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Tém tat

Cung véi su phat trién clia cong nghé xay dung, cac toa nha hién dai ngay nay cang tré nén cao hon, dap ting
nhiéu cong niing, vit liéu st dung nhe va cudng do cao hon. Két qua ctia su phit trién d6 dian dén cac toa nha
cao ting va siéu cao tang nhay cdm véi cic tac dong dong hoc cia tdi trong gi6 va dong dit. PE ddp dng dudc
cdc yéu cau phic tap vé két cu, cic hé két cAu dic biét nhu: hé két ciu dam chuyén, hé két ciu tang ciing
(outrigger) ngay cang dugc sit dung rong rai trong nha nhiéu ting. Cac hé két ciu nay c6 su lam viéc va anh
hudng dén céc két cau 1an cin cling nhu toan bd cong trinh, khac biét so véi cac két cau thong thudng. Vi vay
trong bai bdo ndy, tic gia tién hanh nghién ctiu Ging X1 ctia nha nhiéu tang c6 két cAu dim chuyén chiu tii trong
gi6 bang phan mém ETABS. S6 liéu dugc sit dung dé nghién ciu iing xit ctia két cAu dudc dua trén két qua tinh
todn ctia hai md hinh c6 cach mo ta phan tif dim chuyén trong phan mém ETABS khéac nhau 12 mé hinh 1 — md
hinh héa bang phan tit thanh va m6 hinh 2 — m6 hinh héa bang phan ti tim. Tir cac s6 liéu phan tich cho thiy
c6 su khéc biét kha 16n trong viéc st dung hai md hinh néu trén dé phan tich ing xi cia cong trinh nha nhiéu
tang chiu tai trong gié.

Tir khod: nha nhiéu ting; tai trong gi6; dAm chuyén; ting cting; outrigger; phan tich két cAu; phan mém ETABS.

A STUDY ON THE BEHAVIOUR OF TALL BUILDINGS WITH THE TRANSFERRING BEAM SYSTEM
SUBJECTED TO THE WIND LOAD USING ETABS

Abstract

Along with the development of construction technology, modern buildings are being higher and higher, having
more functions, being used lighter and high strength materials. The result of that development led to high-
rise and super-high-rise buildings sensitive to the kinetic stimulus effects of wind loads and earthquakes. In
order to meet the complex structural requirements, special structural systems such as the transfer beam and
the outrigger structures are increasingly applied in those buildings. These structures behave and affect the
neighboring structures as well as the whole building more differently than conventional structures do. Therefore,
in this paper, the author conducts a study on the behavior of multi-storey buildings using the transferring beam
system under the wind load by ETABS software. The results were obtained from two models with the difference
in the modelling of transferring beams analysed by ETABS software: model 1 - modeling with bar elements
and models 2 - modeling by plate element. The data showed that the behaviors of multi-storey buildings under
the wind load are significantly different when using two above mentioned models.

Keywords: multi-story buildings; wind load; transferring beam; transferring floor; outrigger; structural analysis;
ETABS software.
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1. M6 dau

Trong nhiing nim gin diy, v6i su phat trién clia nén kinh té tbc do do thi hda ngay cang cao. DE
dap tng dudc viéc ting dan sd, ngudi dan déu d6 don vé cac do thi, cac thanh phd 16n d€ sinh séng,
hoc tap va 1am viéc, nén cic cong trinh nhiéu ting dudc xay dung nhiéu tai cic thanh phd 16n. Bén
canh do6, cic tip doan kinh té 16n trén thé gidi thuong mubn khang dinh tiém luc kinh té, tai chinh
thong qua viéc dau tu xay dung nhiing tdoa nha c6 quy mo 16n, cao ting, siéu cao ting nhu: thap Buji
Khalifa & Dubai, toa nha Tapei 101 & Dai Loan va mot sb cong trinh khac. Viét Nam véi su phat
trién vé kinh té cling nhu trinh do khoa hoc k¥ thuit ngay cang cao, ciing da c6 nhiéu cic cong trinh
nha cao tang dién hinh nhu toa nha: Landmark 81 (81 ting, cao 461 m), Keangnam Hanoi Landmark
Tower (70 tang, cao 330 m), Bitexco Tower (68 tang, cao 262 m). Céc hé két cAu dic biét nhu: hé két
chu dam chuyén, hé két cAu tang cing (outrigger) ngay cang dudc sit dung rong rai trong nha nhiéu
tang. D€ giai quyét dudc van dé dit ra trong bd tri cong ning nha nhiéu ting can cac khong gian st
dung linh hoat nhu cac khdéng gian trung tdm thuong mai, phong hop ... doi héi khong gian 16n
phia dudi; trong khi d6 khong gian nha &, vin phong lai cin khong gian hep hon & phia trén. Giai
phép st dung két cAu “dam chuyén” d€ diéu chinh tiét dién va vi tri cic vach ciing hay cot trong nha
nhiéu tang 1 mot trong céc giai phap hitu hiéu d€ gidi quyét van dé néu trén.

