Tap chi Khoa hoc Lac Hdng

Journal of Science of Lac Hong University )
S6 dac biét (11/2017), tr.104-109

Special issue (11/2017), pp. 104-109

PANH GIA CAC QUY TRINH PHAN TiCH TINH PHI TUYEN TRONG
TINH TOAN PHAN UNG DPIA CHAN CUA KHUNG THEP BRBFS

Nonlinear static procedures for estimating seismic demands of
buckling-restrained braced frames

Nguyén Hong An', Nguyén Khanh Hing?, Nguyén Ping Khoa?

lannguyenbk@gmail.com, *nguyenkhanhhungl979@gmail.com

1Khoa Ky thudt Xdy dung, Truong Pai hoc Bach Khoa, Tp. Ho Chi Minh, Viét Nam
2Khoa K7 thudt Cong trinh, Truong Pai hoc Lac Hong, Dong Nai, Viét Nam

Pén toa soan: 22/08/2016; Chép nhan diang: 01/09/2016

Tém tit. Hién nay cac phwong phap tinh phi tuyén dang dwogc sir dung rong rii trong viéc tinh toan thiét ké phan wng dia chin
cho cong trinh. Muc tiéu nghién ciru trong bai bao nay la so sanh sw sai léch va d chinh x4c ciia cac phwong phap tinh phi tuyén
twong thich AMC, phén tich diy din két hop dang dao dong MPA va phan tich ddy din chuin SPA trong su so sanh v6i phuong
phap dong phi tuyén theo mién thoi gian (NL_RHA). Hé khung thép giing BRBF 1a mét hé thong chéng lai hrc ngang hiéu qua véi
cic tac dong dia chin — dwoc ding trong nghién ciru nay. Cac cong trinh BRBF 3-,6-,10- va 14 ting dwoe phén tich chiu sy tic
dong ciia 2 bd dao dong nén manh c6 xac suit xdy ra 2% va 10% trong 50 nim. Két qua cho thiy cic phwong phap tinh AMC,
MPA c6 thé tinh toan kha chinh xdc cdc phén fing dia chin nhw chuyén vi va d9 trdi ting trong khi phwong phap SPA thi hep Iy
dé ap dung cho cong trinh thip tang.

Tir khod: Phicong phdp tinh phi tuyén,; Phuwong phiap AMC; MPA, SPA

Abstract. Nonlinear static procedures (NSPs) are now widely used in engineering practice to predict seismic demands in building
structures. This paper aims to investigate comparatively the bias and accuracy of adaptive modal combination (AMC), modal
pushover analysis (MPA) and standard pushover analysis (SPA) procedures when they are applied to buckling-restrained braced
frame (BRBF) buildings. Three-, 6-, 10-, and 14-storey concentrically BRBF buildings were analyzed due to two sets of strong
ground motions having 2% and 10% probability of being exceeded in 50 years. The assessment is based on comparing seismic
displacement demands such as target roof displacements, peak floor/roof displacements and inter-storey drifts. The NSP estimates
are compared to results from nonlinear response history analysis (NL-RHA). The response statistics presented show that the AMC,
MPA procedures can accurately estimate critical demand parameters such as roof displacement and interstory drift while the SPA
can reasonably use in low buildings. Moreover, the AMC tends to more consistently estimate seismic demands than the other NSPs
investigated in this study especially at lower stories of tall buildings.

Keywords: Nonlinear Static Pushover Analysis;, AMC; MPA,; SPA

1. GIOI THIEU khi chiu tai. Piéu nay chi ra sy han ché ctia phuong phéap khi
két céu di vao mién phi tuyen Pé khic phuc nhuoc diém
nay, phuong phép tinh phi tuyén cap nhit AMC (Adaptive
Modal Combination) di dugc Kalkan va Kunnath (2006) dé
xuét. Quy trinh AMC suy ra tir quy trinh phan tich ddy dan
tuong thich cia Gupta va Kunnath (2000) qua viéc nhan thiy
su can thiét hiéu chinh dang tai ngang nhur 1a phén ung cua
hé theo tng budc tai trong. Phuong phép dugc dé xuit cling
hop nhit nhitng wu diém vén c6 cua phuong phép phd kha
nang va quy trinh MPA.

