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TOM TAT. Mirc d¢ nguy hai ctia dia chan ddi vi cong trinh nha cao tang 1a rat 16n. Viéc thiét ké két cau co thé khang chén
luon 14 dé tai thu hut nhiéu nha khoa hoc tham gia. Mot trong nhimg phuong phap don gian dé ting kha ning khang chan la
bd tri tAng clg trong két cdu khung. Trong nghién ciru nay, vi tri 1am viéc hiéu qué cua hai tng clng trong két ciu bé tong
cdt thép nha nhiéu ting s& duoc phan tich. Nghién ctru chi ding & mirc danh gi4 vé mat k¥ thuat, chua xét dén cac chi tidu
vé kinh té. Sy hiéu qua cua nghién ciru thong qua khao sat bang phwong phap s6, mé phong cong trinh chiu tac dong dia chin
dugc tinh theo TCVN 9386:2012 va phwong phap dong theo mién thoi gian.

TU KHOA. tdng ciing, két cdu nha nhiéu tang, phieong phdp déng theo mién thoi gian, dia chan cong trinh

ABSTRACT. The level of seismic hazard to high-rise buildings is very great. The design of structures that can resist shock
is always a topic that attracts many scientists to participate. One of the simplest methods to increase seismic resistance is to
place a hard stratum in a frame structure. In this study, the effective working position of two hard floors in reinforced concrete
structures of multi-storey houses will be analyzed. The research just stops at technical evaluation level, not considering
economic indicators. The effectiveness of research through survey by numerical methods, simulating works subject to seismic

impact is calculated according to TCVN 9386: 2012 and dynamic method by time domain.
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1. GIOI THIEU

Nha cao tang 14 loai cong trinh xdy dung l6n va phirc tap.
Khong gidng nhu cac cong trinh thap tang khi chiu tac dung
chu yéu cuia tai trong dung thi nha cao ting véi chiéu cao 16n,

su lam viéc ctiia né nhu mdt console ¢6 ¢ manh 16n khi chiu
tac dung cua tai trong ngang, cu thé & day 1a tai dia chén, lam
cho chuyén vi ngang cta cong trinh 16n gy ra ndi luc 16n
trong hé két cdu ciing nhu dnh hudng dén tam 1y cia nguoi
su dung.

Vi su phat trién vé cong nghé xdy dung ciing tao ra nhiéu
thach thirc cho mén khoa hoc két ciu cong trinh. Cac toa nha
cao tAng ngay cang manh hon, cuong do vét liéu ngay cang
cao hon. Déc biét, vicc str dung tang ctmg cho nha siéu cao
tang ngay cang pho bién h(rn Vi tri tang cung va s6 tang
clng trong két ciu nha cao ting luén 1a huéng xur Iy don gian
cho vi¢c khang chan hiéu qua. Nha cao ting co mot tang
clng c6 thé tim thiy trong nghién ctru cua Nguyén Hong Hai
[1]. B4i v6i cong trinh c6 hai ting cimg, McNabb va Muvdi
[2] nghién ctru sy lam viée cua nha cao tang c6 2 ting cung
v6i muc dich tim ra vi tri tang cung t6i wu sao0_ cho chuyen vi
dinh cong trinh 1a nho nhat. M6 hinh nhiéu tang cung cling
duoc hai tic gia Smith va Salim cong bd trong nghién ctru
trude day [3]. Ket qua cho thay su lam viéc cua két ciu phu
thudc Vao ti s& do cu’ng cua 161 — cot, 161 — tang cung, sO
luong tang cing va vi tri tAng ctng, mot diém chung la
chuyén vi ngang cang g1am khi nha <o nhidu ting cimg.
Nghién ctru cling chi ra rang nha c6 4 tang ctmg thi lam vige
hidu qua nhét, nhidu hon 4 thi tac dung cua ting clng thip
di v& mit k¥ thut.

