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TOM TAT

Muc dich chinh la khdo st hiéu qua ciia hé can nhét dén khd nang khdang chdn cho khung
nha nhiéu tang, dwoc phan bo khéc nhau theo phirong ditng dwdi dang phi tuyén. Pdc biét,
nhitng phén bé don gian ma khac nhau thi dwoc so sanh véi nhitng bién phap khac, bao gom
hai phwong phap nang lwong va mot giai thudt lap tim kiém mét cach tuan tw. Hiéu qud ciia
sw phdn bo khdc nhau nay da dwoc kiém tra ngay sau do bang cdch thiee hién cdc phan tich
lich sur thoi gian va lién quan dén mot ieng xir phi tuyén doi voi hé can nhdt va cac thanh phan
két cau Cac két cau da dwoc xét dén la nam khung bé tong cot thép véi sé tang khdc nhau va
cd vé hé cao d¢ binh thirong va khéng binh thuong. Cac. két qua ciia viéc phan tich dong da
dwoc kiém tra trong truong hop cdc khoang trong léch tang I6n nhat, gia. toc dinh san va e
can 16m nhdt. Cy the, phwong phdp nang hrong cung cap nhiéu két qua tot lién quan dén véc
giam chi phi, hiéu suat phdn phéi va iing dung don gidn so véi cac phirong phdp khdc phirc
tap hon, voi hiéu suat khdc hon.

Tir khéa: Hiéu sudt phin bé, hé can nhot, kha nang khang chan, khung bé tong cot thép
khong binh thuong, khung bé tong cot thép

ABSTRACT

The main objective was to investigate the effect of viscous damping on the seismic resistance
of multi-storey building frames, which are distributed differently along the vertical direction

in a nonlinear manner. In particular, the simple but different distributions were compared with

other measures, including two energy methods and a sequential iterative search algorithm.

The effect of these different distributions was then tested by performing time history analyses
and involving a nonlinear response to the viscous damping system and the structural mem-
bers. The structures considered were five reinforced concrete frames with different numbers of
storeys and both normal and abnormal elevation systems. The results of the dynamic analysis
were tested in the case of the largest offset gaps, the top acceleration of the floors and the
largest resistances. Specifically, the energy method provides many good results with regard to

cost reduction, distribution efficiency, and simplicity of application compared to other more
complex methods with different efficiencies.

Keywords: Distributed efficiency, viscous dampers, seismic resistance, abnormal reinforced
concrete frames, reinforced concrete frames

1. GIOI THIEU ciu triic duogc trang bi hé can nhét [1, 2]. Mic
Mot s6 nha nghién ciru di nghién ctu  du nd c6 vai tro quan trong, nhung cac quy
phén tng dia chan va tiéu chi thict ké ctia cac  dinh va hudng dan xay dung néi chung khong

51



Tap chi Khoa hoc va Cong nghé Truong Pai hoc Xay dung Mién Tay (ISSN: 3030-4806)

quy dinh mot phuong phap cu thé nao dé tdi
uu hoa sy phan bd cac hé can nhét. Cac nha
khoa hoc ho da dé& xut ra cac phuong phap
dit hé can nhdt va co thé duge phan loai thanh
hai loai chinh [3]. Loai dau tién dya trén céc
cong thire thiét ké don gian dé tinh toan ty 18
khang chan bo sung [4]. Tuy nhién, chi c6 mot
sO phu’O'ng phép du:oc cung cap dé chi ra cach
phan bo tong hé sé can thiét cho timg ting cua
tda nha khi 4p dung céc biéu thirc thiét ké nay.
Pay 14 truong hop mic du thuc té 1a co vo s6
kha ning trong viéc lya chon phan phdi cac hé
s6 khang chan dua trén ti 16 khang chén cta
khung nha duoc dinh san doc theo chiéu cao
cta toa nha. V& loai thir hai, nhiéu nghién clru
da chi ra vi tri phan phdi t6i wu dua trén cac
nguyén tic cua 1y thuyét diéu khién chu dong
hodc cac phuong phap dia trén tim kiém theo
d6 déc. Ngoai cac phuong phap thiét ké trén,
mot thuat toan tim kiém tuan ty (SSA) [5-7] va
mot thuat toan tim kiém tuﬁn tu don gian hoa
(SSSA) déu da duoc dé xuit lam phuong phap
xéac dinh vi tri khang chan va phan phdi hé s6
can nhot. Takewaki [8] da trinh bay mgt danh
sach toan dién hon vé nhu’ng doéng gop cho linh
vuc bd tri hé can nhét va két luan rang, cac ky
du két cAu van kho tim ra vi tri tdi uu cho hé
can nhét mac di ¢6 nhiéu thong tin quan trong.