Vi ban chét 1a phwong phép gin ding, nén cac phuong
phap tinh cin phai duoc kiém ching, danh gi4 trong viée ap
dung cho nhiéu dang céng trinh co tinh khac biét vé& hinh
dang, su phin bd dé cing, khdi luong va d6 bén. Muc dich
chinh ctia nghién ctru ndy 1a danh gia o chinh xac va sai 1éch
ciia cac phuong phap tinh AMC, MPA va phan tich ddy dan
chuin SPA trong viéc tinh toan phan tmg d1a chén ctia cong
trinh khi so v6i két qua chinh xéc theo mién thoi gian NL-
RHA (Nonlinear Response History Analysis).

Su phat trién cua k§ thuat khang chén trong nhitng huéng
dan thiét ké nhu ATC-40 (1996) va FEMA-356 (2000) da
thac déy viéc str dung nhiéu hon cac phuong phép tinh phi
tuyén trong tinh toan phan (g dia chin ciia cong trinh. Céc
phwong phép tinh phi tuyén c6 thé du doan phan tng dja chin
16n nhat cua cong trinh chiu dong dit voi vu diém tinh toan
don gian hon so v&i phuong phap phén tich dong phi tuyén
theo mién thoi gian (NL-RHA).

Trong mdt quy trinh phén tich tinh ddy dén truyén théng,
céc két cau chiu mot hé tai ngang ting dan dén khi chuyén vi
dinh cong trinh dat dén mot chuyén vi muc tiéu da xac dinh
truée. Co nhidu phuong phap di duoc dé& xuit dé xac dinh
gia tri chuyén vi muc tiéu cta cong trinh dudi tic dong cia
mot tran dong d4t. Phwong phap tinh phi tuyén dua trén dang
dao dong MPA (Modal Pushover Analysis) do Chopra va
Goel (2002) d& xuét cach tinh chuyén vi muc tiéu dua vao
bién dang ciia hé mot bac ty do twong dwong (SDOF).
Phuong phap MPA di dwoc ching minh c¢6 thé dy doan tbt

phan tng dia chin cta cong trinh. Tuy nhién, phuong phap
MPA sir dung mot hé tai ngang c6 dang bat bién trong subt
qua trinh phan tich va dang tai nay duoc xac dinh dya vao
dang dao dong trong mién dan hdi ctia cong trinh. Tai bét
bién nay 12 mot gidi han dang ké cta cac phuong phap tinh
truyén thong, vi su phan bd lyc quan tinh thyc thay déi lién
tuc trong sudt tran dia chén do sy suy giam cudng d6 két cdu
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2. CAC QUY TRINH TINH PHI TUYEN
2.1 Quy trinh phén tich dy din twong thich (AMC)

Phuong phap AMC bao gdbm mét chudi tinh toan ting
bLlLé‘C véi nhirng cap nhat c6 hé thong dugce thyc hién & cuodi
moi budce, nhu dudi day:
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Bude 1: Tinh toan thudc tinh két ciu (tin s6 dao dong w,,
ham dang @, tai tinh trang ban du cua hé.

Bucce 2: Voi dang dao dong thir n dugc xem xét, thuc h1en
phan tich ddy dan so khéi voi mot chuyen vi myc tiéu va sb
buée duge gid dinh trudce, sau d6 tién hanh “ghi’ lai tinh trang
hién hanh ctia hé & cudi mdi budc.

Buoc 3: Xay dung dang tai ngang twong thich nhu sau:

SY = ma!) (1)

trong dé: i 12 s6 budc phén tich ddy dan twong thich, m 13 ma
tran khéi lwong. Sy phén b tai trong (Sn(i)) ¢6 thé dwoc tinh
toan lai tai mdi budc hodc tai mot tip hop cac bude xac dinh
trude theo sy phan tich tri riéng dya trén thude tinh d6 cing
hién tai cia hé.

Budc 4: Xay dung duong cong kha ning biéu dién mdi
quan hé gitra lyc cit day va chuyén vi mai (Vi — ur), diing
dang luc phan ph01 tuong thich da duoc xay dung ¢ budc 3.