Trong trudng hop cic tang bén dudi clia nha nhiéu ting, cic cot can phai bd tri thua dé tao dudgc
cc khong gian rong, con & cic tang trén thi cot dudc bd tri day dé gidm kich thudc dam hoic st dung
két cAu tuong chiu luc. Cac dam gilta céc tang c6 su thay d6i nhu vay can c6 do ciing 16n d€ truyén
cdc tai trong thang ding tlf cac cdt hodc cac tudng chiu luc bén trén xubng cic cot tang dudi. Cac
dam nay dudc goi la cac dAm chuyén. Mot s6 cong trinh c6 hé thdng dam chuyén da dudc xay dung
trén thé gidi nhu: toa nha “Trump International Hotel and Tower”- Chicago - My (92 tang) hé thong
dam chuyén dudc thiét ké dit tai tang 16 d€ tao khong gian cho khu vuc cong vién tai tang dudi. Toa
nha “Diwang International Commerce Center”’- Nam Ninh - Trung Qudc (56 tang), dim chuyén dugc
thiét ké tai tang 6 va ting 38 dung d€ dd hé tudng chiu luc va khung clia cdc ting phia trén. Tai Viét
Nam, hién nay ciing d4 c6 nhiéu c4c cong trinh nha nhiéu tang st dung hé théng dim chuyén nhu: toa
nha “D’Capitale”- Tran Duy Hung - Ha Noi (42 ting), hé thdng dAm chuyén nim & ting 6 toa C6 clia
du 4n vdi kich thu6c dim chuyén 16n nhét dude ghi nhin cao 3 m, rong 6,65 m d6 hé két cAu cot vich
khdi thap phia trén. Cong trinh tdoa nha “Dolphin Plaza”- My Dinh- Ha Noi (28 tang), hé théng dam
chuyén ting luc trudc ¢ chiéu cao 3 m vuot nhip 16n nhit 1a 28,4 m dit & san ting 4 d6 25 tang phia
trén.

Trong phan tich ting xt ctia nha nhiéu tang, viéc stt dung két cAu dam chuyén c6 dnh hudng 16n
dén su 1am viéc ctia cong trinh nhét 12 khi cong trinh chiu tii trong ngang. Tai Viét Nam da c6 mot sb
nghién ciiu cia cdc tac gia vé hé két ciu dAm chuyén nhu: “Nghién ctiu phan tich thiét ké két ciu dam
chuyén trong nha nhiéu tang” ctia Hiéu va cs. [1]; “Tinh todn va thiét ké két cAu dAm chuyén bé tong
cbt thép” ctia Tuan va cs. [2]; “Phd phén ting chuyén vi trong phén tich nha cao ting chiu dong dit
& Viét Nam bing phuong phap tinh phi tuyén” ctia Hai va cs. [3], “Khao sat hiéu qua phan tich dam
chuyén ting luc trudc dong thdi v6i khung bé tong cdt thép” ctia Hung va cs. [4]; “Tinh két ciu theo
phuong phap phan ti hitu han” ctia Cau [5]. Tuy nhién con kha han ché cic nghién citu vé su lam viéc
chung ctia dim chuyén trong toan bd hé két ciu cong trinh, do viy diy van 1a mot van dé can dudc
nghién cifu 1am r6. Trong bai bdo nay, tac gia sé tién hanh nghién ciiu ing X clia nha nhiéu ting c6
két cAu dAm chuyén chiu tai trong gi6 st dung phan mém ETABS.
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2. Vai tro va dic diém ciia hé két chu dam chuyén trong nha nhiéu tang

Dam chuyén bé tong cbt thép (BTCT) 12 mot loai dim thudng c6 dd ciing va tiét dién hinh hoc
tuong dbi 16n (ti 1& gitta nhip thong thiy va chiéu cao dam In/h < 4), c6 tic dung thay ddi trang thai
lam viéc ctia hé két ciu tit hé dAm cot chiu luc sang hé dim véch chiu luc hodc hé dam cot khung
nhung véi s6 lugng cot phia trén dim nhiéu hon s6 luong cot phia dudi dam.