Nuéc ta ndm trong khu vuc co tan suit Xay ra cac tran
dong dét 1a thip, nhing tran dong d4t manh thuong xay ra &
mién Béc va co thé 1én dén cip VIII (theo thang MSK-64).
Phén ldnh thd con lai thi cudong d6 yéu dén rat yéu. Theo
thdng ké ciia Nguyén Hong Hai [1] thi trong nhitng nim gan
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day, tan suét xuét hién dong dét ngay cang nhidu, gay tim Iy
bét én cho nhung dan cu song trong thanh thi ndi chung va
trong nhitng ngdi nha cao tang ndi riéng. Co thé liét ké nhu
dong dit ngoai khoi Viing Tau - Phan Thiét ngay
28/11/2007, M=5,1 d Richter, gdy chin dong cip IV theo
thang MSK64 (thang 12 cip) ¢ khu viue TP HCM, tran dong
d4t Ngay 23/6/2010 xay ra tran dong dat & khu vuc ngoai
khoi Viing Tau - Phan Thiét, M=4,7 do Richter, gdy nén chin
dong cép 4 & khu vue TP HCM va thanh phé Viing Tau. Piac
biét gin day tran dong dat 7 d6 Richter xay ra & Myanmar
ngay 24/3/2011 gan bién gidi 3 nuéc Lao — Thai Lan —
Myanmar da gay ra chén dong cap V tai Ha Noi va cap VI
tai mot sO noi tai khu vue Tay Bic. Do do, viée khao sat su
anh hudng cua vi tri hai tAng ctng trong két cu bé tong cot
thép nha cao tang khi dia chan xay ra 1a can thiét trong nghién
cuu nay.

2. TANG CUNG TRONG NHA CAO TANG
2.1 Sy lam viéc cia tAng cirng

Téng cing trong nha cao ting thong thudng duogc thiét ké
nhu mot hé dam ngang, rit cting (thuong goi la dam cimg)
hay tang cimg két ndi 13i v6i cac teong va cot & phia ngoai,
xem Hinh 1. Theo d9, 1561 thuong duoc bd tri & gitta cac cot
va dam cimg phat trién ra cac hudng dé lién két 15i va cot.

Khi ¢6 tai trong ngang tic dung vao cong trinh, cac cot
duoc lién két vai tang clmg co thé ngin can goc xoay cua 15i
lam giam déng ké chuyén vi ngang trén dinh cua 13i so véi
trrong hop 161 ding tu do. Nguyén 1y lam viéc cua hé
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Hinh 3. M6 hinh so dé tinh xdc dinh ni lie ciia 16i cimg trong hé hai tang ciing

théng nay 1a st dung 15i dé chiu hau hét tai trong ngang, ddng
thoi phan kha ning chiu cit theo phuong ding tir 15i ra cot
ngoai théng qua canh tay don cia tang cung. Nhimng dam
cling nay dugc phat trién ra dan dai bién (belt truss) cho phép
cac cOt bién tham gia vao chiu moment 1at. Do d6, khi tai
trong ngang tac dong 1én cong trinh, tang clmg, cic cot bién
két hop cung véi dai bién ngan can goc xoay va lam giam
chuyén vi theo phuong ngang cua két céu. Hé ting cung
trong nha cao tang lam tang d6 cirng cua cong trinh so voi hé
két cau khong dung tang clmg. Tang cimg dong vai tro quan
trong trong viée Kkét ndi 15i va cac cOt ngoai cung chlu luec.
Hé¢ thong nay con co tac dung han ché sy khac nhau vé viéc
co ngan lai gitta ¢t ngoai va 16i do tdc dong moi trudng va

luc doc gay ra. Hinh 2 mo ta cac trang thai lam viéc cua hé
hai ting ctng trong nha cao tang dudi tic dung cua tii trong
ngang.

Dua trén mot nguyén 1y vat Iy don gian dé chuyén hoa luc
cit tﬁng tur 181 trung tam thanh lyc doc trong ¢t ndm & bién
cong trinh khi chiu tai trong ngang. Thong qua mot hodc
nhiéu dim cung bd tri tai cac vi tri hop 1y theo chiéu cao,
giup tang dang ké do clmg ngang cua cong trinh. Hon nita,
hé két cau tang cing con ¢o6 uu diém 1a han ché anh huorng
ctia hién tugng chénh léch bién dang co ngan gitra cOt ngoai
va 16i do lyc doc gy ra. Hién nay, h¢ két cdu nay duoc ap
dung rat nhiéu. Theo Nguyén Hong Hai (2015) c6 73% két
céu nha cao ting st dung hé két cdu 15i cimg — ting cung,
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trong d6 50% 1 két cdu bé tong cdt thép. Vi wu thé vé kha
nang lam viéc, h¢ ket cau 13i — tang ctmg co6 the cao tdi 150
tang.