Buée 5: Chuyén dbi duong cong khé nang vira dugc xay
dung thanh dudng song tuyén tinh (Hinh 1a).
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Hinh 1. H¢ SDOF khong dan héi tir dwong cong pushover.
(a)Ly twong héa dwong cong day dan; (b)Quan hé luc - chuyén vi
_ ciia hé SDOF
Budc 6: Chuyén d6i cac duong song tuyén tinh qua mdi
quan hé lyc - bién dang (F, /L, - D,) ciia dang dao dong thir
n cua hé mét bac ty do khong dan hoi (Hinh 1b).

Lony _ Vony ; _ My 2)
L, M, A .

Bude 7: Tinh bién dang dinh D, = max IDu(1)| cua dang
dao dong thtr n cia hé mot bac tu do khong dan hoi véi moi
quan hé liyc — chuyén vi do lyc kich thich nén iig (1).

Buee 8: Tinh toan chuyén vi dinh u,,, két hop v6i mode thir
n ctia h¢ khong dan hoi SDOF tir cong thirc

fo) = rn¢mDn

Budc 9: Rut ra ket qua mong muon, 7, ,

3)
tir dir liéu phan
tich d4y dan khi chuyén vi mai bing chuyén vi Uppo -

Bude 10: Lap lai bude 2 dén bgéc 9 cho cac dang dao
dong bac cao cua hé thep yéu gﬁu vé do chinh XE:IC. )

Bugc 11: Phan ung tong thé dugce xac dinh bang cach ket
hgp I}hfrng phan ung dinh cac dang dao dong st dung quy
tac két hgp SRSS:

7 = max {(Zn:(rf”) )2 Jw]

2.2 Quy trinh phén tich diy din MPA

“)

V& nguyén tic, phuong phap MPA co ban giéng phuong
phap AMC. Piém khéc biét duy nhét 1a quy trinh MPA sir
dung dang tai ngang bét bién, nghia la dang tai ngang khong
thay ddi trong sudt qua trinh day dan, dugc tom t4t nhu sau:

- Tinh toan thudc tinh két cAu (tan s6 dao dong w,”, ham
dang ®,” ) tai tinh trang hién hanh cua hé.

- Xay dung dudng cong déy déan bidu din méi quan hé
giira lyc cét day mong Va chuyén vi mai (Vo, — u,) bing
phan tich ddy déan két ciu, dung luc phan phi

S, =m®, %)

- Dudng cong day dén duoc st dung dé xac dinh phan
tmg cua két cAu bang viée thyc hién tir bude 5-9 cua
quy trinh AMC dwgc mb ta trong phén 2.1.

- Lap lai phén tich véi cac dang dao dong cao hon cia
hé.

- Phan ung téng thé dwoc xac dinh bing cach két hop
phan tng dinh cac dang dao déng st dung quy tic
SRSS.

2.3 Quy trinh phan tich dy din chuin (SPA)

Quy trinh SPA 13 quy trinh phén tich diy dan chudn, van
sir dung dang tai ngang bt bién theo dang dao d6ng nhung
khong xét dén déng gop cua cac dang dao dong béac cao. Hay
noéi cach khac, quy trinh SPA giong quy trinh MPA nhung
chi xét dén dang dao dong déu tién.

3. MO HINH TINH TOAN HE KHUNG BRBFS

Nghién ctru nay sir dung hé két ciu khung véi hé giing
khong mat én dinh BRBFs (Buckling-Restrained Braced
Frames) trong trudng hop 3 va 6 ting dua theo trudng hop
mo hinh 3vb2 va 6vb2 dugc nghién ctru bdi Sabelli va cac
ddng sy (2000). Pic trung ciia 2 cong trinh 10 ting va 14
tng dwoc 14y tir Asgarian and Shokrgozar (2009). Chidu cao
cua cac khung BRBFs duoc thé hién ¢ Hinh 2. M6 hinh can
Rayleigh dugc st dung v6i hé sé can (=5% cho 2 dang dao
dong du tién. Phi tuyén vat liéu va hinh hoc ciing dugc Kké
dén trong nghién ctru nay. Phan tich tinh va dong phi tuyén
duge tién hanh st dung cong cu phan tich OPENSEES
2.3.2.2 va Matlab R2011b. Bang 1 trinh bay cac chu ky dao
d6ng diu tién cua bén hé khung BRBFs.