Do do, nghién ciru nay la dé diéu tra tac
dong ctua mot sO phuong phap phan phdi chu
yéu thudc vé loai dau tién va sir dung phuong
phap thiét ké cho hé can nhét do Ramirez va
cong su dé xuat [9]. Cac phuong phap phan
phdi khac nhau dé duoc ap dung cho mét bd
khung bé tong cbt thep c6 s6 tang khac nhau.
DPé nghién ciru mbi trong quan gilra cdc
phu’O’ng phép phan phdi va tinh déu dan cua
ket céu, cac két cdu duoc xem xét khac nhau
vé tinh déu din theo do cao cua ching. Hon
nira, trong nghién cru nay, hanh vi cau trac
duoc coi 1 phi tuyén tinh va dé nghién ciru
anh hudng cta sy dich chuyén khong dan hoi,
céc cAu trac da dugce cai tao, véi cac mue do
khang chan bd sung khac nhau duge xem xét.
Céc thi nghiém lién quan dén ca dau ra cia
thiét ké, vé mit hé s6 khang chan tong thé va
phan tGng dong dat cua cdu trac va hé thong
can nhét, vé mit anh hudng giita ting cao nhit
va cac téng con lai con lai, gia tdc san dinh va
luc khang chén tbi da.
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2. PHUONG PHAP NGHIEN CUU

2.1. Co s6 dé xdc dinh nhu cau cung cdp
hé can khdng chan

Trong giai doan thiét ké, nhu cau vé khang
chén dugc xéac dinh theo phuong phap duoc dé
xuat va mo ta trong tai liéu [10]. Phuong phap
nay dua trén su so sanh phd nang lwong va phd
nhu cau thé hién trong mot do thi chuyen Vi -
gia téc. Phd nang luong c6 ngudn gde tir mot
phan tich phi tuyén tinh, trong khi d6 phd nhu
cau thu duoc bang cach giam pho phan tng
dan hoi twong Gmg véi cac trang thai gidi han
dugc xem xét. Cu thé hon, phd nhu cau duoc
xéac dinh 1a phd phan ng can lién quan dén
hiéu qua cua ty s6 can tong thé toa nha. Viéc
tinh todn ty s6 can nay cho ca co ciu phan b
tidu tan va ing xir chdm cua cac thanh phan
két cdu. Giao diém gitta duong cong ning
luong va phd nhu cau cho biét diém dic trung
va nhu cau chuyén vi thuc té. Pudng cong niy
dwa vao luc cét V, va chuyen vidinhD_ . thu
duogc tir phan tlch can bang chuyén thanh pho
ning lugng bang cach ap dung cac mdi mdi
quan hé sau day (Hinh 1).

v,

S, =t ()
M, 2T,
Trong do: @mﬂ 14 mot bién dang tai dinh
so véi mét dau tien &, o1 =1, n€u dang mot
1a chuan thi phai thong nhat gitra cac thanh
phan dinh. T, va M, 1a hé sb tham gia va khdi
luong c6 hiéu cua nhitng mdt co ban tuong
ing. Viéc ap dung cdac bude doi hoi mot sy
ly tuong héa vé song tuyén tinh cua pho nang
lugng, dé c6 duge do ctimg dan hoi, diém chay
déo va do ctmg sau dan hoi cua két cau SDOF
tuong duong.
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2.2. Trinh tir thiét ké hé can nhét phi tuyén

Trong giai doan thiét ké, khi can thiét thi
viéc trang bi thém hé giam chin da duoc tinh
toan, budc tiép theo 1a xac dinh khoang cach
cac co cau dé bd sung cac thiét bi giam chan
mong mudn. Phuong trinh thé hién céc ty sb
giam chin bo sung duoc cung cip cho mdt
dau tién bang hé can nhdt phi tuyén:

Np a;

Z(27r)
$e =6 = =

2 a; I+a; a; 1 ~l+a;
ﬂ’ CNL/f Droof®r/l

N

2

87’ Zm,@”
i=l1

Trong d6: Cy,;1a hé s6 can cua thiét bi j
, A, 1a mot han cia ¢ , N, va N la tuong
u’ng V0’1 s6 lugng thiét b1 va sb bac ty do, f; 1a
hé s6 khuéch dai llen quan dén viéc bd tri hinh
hoc céc thiét bi, T, 1a chu ky dan hoi & mot
dao dong dau tlen @ la sy khac biét gitra
phuong thire lién két VOl cac bac tu do boi cac
thiét bi, &, va m, 1a bién do va khoi lugng
cuabiactudothii.

Luu ¥ rang céc tiéu chi dua trén phuong
trinh trén cho phép xem céc khoang céach cua
hé cdn & ché d¢ don, ddc biét la mét dau tién.
Tiéu chi nay lién quan dén tdm quan trong cua
két cdu & mét dau tién.

2.3. Phwong phdp phén bé hé can

Viéc st dung cach phan bd lién tuc twong
ung voi dac tinh cua sy phén b thong thuéng
theo d9 cao ctia cac két cdu chinh, chang han
nhu khoéi luong va do ctmg. Néu yeu cau vé
khang chan cua hé can la khong gidng nhau
tai nhitng ting khac nhau, vi du: trong céc két
ciu bat thuong ma yéu cau khang chan noi
d6 & mot muc d6 nhat dinh, thi viéc phan bd
s& t6t hon. Cac phuong phap phan b khac co
thé dugc gia dinh bang cach xem xét cac hé sd
tat dan ty 1& v6i tham s6 chung cua ting V-
Cye = P14

3. KET QUA VA THAO LUAN

Dé so sanh sy phan bd khac nhau ciia cac
phuong phap dugc ap dung cho mdt loat cac
tda nha, xét nam két ciu khung bé tong ct
thép va nhiing khung nay bao gém ba khung
phéng binh thuong phan b theo phuong ding
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v6i 3, 6 va 9 tang (Hinh 2) va hai khung phang
khong binh thudng phan b theo phuwong ding
(Hinh 3). Mot trong cac khung khong binh
thuong 1a mot khung 6 ting, co khoang cach
thay d6i (6FIR), con cai kia va mot khung
6 tang voi khoang Iui & tang thir ba (6FIM).
N6 da duge gia dinh rang nhimng két ciu nim
trong mot khu vuc noi ma sy phan vung dia
chén da bi bién doi.

30 . 30 . 30 . 30 . 30 . 30
330

)
30 . 30 . 30

Hinh 2. Khung bé tong c6t thép binh thudng 3, 6
va 9 tang bo tri theo phuong diung

Hinh 3. Khung bé tong cbt thép 6 tang bt binh
thuong duoc bo tri theo phuong ding: ¢6 khoang
1ui va khoang cach tang thay ddi

500 500 500 500 500 500 500 500 500

Tét ca nhitng nhip co chiéu dai 5m va cac
tang c6 chiéu cao 3.3m, ngoai trir khung khong
binh thudng c6 khoang cach tang thay d6i, noi
ma chiéu cao cta hai ting dau tién 1a 4.5m.
Tat ca cac dam rong 1a 30cm va sau 1a 50cm.
Ty 1é ting cudng dau dim doc, & cac khép
bén trong, béng 0.80%. Cac cot dugce thiét ké
duoc xem xét ca mat cit hinh vudng va hinh
chit nhat véi kich thuéc khac nhau tir t6i thiéu
1a 30cm cho khung 3 tang dén t6i da 13 60cm
& day khung 9 ting. Kich thudc cua tit ca
cac coOt, cung vdi ty 1€ tang cuong cua chung.
Cho tit ca cac khung binh thudong va khung
¢ khoang cach tang thay d6i, trong lugng dia
chan, khong bao gdom trong luong ban than
cta dim va cot, tuong duong véi 676,5kN
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cho céac tang thap hon va dén 511,5kN cho céac
tang trén cung. i voi khung co khoang lui
& tang thir ba (6FIM), trong luong dia chan,
khong bao gdbm trong lwong ban than cua dam
va cot, tuong duong 1498.5kN ¢ ting dau tién
va dén 1318.5kN ¢ tang th hai. Ddi voi trong
luong ban than cua cac yéu td két cdu, khoi
luong riéng bé tong cbt thép dugc 1y bang
25kN/m?. N6 da duoc gia dinh rang cuong do
cua bé tong 1a 25MPa va gidi han chay déo
cua thép la 450MPa.