2.2 H¢ phuong trinh gidi tich ctia h¢ hai ting cirng trong
nha cao tang

V6i viée bb tri ting ctmg trong nha cao ting s& lam ting
d6 cing chéng ubn mot cach c6 hiéu qua. Su lam viée cua
hé hai tﬁng cung dugc mo hinh héa mot cach don gian bédi
hai tac gia Smith va Coull [4] bao gdm céc gia thiét nhu sau:
két cAu lam viéc dan hdi tuyén tinh, chi ¢6 lyc doc tac dung
vao cot, téng ctrng duoc lién két ngam voi 16i va khép véi
cOt, ket cau phuong ding co tiét dién khong dbi, chi co md
ment udn giy ra bién dang chuyen vi va cuoi cung la bo qua
anh huéng cua lyc cit. So dd tinh dwoc thé hién nhu trong
Hinh 3. Goc xoay cuia 16 tai vi tri ting ctmg 1 va 2 1an luot
duogc cho boi phuong trinh sau:
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Trong d6: EI va H 1a 6 cing chéng uén va tdng chidu cao
cua 16i; w 1a cuong d6 tai trong ngang; x;, x> 1a d¢ cao tuong
ung cua cac tang ctng 1 va 2 tinh tr dinh cuia 16i; M; va M>
1a nhitng moment ngam cua cac tang cing trén 10i.

Tuong tu, goc xoay cla tang cung tai vi tri nit 1 va 2 duoc
viét nhu bén dudi:

1)

_2M,(H-x)) 2M,(H-x,) Md
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Trong d6: (EA). 1a @9 ciing doc truc cua cdt; d/2 1a khoang
cach ngang tir cot dén trong tim ciia 161; (EI)y 1a d cimg udn
hiéu qua cua tﬁng cung.

Ddng nhét (1) va (2), bang cac phép bién ddi toan hoc dan
dén gia tri moment udn trong 15i dugc tinh boi cong thire sau:

2
M =WX2x ~M,-M, 3)

. Chuyén vi ngang cua céu trac c6 thé duoc xéc dinh tir biéu
d@ moment uon bang cach str dung phuong phap nhan bicu
do, két qua nhan dugc nhu sau:

i I[Ml(Htxf)+M2(H27x§)J (4)

8EI 2EI
3. PONG PAT VA PHUONG PHAP TiNH

0

Tinh toan két ciu chiu tic dong ngang do dong dit duoc
xem la mot trong nhitng khau quan trong trong thiét ké nha
cao tang. C6 nhidu phuong phap tinh va chi din tinh khac
nhau, xem trong [5]. Tuy nhién, trong bai bao nay chi trinh
bay ngén gon hai phuong phép tinh d6 13 tinh theo TCVN
9386:2012 va tinh bang phwong phap dong theo mién thoi
gian.

3.1 Phuong phap phd phén ing theo TCVN 9386:2012

Phuong phép nay dugc tinh hoan toan tu dong va dugc hd
trg trong cac phién ban Etab tir 9.5. Tuy theo dia hinh, loai
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dét nén ma phd phan tng c6 thé dwoc tao ra theo TCVN
9386:2012. Sau d6 duge gan ty déng vao phdn mém Etab dé
tinh dugc tai trong dong dAt. Cac chi din cu thé c6 thé tim
thay trong [1].

