢6 d6 phan tan do su bién
dbi record-to-record (9) va u theo phuong trinh (4). Dudng
cong phan phdi xac suat sup d6 twong tmg vai tdng d6 phan
tan o, 7o dugce vE trén Hinh 6b.

1 Xggo

S=—In| == | y= ]n(xso%) ®)
2 X16%

trong d0: Xguo, , X4, V& X500, trong Ung véi cdc gia tri cua

S 3404 > SAc 1604 SA¢c 5w, (cac diém cham tron) trén Hinh

6a.
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Hinh 4. Cdc duong cong SPO voi 6 dang phdn phéi tdi ngang: (a)
khung 4 tang (ID1010), (b) khung 8 tang (ID1024)
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Hinh 5. Khung 4 tang (ID1010) véi triong hop tai 6 (two modes

SRSS, then inverse): (a) Duong cong SPO va dwong ly twong hoa;

(b) Cac dwong phdn vi IDA cia hé SDOF tuwong duong tiwong trng
tir SPO2IDA

3,5
i 3
=)
i b
}"’é »
IR
E g "= Phin vi §4% IDA
7 0.8 ——— Phin v{ $0% IDA
"] ——Phin vj 16% DA |
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(a) D{ trdi ting lén nhit(6,.)
1
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S04
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0
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(b) S, (T,=0.86) [g]

Hinh 6. Khung 4 td‘ng (ID1010) voi truong hop tai 6: (a) Cdc
dwong phdn vi [DA tur .SPOZIPA; (b) Duong cong phan phoi xac
suat sup do voi tong dé phdn tan GLN, Total

4. KET QUA

Bing 1. So sanh két qua gitra SPO2IDA va phwong phdp chinh
xdc IDA khung 12 tang (ID1015)

Phuong phip Cac gia tri tinh todn
Sac,soe Sac,sae Sac.ise '
® () () ‘
IDA 0.62 0.92 0.42 0.480
(1) ELF 0.81 1.21 0.52 -0.211
Sai s6 (%) 31 32 24 -56
(2) first mode 0.72 1.07 0.47 0.329
Sai 56 (%) 16 17 12 31
(3) Uniform 0.64 0.93 0.42 0.446
SPODA [",i5 (%) 32 16 0 6.6
VOLEAC ) two modes SRSS 0.66 0.98 0.43 0.416
dang tai Sai 56 (% -
ai so (%) 6.5 7.0 24 13
(5) SRSS, then uniform 0.66 0.97 0.43 0.416
Sai s6 (%) 6.5 5.9 2.4 -13
(6) SRSS, then inverse 0.60 0.88 039 0511
Sai s6 (%) 3.2 3.9 71 6.9
Phuong phip Cic gid tri tinh todn
P[Collapse] | Acoiapse
OLaToul tal Sageyso xlO'p‘
IDA 0.630 0.290 12.6
(1) ELF 0.654 0.173 6.2
Sai 56 (%) 3.9 -40 -51
(2) first mode 0.647 0.221 8.6
Sai 56 (%) 2.8 24 -32
(3) Uniform 0.639 0.276 12
SPO2IDA g rF (0% 1.4 49 3
VOLEAC 74y two modes SRSS 0.648 0.263 11
dang tai Sai 58 (0
ai s0 (%) -2.9 -94 -13
(5) SRSS, then uniform 0.645 0.262 11
Sai 56 (%) 2.3 9.7 13
(6) SRSS, then inverse 0.645 0312 14
Sai 56 (%) 2.3 7.6 11