Vi dim chuyén 1a dang két cAu c6 kich thu6c 16n hon rét nhiéu so v6i dim thong thudng nén su
lam viéc ctia dAm chuyén ciing sé khic so v6i dam thong thudng do c6 tdng xi 12 su két hop cia bién
dang ubn va cit. Do d6 viéc tinh todn va thiét ké dam chuyén sé khac so vdi tinh toan va thiét ké dam
thudng. Do budc cot bi thay ddi dot ngdt cling véi su xuit hién ctia dAm chuyén véi do ciing 16n 1am
cho hé két cAu tré nén phtc tap. M6t sb phuong phép tinh todn dim chuyén dudgc st dung hién nay la
tinh todn dua trén tiéu chudn ACI — 2012 [6] va tinh todn theo phuong phép gian 4o.

Do dam chuyén phai nhén tai trong rit 16n tlf cot hay vach ciing & phia trén truyén xudng dam nén
dang pha hoai do Iuc cit thudng hay xay ra v6i dim chuyén, nén cin phai dic biét quan tim dén tinh
toan chiu cit khi thiét ké loai dim nay. Su truyén Iuc cit clia tai trong truyén xubng gbi tua dién ra &
phan duéi ctia dim. Nhung luc cit theo phuong diing gan véi gbi tua nén dudc xem nhu cac Wing suét
truc tiép tai khu vuc d6 dé€ chiu cac ting suét kéo chinh. Cic ting suét kéo chinh hiu nhu nim ngang
khi tai dit & mit trén ciia dAm, nhung tai trong dit & mit dudi dAm thi gia tri clia ting suit kéo chinh
tdng 1én dang k€ va theo géc 45°C so véi phuong ngang.

Khi phan tich dan hdi vé6i loai dAm nay, trang théi cAn xét dugc tinh dén trudc khi dAm hinh thanh
vét ntt. Su hinh thanh vét niit nay xuét hién khi tai trong dat tif mot phan ba dén mot nia tai trong t6i
han. Cac két quéa phan tich dan hoi 1a chinh yéu vi chiing thé hién sy phan b cac ting suit ma giy ra
vét niit do d6 can dua ra cic chi din vé huéng cho vét niit va dong luc sau khi da xuét hién vét nit.
Trong trudng hop dam don nhip d5 tai trong tap trung, cic Ung suit nén chinh tac dung gin nhu song
song Vv6i cac duong ndi tai trong va cdc tru dd; ting suat kéo chinh 16n nhét tic dung song song véi
ddy dam; dng suét uén & ddy 1a khong d6i trén phan 16n nhip [7]. Khi ddm don nhip chiu tai trong
phan bb déu tir trén xudng, cic dudng ting sut kéo chinh c6 hinh lugn séng theo phuong song song
v6i day dam, trong khi d6 dng suét nén chinh luén vudng géc véi dudng ing suit kéo chinh. Néu tai
trong c6 huéng tac dung tif mit dudi ctia dim, quy dao chiu nén ctia dim sé c6 dang vom.

Viéc st dung két cAu dam chuyén c6 anh hudng 16n dén su 1am viéc ctia cong trinh nhét 13 khi
cong trinh chiu tai trong ngang. Khi chiu tic dong cla tai trong ngang, cac cOt G vi tri ngay phia duéi
cdc dAm chuyén chiu cic md men rat 16n va thudng bi pha hiy & vi tri nay. D€ khic phuc, cin ting
do cing ctia cot phia dudi dAm chuyén hoic ciu tao céc lién két gitta cot phia dudi v6i dam chuyén
theo lién két khdp nhiam chiu dugc cac bién dang xoay 16n. Chuyén vi ngang tuong déi giita cic ting
14an cén v6i tAng c6 bd tri dam chuyén c6 su bién thién khéac véi céc vi tri tang khéc, vi vay yéu td nay
ciing can dudc luu y xem xét khi thiét ké dé tranh anh hudng dén ciu tao ctia két ciu chiu luc ciing
nhu bao che cong trinh.

3. M hinh khao sat ¢ng x& nha nhiéu ting c6 dam chuyén

3.1. Lua chon mé hinh khdo sdt

D& khao st sy anh hudng clia dAm chuyén dén sy 1am viéc ctia hé két cAu nha nhiéu tang, nghién
ctiu dua ra cong trinh gia dinh sau:
- Vi tri cong trinh: dudng Xuan Thiy, quan Cau Giy, thanh phd Ha Noi.