3.2 Phuong phap dong theo mién thoi gian

Phuong phéap nay dugc xay dung trén co s& cac biéu dd
gia toc dong dit co sin theo ham thoi gian. Phuong phép nay
dugc danh gia 1a mot trong nhirng cong cu manh nhit dé phan
tich sy 1am viéc cua két cau cong trinh dudi cic tac dong
dong hoc nhu va cham, nd, song, dac biét 1a taic dong dong
dat. Khi ap dung phuong phap phan tich dong phi tuyén nay,
cac théng s0 dao dong cua cong trinh nhu chuyén vi, vén tdc,
gia tc duoc tinh toan theo timg budc thoi gian nho. Tét ca
qua trinh tinh toan dugc gan tu dong trong phan mém Etab
v6i gian d6 gia tdc nén cho trudc.

4. KET QUA PHAN TiCH

Xét mot cong trinh c6 kich thude mit bang 17mx17m, co
tdng cong 20 tng va chidu cao mdi ting 14 3.6m. So dd chiu
luc khung — vach dugc chon trong nghién ctru nay va hé két
chu 1a khong thay dbi trong ca cong trinh. So dd bd tri mit
v6i kich thude chi tiét duoc thé hién trong Hinh 4. Cuong do
chiu nén tiéu chuan R;,,=18.5 MPa, chiu kéo tiéu chuan
Ryp=1.6 MPa, chiunén tinhtoan R,=14.5 MPa, chiu kéo tinh
toan Ry =1.05 MPa. M6 dun dan hdi ban dau cia bé tong khi
nén va khi kéo 13 E,=3x03 MPa. Tang cung thir nhét dwoc
cb dinh tai vi ting 20, ting cting thir hai thay d6i vi tri tir ting
3 dén t?mg 19. Chuyén vi va ndi lyc cia vach thudc khung
truc 3 1a muc tiéu khao sat trong nghién ctru nay.

i = L &l
B = L
E —_— & al
2 =R = = 3]

Hinh 4. Mt két cdu san dién hinh

4.1 Khao sat vi anh hwéng cia vi tri twong doi hai tang
cing den sw lam viéc ciia két cau

Trong phan nay, tai dia chan dwoc gan bing phuong phap
dong theo mlen thoi gian (MTG) va phwong phép phd phan
tng (PPU), tat ca chi xét tac dyng theo phuong tryc X. Hinh
5 thé hién mbi quan hé giira chuyén ngang tai dinh cong trinh
va vi tri bd tri tang cung thir hai. Truc hoanh biéu thi chuyen
vi ngang trong khi truc tung biéu thi vi tri tng ctng thir 2.
Dit liéu tir hinh anh cho thay khi ting cirng 2 & vi tri ting thir
7 thi chuyén ngang cong trinh 16n nhat va dat 0.10Im cho
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truong hop mién thoi gian, tinh toan theo phwong phap phd
phan tng thi gia tri 16n nhit dat 0.096m tai vi tri ting 8.
Chuyén vi ngang 1a nhé nhét cho ca hai phuong phap 1a khi
tang ctng thir 2 bd tri tai vi tri ting 17 va dat khoang
0.0745m. Nhu vay, xét v& mat chuyén vi cong trinh thi nén
bb tri ting clng thir 2 ¢ tAng 17 va khong nén b tri ¢ ting 7
va téng 8.
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Hinh 5. Biéu do thé hién chu‘yévn vi ngang cong trinh phu thugc
vao vi tri tang cung thir 2
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Hinh 6. Biéu dé thé hién chuyén gid tri moment tqi chdn vach
khung truc 3 phu thugc vao vi tri tang cung thur 2

Gia tri moment tai chan vach khung truc 3 duoc thé hién
nhu trong Hinh 6. D& dang nhan thiy gia tri moment 16n nhat
1a khi b tri ting cimg thir 2 tai vi tri ting 6 cho ca hai phuong
phap phan tich. Trong d6 phuong phap MTG dat 3617.96

kNm, con phuong phap PPU thi dat 3970.14 kNm. Sau d6 gia
tri moment giam dan khi dich chuyén tang cing di 1én, va
cudi cung gia tri thay déi rat it trong khoang dich chuyén tir
tAng 14 dén ting 19. Gi4 tri nho nhét thu duoc tir phuong
phap MTG la 2748.08 kNm trong khi phuong phap PPU cho
két qua 1a 2797.66 kNm.