Hinh 2. Chiéu cao ctia cdc khung BRBF 3, 6, 10 va 14 tang
Bing 1. Chu ky dao dong tw nhién cua 4 hé khung BRBFs

Mode Chu k¥ dao déng T, (s)
Khung 3 t?mg Khung 6 t?mg Khung 10 t;"mg Khung 14 t;"mg
0.5040 0.7970 09819 1.2741
2 0.1972 0.2959 03376 0.4228
0.1188 0.1736 0.1866 0.2304

4. DU LIEU DAO PONG NEN

Nghién ciru str dung hai bd dao dong nén véi xac suit xay
ra 10% va 2% trong 50 nam (LA10/50, LA2/50), nghia la c6
chu ky trong 475 nam va 2475 nam tuong tmg (Somerville va
cong su, 1997). Mbi bd dao dong nén c6 10 tran dong dét véi
cuong d6 twong ddng. Cac phwong phap tinh phi tuyén da
duogc chirng minh c6 tinh chinh xac giam di khi két cAu bi dua
siu va mién phi tuyén (Nguyen va cong sy, 2010;
Chintanapakdee va cong su, 2009; Chopra va Goel, 1999,
Kalkan va Kunnath, 2007). Vi vay, nghién ctru nay da lwa chon
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hai bo dong dét c6 cuong do manh dé kiém ching, danh gia
d0 chinh xac cua chuyén vi muc tiéu dugc dy doan bdi phuong
phép tinh phi tuyén AMC. Bang 2 thé hién by dao dong nén
LA10/50. Phé gia tbc ctia bd dia chin LA10/50 duoc thé hién
trong Hinh 3. K&t qua phén tich tir mbi tran dong dat, va gia
trj trung binh ciia mdi by dugc so sanh dé danh gia do chinh
xac cua cac phuong phap (AMC, MPA, va SPA) so voi
phuong phap dong phi tuyén theo mién thoi gian NL_RHA.

Bing 2. Dao déng nén voi xdc sudt xay ra 10% trong 50 nam.

Record  Earthquake/Recording station E:;Ll;ﬂﬁ?é(: Dl(slgl)ce (;Sf:z)
LAO1 1940 Valley, El Centro 6.9 10 452
LAO2 1940 Valley, El Centro 6.9 10 662
LA03 1979 Valley, Array #05 6.5 4.1 386
LAOS 1979 Valley, Array #06 6.5 1.2 295
LAL0 1992 Landers, Yermo 73 25 353
LAl3 1994 Northridge, Newhall 6.7 6.7 664
LA16 1994 Northridge, Newhall 6.7 6.7 568
LA18 1994 Northridge, Sylmar 6.7 6.4 801
LA19 1986 North Palm Springs 6 6.7 999
LA20 1986 North Palm Springs 6 6.7 967
4

LAO1
LAO2

LA10/50 Khung 6 tang

Pseudo acceleration (A/g)
N

0 1 chukyT(s) 2 3

Hinh 3. Phé gia téc tai chu ky T ciia khung BRBF 6 tang img véi
bé dao dong nén LA10/50

5. PANH GIA PHAN UNG DIA CHAN CUA HE
KHUNG BRBFS BANG CAC PHUONG PHAP
TINH PHI TUYEN

5.1 Chuyén vi dinh/roof displacement
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Hinh 4. Duong cong ddy dan ¢ dang dao déng ddu tién ciia hé
khung BRBF 10 tang chiu tdc dong cdc trdn dong ddt (a)LAI10/50
va (b)LA02/50 va 14 tang (c); (d). Moi cham trén duong cong ddy

dan la chuyén vi dinh mdi ing véi méi tran déng ddt ciia cac
phuong phap AMC, MPA va SPA.

Chuyén vi dinh cua cac cong trinh BRBF 10- va 14 ting
g v6i dang dao dong diu tién dudi tac dong ciia 2 bo dit kién
dao dong dat nén dugc thé hién qua Hinh 4 bang nhing diém
danh d4u trén duong cong déy dan (pushover curve). Két qua
cho thay phan 16n chuyen vi dinh déu nam trong mién khong
dan hoi, diéu do cho thay céc hé két chu phan tich d4 bj dan
sau vao mién khong dan hdi dudi tic dung cua 20 trin dong
dét lua chon. Vi céc tran dong dét khac nhau, gia tri chuyén
vi dinh cua hé trén dwdng cong dy dén 1a khac nhau. Véi cac
tran dong dat ung véi bd LA10/50, gia tri chuyén vi dinh c6
d6 phan tan nho hon so vdi cac tran dong d4t LA2/50 trén
duodng cong déy dan.