33



Linh, N. N., Anh, N. V./ Tap chi Khoa hoc Céng ngh¢ Xay dung

- Quy md cdng trinh véi 30 tAng ndi v6i 4 tAng thuong mai dich vu va 26 tang vin phong cho thué.
Cong trinh cao 110 m trong d6 céc tang tif ting 1 dén tang 3 c6 chiéu cao 4,5 m; tng 4 cao 5,5 m;
cdc tang tf tAng 5 dén mai c¢6 chiéu cao 3,5 m.

- Cong trinh st dung hé két cAu khung — vach chiu luc két hop hé san khong dam. Khéi thuong
mai dich vu tif ting 1 dén tang 4 sit dung hé két cAu cot bé tong cbt thép (BTCT) chiu luc tiét dién
100x100 cm, tif ting 5 dén mai hé cot bién dugc chuyén thanh vach BTCT day 30 cm chay 4n trong
tuong. Dam chuyén tiét dién 100x150 cm nam tai vi tri tAng 5 vdi cao dd +19,00 m d5 hé vach ciing
khong lién tuc. San cic tang st dung hé két cAu san phang day 15 cm, mii nAim dau cot day 40 cm
va dim bién tiét dién 80x60 cm. Mit bang cong trinh va mo hinh hé két ciu xem trong Hinh 1 dén
Hinh 4.
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- Vat liéu st dung: chi tiét trong Bang 1.

Bang 1. Thong s6 vat liéu bé tong

Loai cau kién Loai BT Cuong do tinh todn Ghi cha
Cot, véch, 16i thang mdy, dam chuyén B45 25 MPa TCVN 5574:2018 [8]
Dam, san B35 19,5 MPa TCVN 5574:2018 [8]

3.2. M6 hinh hoa cong trinh

Nha nhiéu ting c6 nhiéu loai hé két ciu va so do tinh toan khic nhau. Dya theo cic so dd tinh
todn, c6 thé sit dung nhiéu phuong phap khic nhau dé xac dinh noi luc, chuyén vi cia tiing ciu kién
két ciu chiu luc va cia toan hé. Mot s cac phuong phép tinh todn cho nha nhiéu ting dudgc sit dung
hién nay nhu: Phuong phép co hoc két cAu, phuong phdp bién phan, sai phan hitu han, phuong phap
phan i hitu han. Trong céc phuong phdp niy, phuong phap phan ti hitu han 14 phuong phap c6 do
tin cdy cao, dé dang thiét 1ap phan mém hd tr¢ tinh toan dua trén co s& clia cac ma trin. Pbi v6i nha
nhiéu tang, s6 luong cac phan tir 12 rit 16n. Do d6 viéc tinh todn thong qua phin mém sé gitip giam
dugc thai gian tinh toan, miic do chinh x4c cao hon. Mot trong nhitng phin mém hé trg tinh toan dua
trén phuong phap phan ti hitu han dugc sit dung phd bién 12 phan mém ETABS cia hing CSI.

Céc ciu kién trong nha nhiéu tang c6 hé théng dam chuyén bao gom: hé dim thudng, hé cot, hé
san, hé vach va dim chuyén. Pbi véi phan mém ETABS cho phép ngudi st dung mo hinh héa céc cau
kién thanh cic phan tif dudi 2 dang: phan ti dang thanh va phan tif dang tAm.

Phan tif thanh (beam element) 14 phan tif c¢6 kich thudc chiéu dai 16n hon nhiéu so véi hai kich
thudc con lai. Loai phan ti nay c6 6 bac tu do tai 2 dau lién két ctia phan td. Toa do dia phuong clia
thanh c6 y nghia quan trong trong viéc x4c dinh tiét dién, tai trong va ndi luc clia phan ti.

Khi md hinh héa san va vach bang loai phan ti tim can dinh nghia tinh chét chiu lvc cta tim. C6
3 loai tAm nhu sau:

+ Membrane element: Phan tit dang mang, chi c6 thé chiu kéo, nén trong mit phang, mémen theo
phuong phép tuyén c6 thé bé qua;

+ Plate element: Phan tif dang tdm, chi chiu uén va chiu cit;

+ Shell element: Phan ti dang tAm vo, viia ¢ thé chiu udn, cit, vira chiu kéo, nén trong mit phang.
Phan tif nay 12 két hop clia hai phan ti Membrane element va Plate element.