Nhu vay, v6i hai phén tich trén, dé t5i wu vé& mit ky thuét
nén bd tri tng ctng 2 tai vi tri tAng 16 hodc tang 17. Khong
nén bé tri tai ting 6 va ting 7.

4.2 So sanh két qua giira hai phwong phap phén tich
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Hinh 7. Chuyén vi ngang cong trinh khi bé tri tang ciimg 2 tai
tang 17 cho ca hai phuong phap phan tich
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Hinh 8. Lyc cdt trong khung truc 3 khi bé tri tang cing 2 tai
tang 17 cho ca hai phwong phap phan tich
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Hinh 9. Moment vich trong khung truc 3 khi bé tri tang cimg 2
tai tang 17 cho ca hai phwong phap phan tich

Trong Hinh 5 va Hinh 6 déu cho thiy ban chit lam viéc
ctia két cdu 1a nhu nhau khi phén tich tai dia chén cho cong
trinh nha cao ting c6 hai ting ctmg. D6 14 vi tri ting cimg
thir 2 cAn bé tri dé két cAu lam viée hidu qua nhat 13 tai ting
16 hoic ting 17. Tuy nhién c6 sy khac biét vé do 1on giita
hai phwong phép phan tich. Trong sy so sanh két qua gitra
hai phuong phap, tang cung thir 2 s& duoc b tri tai tng 17.
Két qua vé chuyén vi, moment va lyc cit trong vach s& duoc
minh hoa trong Hinh 7, Hinh 8 va Hinh 9.

Hinh 7 biéu dién chuyén vi ngang céng trinh theo chiéu
cao toa nha. Két qua gitra hai phwong phép c6 su chénh 1éch
v6i nhau vé& chuyén vi trong khoang tir ting 3 dén ting 12,
v&i do chénh tuong ddi 1a 24.6% tai ting 4. Tir ting 14 trd
1én, @6 chénh nay 1a rit nho.

Hinh 8 thé hién gia tri lyc cit cua véch tai khung truc 3.
Dit lidu hinh anh cho thiy c6 su khac biét kha 13 rang giita
hai phwong phap véi luc cit thu duge khi phan tich bang
phuong phap mién thoi gian 1a 16n hon. B§ chénh 1&ch 16n
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nhét tai vi tri tng 17, tAng 14 va ting 13 14n luot 1a 72.3%,
82.3% va 76.6%. Tuong tu, Kkét qua gia tri moment dugc
minh hoa trong Hinh 9. Nguoc lai véi luc cét, gia tri momnet
tir phuwong phap mién thoi gian 1a nhé hon véi phurong phap
phé phan tng. Do chénh két qua moment giita hai phwong
phéap van twong d6i 16n nhung nhé hon trudng hop lyc cit.
D6 chénh 16n nhét duge tim thdy 13 57.9% tai tng 19. Ca
moment va lyc cit déu c6 hién tuong giat cép tai vi trf bd tri
tang cimg.

5. KET LUAN

Vi két qua phan tich thu dugc, khi dit ting clng thi 2 tai
vi tri tAng 17 chuyén vi dinh céng trinh nhé nhét trong khi
gia tri moment chin vach khung truc 3 cho gia tri nhé nhat
khi tdng clng thtr 2 dit tai ting 16. Qua d6 cho thay vi tri
tang cimg thir 2 dit tai ting 16, 17 1a phi hop nhit. C6 su
chénh 1&ch 16n vé két qua noi lyc khi phan tich tai dia chin
bang hai phwong phap va do 1a mét diéu tha vi cho nhiing
nghién ctru tiép theo. Ngoai ra cin c6 thém nhing nghién
clru m6i dé danh gia mbi quan hé vé& chi tiéu kinh té, tinh
thAm my, nhitng yéu cdu vé ky thuat dé tim ra su t6i wu cho
cong trinh.

6. LOI CAM ON

Nhom tac gia xin chan thanh cam on Khoa K¥ thuat Cong
trinh Truong Pai hoc Lac Hong da tao diéu kién hoan thanh
nghién ctru nay.
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