Ty 1¢ giita phan phdi dang t6i da, cac hé
s6 giam chin giit nguyén theo chiéu cao, trong
khi cac tang trén lyc giam chan thu duoc co
xu huéng giam dang ké (Hinh 4). Do d6, hé sé
giam chan ¢ cac ting nay do UD cung cap hoat
dong khong hiéu qua dé tiéu tan ning luong.
Dbi véi cac phuong phap phan phdi khéc, su
phan phdi ctia cac hé sé giam chan khong co
su nhat quan tot nhat so voi sy phan phdi luc
trong moi trudng hop, voi cac phuong phap
nang lugng. Vi vay, su khac biét thu dugc vé
tong luc giam chan giira cac phuong phap UD
va phan phdi thap hon sy khac biét vé tong hé
s6 giam chan.

Lién quan dén sy khac biét gitta cac
phuong phap phan phéi va UD, xét vé tong
luc giam chén, c6 thé cung cap thong tin quan
trong lién quan dén chi phi va ca vé luc truyén
dén cac thanh phﬁn cau trac dugc lién két,
nhung lai bo qua hiéu qua ctia phan phdi giam
chan, chinh vi thé ma cac xu hudng nay duoc
thao luan bang cach xem xét nhitng khéc biét
trén. Doi v6i mirc giam chan bd sung 16n hon,
su khac biét bi han ché va trong nhiéu truong
hop, gan bang khong d6i véi cac phurong phap
khong nang lugng. Két qua thi nghiém twong
tu cling thu dugc vdoi phuong phap SEPD,
mdc du phuong phap nay mang lai nhitng cai
tién 16n hon so vdi cac phuong phap khong
nang luong. Trong sd cac phuong phap ning
lugng, phuong phap SEESPD xéc dinh céc
gia tri thip nhét cho luc giam chén t6i da va
nhing cai tién khong bi anh hudng nhiéu boi
gia trj ctia giam chan b sung.

Mic du hé s6 giam chén thu duoc giam tur
a=20,5 xuéng a = 0,2, nhung lyc giam chén
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cuc dai tai cac téng khéac nhau dbi vai khung
6F voi a = 0,2 tvong tu nhu lyc giam chén thu
dugc khi sir dung a = 0,5. Khia canh th{r nhat
can xem xét 1a ty sb giam chén bd sung, ddi
v6i céc gid tri khac nhau cua a, 1a nhu nhau.
Thér hai, két qua nay cé thé dugc giai thich
néu van téc giam chan cyuc dai dugc ude tinh
1a van tdc gia, cu thé 1a tich cta tan sd tron
co ban va do dich chuyén cuc dai, ty 1€ véi
Droof. Theo cach nay, lyc gidm chén cuc dai,
dugc dua ra boi tich cta hé s6 giam chan va
vén toc tang Ién, a sé’t}"/ 1€ v6i D va s6 mil
cua D, cling nhu s6 mii cua T, s€ doc lap
voi a.
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Hinh 4. Ty sO san gitra lyc giam chan t6i da va
hé s giam chan (nvel = 20%): 6F (a), 9F (b),
6FIM (c) va 6FIR (d)

Dé so sanh cac két qua cua toan bd cac
truong hop nghién ctru dién hinh hiéu qua
hon. Gi4 tri minh hoa 1a cac ty suit, biéu dién
dudi dang ty 1¢ phan tram, gitra két qua cia
cac phuong phap phan bd khac nhau va két
qua cia phuong phap UD (Hinh 5). Hinh nay
xac nhan dung xu thé nhu mé ta trude day. Co
thé thy rang wu diém cac phuong phap MPD,
STPD, SSPD va IDPD khong xac dinh dugc
phuong phép nao noi trdi hon phuong phap
nao. Trong s6 phuong phap, thi két qua cua
phuong phap SSPD va IDPD c6 phan kha hon,
d6i voi khung 6 ting c6 khoang i (6FIR). Sur
bién dang theo phap ning luong co phan tot
hon, v6i ty suét trung binh khoang 20% va két
qua nay tot nhit duoc trao cho phuong phap
SEESPD.
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Hinh 5. So sanh cta tong toan cta hé sd bd giam
chin (cho ca S0 =20% va S0 = 10% )