Trong ca 4 hé khung BRBF, ta nhén thy gia tri chuyén vi
dinh mai khi chiu tac dong cia céc tran dia chén xac dinh tir
cac phuong phap tinh phi tuyén khong sai 16ch nhiéu v6i nhau.
Pé tim hiéu r6 hon vé sy chinh xéc cua phuong phap AMC so
Vv6i cac phuong phap tinh phi tuyen con lai cling nhu so véi
NL-RHA, céc gia tri chuyén vi tAng va d tréi tng cin duoc
xem xét.

5.2 Chuyén vi tang/floor displacement

Tuy nhién, két qua c6 s phan hoa cho hai hé khung BRBF
10 va 14 ting. Hai phuong phap SPA va MPA van khong ¢
sai léch nhiéu trong khi duong biéu dién chuyén vi ting cta
phuong phap AMC thi tach ra khoi 2 duong SPA va MPA
va ¢6 xu huéng nim gin v6i duong NL_RHA hon. Béi voi
khung 10 ting, & nhitng ting dudi, duong biéu dién cua
phuong phiap AMC géan nhu tiém cén voi duong NL_RHA &
¢4 2 bd dia chin (LA10/50 va LA02/50) va dén nhitng ting
trén cung thi lai tring V0‘1 duong cia MPA.

Hinh 6 thé hién sai s6 chuyén vi ting trung b1nh gitra cac
phuong phép tinh so véi phuong phap NL-RHA, u"ysp = unsp
/ unL_ria , chiu tdc dong ctia 2 bd dir kién dao dong dia chan.
Két qua cho thiy déi v6i khung BRBF 10- va 14 ting thi
duong biéu dién cua phuong phap AMC tich dan ra khéi 2
duong SPA va MPA tir trén xudng duéi, dudng AMC c6 xu
hudng gin voi dudng chudn “1” va cang khac biét cang o
tai nhitng ting dudi. Piéu nay 14n nita ching t6 tai nhiing
tng thip ciia-khung-cao-ting thi phwong phap AMC cho
thy sy vuot trdi so v6i 2 phuong phap SPA va MPA.
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Khung 6 ting

Khung 3 ting

3 6 -
LA10/50
5 .
2 4 4
3
......... SPA
14 2 ]
—x— MPA
—e— AMC 1
0 & T T 0 & T
0 0.5 1 1.5 0 0.5 1

Khung 14 tang

Khung 10 ting

=
o

O P N W B U1 OO N 0O O

OFRLrNWRhAULON

0 0.5 1 0 0.5 1
Chuyén vi tang / Chiéu cao nha (%)
Hinh 5. Chuyén vj tang trung binh ciia hé khung BRBFs 3-, 6-,10-
va 14 tang xdac dinh béi cac phirong phdp AMC so véi SPA, MPA
va NL_RHA chiu tac dong cua bo dia chan LA10/50.
Khung 10 ting
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Sai s6 chuyén vi tang, u"Nsp= UNsP / UNL RHA

Hinh 6. Hé s6 chuyén vi tang ciia khung 3-, 6-, 10- va 14 tang
chiu tac dong cia 2 bé dir liéu dia chan LA10/50 (bén trdi) va
LA02/50 (bén phai)

Bang 3. Dj sai léch gid tr chuyén vi ting tir cc phwong phap
tinh phi tuyén (NSPs) so véi NL_RHA vng vdi 2 b dao dong nén
LA10/50 va LA02/50

Do léch cua NSPs voi N RHA (%)

Khung Bédiachan SPA MPA  AMC
N LA10/50 1093 10.67 9.5

10 tang
LA02/50 679 676  6.62
. LA10/50 1427 1348 12.99

14 tang
LA02/50 1896 18.73 16.74

Phin tram do sai léch vé chuyén vi téng ctia khung 10-, 14
tAng tir cac phuong phap SPA, MPA va AMC so v6i phuong
phap NL_RHA duoc théng ké lai trong Bang 3 tmg v&i 2 bd
dir kién dia chdn LA10/50 va LA02/50. Co thé thay ring
phuong phiap AMC du doan chinh xac hon chuyén vi ting
cho cac hé khung va d6 chinh xac cang thé hién ro d6i véi
khung cang cao. Pudong biéu di_én cua phuong phap SPA co
xu huéng chdng 1én duong biéu dién cia MPA véi su sai
khéc rit nho & ca 4 hé khung.