Bang 1 trinh dudi dang so sanh két qua tir phwong phap
SPO2IDA va phuong phap chinh xac IDA cho truong hop
khung 12 ting (ID1015). Tir cac két qua tinh toan so sanh
gitta hai phuong phap SPO2IDA va IDA trinh bay trong
bang trén, cac ham phan phéi xéc sudt syp db twong tng cia
4 khung nghién ctru dugce thé hién trén Hinh 7. Panh gia sai
s6 cu thé cua cac dang tai dugc thé hién trén Hinh 8.
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1 10
0.8 | o
b =204 E
- # == IDA-Haselton et al [$] = L :EL} “
% 0.6 TR = x 2. first mode
= WO 2401 ". 3, Unifrom
.'.5 I-ELF S0 4 Le » 4, two modes SRSS
204 2-firt mode < 1 * 5. SRSS, then uniform
s 3.Uniform ' o &, SRSS then inverse
. 70 *
0.2 i M 0.5 1.5 25 3.5 4.5 55 65 7.5 85 9.5
S.SRSS, then uniform e
" 6-SRSS, then inverse (@) S (T, = 0.865) [g]
0 2 4 6 s 10 :
(a) S,(T,=0286) [g]
1 — L.ELF
£ 10 + 2 first mode
- e % 2 + 5. SRSS, then uniform
% 0.6 SPODA ! = 6. SRSS, then inverse
= 1-ELF -2 X X .
5 0 . 2.first mode 0.1 1.5 ;.5 _3.; 4.5 5.5
- 3.Uniform (®) 5, (T=1.715) [g]
4 4 dtwomode SRSS 10 4
0.2 ¥ 5.8RS$S, then uniform Soug..
_ 0 .*"“1‘!':(;3!--;_1--‘
o 6-SRSS, then inverse ANBEY et
0 —-10 4**
0 1 2 3 4 = i |3 1. ELF
. _ % " | + 2. first mode
(b) S, (T,=1.71s) [g] L I 3. Uniform
1 ) = 4, two modes SRSS
40 | v 5.8RSS, then uniform
@ 6. SRSS, then inverse
0.8 -
- 0.4 1 16 22 28 34 4
o -7 13 3
g 06 —— IDA-Haselicn o al.[4) (© S, (T:=2.139) [s]
= SPOZIDA 10
2 04 1-ELF 9
& 2-first mode 1] ; 1
3.Uniform .10
0.2 &  4-twomodes SRSS —
5.SRSS, then unsform F 4 ~20 +§ 1. ELF
6-SRSS, then imvene = .30 - 2. first mode
’ é 2 3, Uniform
0 1 2 3 4 & 0 1 ok akas
(<) S, (T, =2.13s) [¢g] = * 5. SRS, then usniform
7 @ 6. SRSS, then inverse
1 <70 -
03 1 L7 24 31 38 45
0.8 (d) §, (T, =2.63s) [g]
_ Hinh 8. Sai s6 giita cdc dwong cong phin phéi xdc sudt sup do
2 0.6 xdc dinh boi phirong phap SPO2IDA voi phirong phdp IDA: (a)
E— ) IDA-Haselton et al [5] khung 4 tning (ID1010); (b) khung 8 tang ({D1024),' (c) khung 12
-5—5 SPO2DA tang (ID1015), va (d) khung 20 tang (ID1020).
204 LELF Nhin xét:
= 2first mode - T két qua cla phan tich day dan (Hinh 4), dang tai SRSS,
0.2 . :;’zﬁﬁ - then inverse (dang 6) ludn tao ra SPO “t¢ nhat” (Guernho
v 5.SRSS. {hen miform nhat khi cong trinh sup d6). Nhu so sanh trong cac Bang
6-SRSS, then inverse 1 va Hinh 7, 8, ket qua cia phuong phap SPO2IDA tng
0 : : vGi dang tai nay x4p xi rit tot voi phu'orng phap IDA (luon
0 1 = 3 4 bam sat duong chinh xac), sai sé ciia P[Collapse\IM] va
(d) S, (T, =2.63s) [g] Acoltapse ludn ludn 1a rét nho.

Hinh 7. Puong cong phdn phéz xde sudt sup dé xdc dinh béi - Mic dii sai 56 vé tong do phan tan a1, rour cua dang 6 doi

SPO2IDA vi IDA: (a) khung 4 tdng (ID1010);(b) khung8tang lac 16n hon mot s6 dang khac, nhung sai so cua gia tri

(ID1024); (c) khung 12 tang (ID1015) va (d) khung 20 ting Sacsor; thi nho hon, dl&?u ndy chimg t6 rang udc tinh
(ID1020) chinh xac gia tri trung vi Sac se 12 quan trong nhat, anh
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Anh hieéng dang tai ngang dén phirong phép tinh khi dénh gia hiéu sudt sup dé khung BTCT chiu dia chin

huwong nhidu nhit dén sy chinh xac cua két qua u6ce tinh
hiéu suat syp do.

5. KET LUAN

- Su chinh xac cua phuong phap SPO2IDA phu thudc
chit yéu vao viéc lua chon cac dang tai ngang. Dang tai
nao tao ra dudng cong diy dan (SPO) “té nhét” ctia hé
MDOF s& cho két qua xap xi t6t voi phurong phép chinh
x4c IDA. Pudong cong SPO “té nhit” s& twong Ung véi
truong hop cong trinh sup d6 khi bién dang 14 it nhét.
Tuy nhién cac dang tai nay la khong duy nhét, vi vay
viéc xem xét mot vai dang tai khac nhau khi st dung
phwong phép nay 1a cin thiét. Mot vai dang tai dwoc
cung cip béi FEMA-356 (2000) hodc cac dang dé suit
boi Vamvasikot va Cornell (2006) c6 thé duoc sir dung.

- Dbivai cac cong trinh BTCT chiu mémen trong nghién
ciru nay, st dung phuong phap tinh SPO2IDA véi
treong hop tai “SRSS, then inverse” s€ tao dudng cong
SPO “t& nhét”, cho két qua xp xi rat tdt v6i phwong
phéap IDA. Két qué nay cho thiy ngay ca déi véi cong
trinh thap tang (4 tang) v6i dang dao dong dau tién
(mode 1) dong gop chit yéu trong tmg xir sup d6 cuia két
cAu va anh huéng cua hidu img P-A 1a khong déng ké,
dén ca cong trinh cao ting (20 tang) chiu nhiéu anh
hudng boi cac dang dao dong cao va hiéu ing P-A. T
két qua nay c6 thé mé rong dé ap dung cho céc cong
trinh BTCT chiu momen khac.

- Gi4 tri cuong d6 sup dd trung vi (Sacsee;) dnh hudng
nhidu nhit dén d6 chinh x4c cua két qua hiéu suit sup
a6 (P[Collpse|IM] va Acoupse), chc gia tri khac (Sac 160,
Sac 342 hodc 01y Torr) thi it anh hudng hon.
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