4. KET LUAN

Nhitng khung phan phdi hé can khac
nhau thi dugc dit mot bo bay thiét bi ndi dat,
su dung phén mém REXEL dé chon loc va so
sanh v6i pho tiéu chudn xay dung ciia Y duoc
dung trong pha thiét ké. Xét sau truong hop
nghién ctru dién hinh, véi mdi hé can khac
nhau dugc dinh nghia bfmg hai gia tri dugc
thém vao 13 ty can va sy phan bd cua bay hé
s6 can dat ndi dat, su phan tich theo thoi gian
c6 thé dat dugc 588 lan. Bao gom viéc phan
tich cac khung rdng va khung 6 tang theo
phuong phap SSSA, téng cong c6 637 lan
dugc phan tich theo thoi gian. Toan bd cac
phan tich nay dugc thyc hién trén gia thiét
1a mot tmg xu phi tuyén dbi v6i hé can va
cac phan tir két cau thong qua mot khop déo
g xtr song tuyén tinh. Gia thiét nay da duoc
thuc hién nham don gian viéc tinh toan va dé
dang phan tich sy hdi tu voi mdt luong 16n
két qua theo thoi gian. Nén ciing xem xét dén
tinh 1au dai cua thiét bi dé lam tiéu tan phan
16n nang lugng trong hé can hon 1a trong két
céu ban dau.

Céc két qua phan tich phi tuyén theo thoi
gian dugc khao sat theo quan diém cuc dai va
léch téng, gia tdc dinh va luc khang chan cuc
dai. N6i chung, cac két qua do cho thiy rang
dang bién dao dong qua cac thong sb phan
{mg, gidng nhu truong hop cua tang léch, 1a
gidng nhau d6i véi cac két ciu, voi sy phan
bd hé can khac nhau, va khong c6 bat ky bién
thién c6 y nghia dac biét ddi vé6i dao dong cuc
dai. Két qua ciing d nhan manh rang, khi ing
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dung phuong phap SEESPD, chu y can phai
kiém soat tham s6 phan g cua cac ting ma
khong c6 hé can.

Lién quan dén hiéu suit cia cac phan bd
khac nhau, bao gdm su phan b ctia hé s6 giam
chan va lyc khang chin d6, phuong phap UD
¢6 hiéu suat thap, trong khi hai phwong phap
nang luong khac, néi chung 1a véi phuong
phap SSSA thi thé hién hiéu suat tt hon.

So sanh gitra phuwong phép khac lién quan
dén do giam cua lyc can toan phﬁn dén su
phan bd theo phuong phap UD, cac phuong
phap phi ning lugng don gian khac khong
thé hién dugc lgi thé 16n, mic du phuong
phap IDPD cho két qua tot hon. D giam t6t
nhat cta lyc khang chan toan phan 1a thudc
vé phuong phap SEESPD, cho ra cic gid tri
tuong tu dbi voi phuong phap dung giai thuat
lap phuc tap. Phuong phap SEPD duoc xac
dinh 1a cho d6 giam thap hon phuong phap
SEESPD, nhung tuong thich t6t v6i viée thiét
ké hé théng khang chan va kiém soat dugc
bién dang két ciu.

Do do, nghién ctru nay, da dugc xac nhan,
dbi voi viéc phan tich cac truong hop, do 1a
cac phuong phap nang luong Ia Iua chon t6t
nhat c6 thé dbi voi thiét ké tng dung cho he
can nhot. Thuc té, phuong phap nay cung cap
nhiéu két qua t6t lién quan dén véc giam chi
phi, hiéu suit phan phdi va tmg dung don gian
so v&i cac phuong phéap khac phtc tap hon,
voi hiéu suat khac hon.
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