5.3 D) troi tAng/Story drift
) Do troi téng trung binh cua hé khung BRBF 3-‘, 6-,10-, 14
tang chiu tac dong dia chan cua bd dao dong nén LA10/50

duoc du doan béng cac phuong phap SPA, MPA, AMC va
NL_RHA dugc thé hién trén Hinh 7.

Khung 3 ting Khung 6 tang
6
LA10/50
5 .
2 4
3 N
1 5 |
1 .
0 T T 0 :
0 1 2 3 0 1 2
Khung 10 ting Khung 14 ting
10 14
13 A
9 12 -
8 11
7 10 |
9 N
6 8 |
5 7
4 - 61
5 N
3 4 |
2 3
1 2
1 N
0 T 0 .
0 1 2 0 1 2

Hinh 7. Dj troi tang trung binh ctia hé khung BRBF 3-, 6-, 10- va
14 tang xdc dinh boi cdc phwong phdp SPA, MPA, AMC va
NL_RHA chiu tac dong cuia bé dir kién dia chan LA10/50
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Vi cac hé khung thip ting (3- va 6 téng) su khac biét do
trbi tAng tir 3 phuong phap tinh ph1 tuyen la khong dang ké.
Diéu nay cho thiy déi voi cac két ciu thip ting, dong gop
clia cac mode dao ddng bac cao 1 khong nhidu, vi vy co thé
chi can sir dung phuong phéap chudn SPA 1a du. Véi khung 6
tang, d6 sai léch vé do trdi ting tir ca 3 phwong phéap (SPA,
MPA, AMC) so v6i NL_RHA déu 1a 30% va 38% twong tng
v6i bd LA10/50 va LA02/50. V&i cac két cdu cao ting
(khung BRBF 10- va 14 ting) thi c6 sy khac biét 15 giita
duong AMC so v6i 2 duong SPA va MPA, biéu db thé hién
duong biéu dién d6 troi tAng ciia phuong phap AMC c¢6 xu
huéng nim sat vao dudng NL_RHA hon so véi 2 phuong
phap SPA, MPA. Trong bo dao dong dit nén LA10/50, do
sai léch vé @6 troi tAng so voi NL_RHA 14 29.7% (AMC) va
34.8% (MPA) d6i voi khung 10 tang; va d6 sai léch tuong
tmg 12 41.5% (AMC) va 53.6% (MPA) d6i voi khung 14
tAng. Didu d6 chung to phuong phap AMC cho két qua tbt
hon so véi 2 phuong phap SPA va MPA.

Ciing gibng nhu trong nghién ctru chuyén vi ting & trén,
két qua phuong phap SPA ¢6 xu hudng gan véi phuong phap
MPA trong tinh toan vé d6 tréi ting. D6i vdi bo LA2/50, do
sai 1éch so voi NL_RHA 1a 32,2% (MPA) va 33.2%(SPA)
g v&i khung 10 tang, va v6i khung 14 ting 14 59.3%(MPA)
va 59.7%(SPA).

Mot cach so sanh khac v& d6 chinh xé4c cia cac phuwong
phap tinh phi tuyén AMC, SPA, MPA so véi phuong phap
dong NL_RHA 14 sai s6 do troi ting trung binh, Ansp = = Ansp
/ Ani rHa , cling v6i 2 bo dir liéu dao dong nén. Hinh 8 thé
hién hé s6 do troi ting trung binh cua 4 khung BRBFs duéi
tac dong 2 bo dao dong nén. Cac biéu dd cho thiy sai sé cia
c4c phuong phap tinh phi tuyén SPA, MPA, va AMC trong
viéc tinh toan cac phan tmg dia chin c6 xu huéng ting 1én
khi c4c kich thich dia chan manh hon va chiéu cao cong trinh
16n hon. D6 sai 1éch 16n nhit khi dung phuong phap AMC
trong du doan do troi tang 1a 42% va 55% tuong (g v6i bo
dao dong nén LA10/50 va LA02/50. Trong khi d6, d6 sai
léch 16n nhat cia MPA 1én dén 54% va 59% tuong Ung véi
b6 dao dong nén LA10/50 va LA02/50. Bang 4 tong hop lai
do sai léch vé do troi téng cua 2 khung 10- va 14 tﬁng cua
phuong phap MPA va AMC so voi phuong phap ‘chinh xac’
NL RHA.

Biing 4. D§ sai léch vé gid tri dj tréi tang ciia khung BRBF 10 va
14 tang tir phwong phap MPA va AMC so véi NL_RHA

Do sai 1éch cua NSPs véi NL_RHA (%)

Khung Bo dia chan MPA AMC
. LA10/50 34.77 20.72
10 tang
LA02/50 3224 31.79
. LA10/50 53.62 41.53
14 tang
LA02/50 59.36 54.70
Khung 3 tang
3 3
LA10/5D LA10/5D
2 2
1 / ..... SPA 14 / ..... SPA
~—x— MP =—%— MP
A A
0 0
0 1 2 0 1 2
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Khung 6 ting

6 6

D

0 0
0 1 2 0 1 2

&

Khung 10 ting

10 10

9 9 |

8 8

7 7 |

6 6

5 5 |

4 4

3 3 |

2 2

14 1

0 ! 0 t T
0 1 2 0 1 2 3

Khung 14 ting

14 14

13 4 / 13

12 12 7

11 11 4

10 10

9 - 9 1

8 - 8 1

7 A 7

6 - 6

5 - 51

4] 4

3 - 3 1

2 2

1 1

0 0 T
0 1 2 0 1 2 3

Hé 56 dg tréi tcfng, A"Nsp = Ansp / ANL_RHA
Hinh 8. H¢ 56 d¢ troi tang ciia khung 3-, 6-, 10- va 14 tang chiu
tac dong cua 2 b dir liéu dia chan LA10/50 (bén trai) va LA02/50
(bén phdai)

6. KET LUAN

Nhitng két luan sau day thu dugc tir sy danh gid cac
phwong phap tinh phi tuyén trong tinh toan phan tng dia
chin cho khung BRBFs st sung by dao dong nén LA10/50
va LA2/50. Nhitng két luan nay dua trén sy so sanh giita két
qua tinh toan phan tng dia chin cua phuong phap AMC,
MPA, SPA va két qua ‘chinh xac’ tir phuong phap phi tuyén
theo mién thoi gian NL_RHA cho khung BRBF 3-,6-,10- va
14 tang




Pdnh gid cac quy trinh phan tich tinh phi tuyén trong tinh toan phan vmg dia chan ciia khung thép BRBFS

- Su sai léch két qua tinh toan (chuyén vi cac téng va do
trbi ting) tir cac phuong phap tinh phi tuyén so véi
phuong phap ‘chinh xac’ NL_RHA s€ cang tang 1én khi
cudng d6 dia chin manh hon va chidu cao cong trinh
cao hon.

- Cung v6i mot dir kién dia chén nhu nhau, chuyén Vi
dinh cong trinh dy doan boi cac phuong phép tinh phi
tuyén AMC, MPA va SPA khéng c6 su sai 1éch nhiéu
v6i nhau va két qua chinh xac tir phwong phap NL-
RHA.

- Véinhimg h¢ khung thap tang, chi can st dung phuong
phap chuin SPA 14 du dé danh gia phan ng cua két chu
dudi tdc dong cua céc trn dong dat.

- Phuong phap AMC cho két qua dy doan vé chuyén vi
tAng va do troi tAng tdt hon phuo‘ng phéap MPA va SPA,
dac biét la ¢ céc vi tri tAng thip cua cong trinh.

- Sai léch v& céac gi4 tri phan tng dia chan ciia phuong
phap AMC nho hon so véi MPA va SPA, vi trong
phuong phap tuong thich AMC c6 su cap nhat dang tai
ngang theo dic tinh dong ¢ timg thoi diém phan ung
cia hé, nghia 13 c6 xét dén su suy giam d0 cing cua h¢
trong viéc ap dung tai ngang vao trong qua trinh phan
tich. Khi d6 hé s€ lam viéc ‘that’ hon so véi viée chi sir
dung tai ngang cb dinh.
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