Ngoai ra phan mém con cho phép ké dén hiéu ting bién dang cit trong phan tif Plate hoiic Shell.
Dé& ké dén hiéu ting nay can Iua chon loai ban “Thick — Plate” khi dinh nghia phan ti tAm.

- Céc ciu kién nhu dam va cot 1a nhiing ciu kién c6 dang phan tif thanh sé dudc mo hinh héa
thanh phan tif Frame trong phan mém.

- Céc céu kién san va véch 12 nhiing ciu kién c6 dang phan tir tim sé dudc md hinh héa thanh
phén ti Slab hodc Wall trong phan mém.

- CAu kién dam chuyén c6 tiét dién va trang thdi lam viéc khic v6i dam thudng nén viéc mo hinh
héa ciu kién nay 12 phan tif tAm hay phan t thanh can dudc xem xét k¥ cang. Trong bai bdo nay, tic
gia s& mod hinh héa két cdu dam chuyén theo hai trudng hop d€ c6 thé phan tich ddnh gi gitta hai
phuong phap mo hinh héa két ciu dAm chuyén nay la:

+ MO0 hinh 1 - két ciu dAm chuyén mo hinh 1 phan ti dang tAm.

+ M5 hinh 2 - két cAu dim chuyén mé hinh 14 phan tif dang thanh.
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3.3. Tdi trong tdc dung
a. Tai trong ding

- Tinh ti: Tinh tdi bao gdm trong luogng cac vt liéu ciu tao nén cong trinh dugc quy dinh theo
Tiéu chuidn Viét Nam TCVN 2737 — 1995 [9]. Tinh tai dudc quy ddi thanh tai trong phan b trén
m? san dudc tinh todn va khai bdo theo phuong trong luc 1én phan tit slab trong mé hinh phan mém
ETABS tuong tng véi tiing loai cong ning san theo b tri mit bang kién tric.

- Hoat tai: Hoat tdi bao gdm trong lugng ctia con ngudi, cic do vat, vat liéu, thiét bi ... dit tam
thdi hodc dai han 1én cic cAu kién cong trinh dugc quy dinh theo Tiéu chuin Viét Nam TCVN 2737
— 1995 [9]. Hoat tai san phan bd trén m? dudc tinh toan va khai bao theo phuong trong liic 1én phan
tii slab trong mo hinh phan mém ETABS tuong dng véi tiing loai cong ning san theo b tri mit bang
kién tric.

b. Tai trong ngang

- Trong pham vi ctia bai béo, tic gia chi ké dén thanh phan tdi trong gié tic dung 1én cong trinh.

- Téi trong gi6: Téi trong gi6 dudc tinh theo Tiéu chuin Viét Nam TCVN 2737 — 1995 [9], cong
trinh dugc xay dung tai khu vuc: quan Cau Gidy — thanh phé Ha Noi ¢6 ving gi6 1a II-B.

Tai trong gi6 tiéu chudn: Wy = 95 kG/m?. Thanh phin tinh ciia tai trong gi6 dugc gn vao tim
hinh hoc ctia cong trinh. Trong khi d6 thanh phan dong ctia tai trong gié dudc gan vao tim khoi lugng
clia san tai ting tang.

4. Két qua va danh gia
4.1. Chuyén vi ngang va chuyén vi ngang twong doi giita cdc tang

Sau khi phén tich, két quéa thanh phan chuyén vi ngang clia tAm ciing va chuyén vi ngang tuong
ddi giita cac ting dugc dua vao Bang 2 va 3. Trong dé:

- U, 1a chuyén vi ngang tuyét doi theo phuong X do téi trong gi6 theo phuong X gay ra.

- Uy la chuyén vi ngang tuyét ddi theo phuong X do tii trong gi6 theo phuong Y giy ra.

- Tir két qua chuyén vi tuyét dbi clia tAm ciing cic tang tinh ra dugc chuyén vi léch tuong ddi gitta
céc tang nhu sau:

AU, - AU,
AUx = —H' : 5 AUy =
i

Ain B AU}’i—l
Hi_,

trong d6 AU,,, AUy, 1a chuyén vi ngang tuyét ddi theo phuong X, Y do tdi trong gi6 gdy ra tai tang thi
i; AUy, |, AU,, | 1a chuyén vi ngang tuyét doi theo phuong X, ¥ do tai trong gi6 gy ra tai tAng ngay
phia dudi tang thi i; H;_; 14 chiéu cao ting ngay dudi ting thif i.

Tur két qua ctia Bang 2, Bang 3 va Hinh 5 ta dua ra mot sd nhat xét sau:

- Chuyén vi ngang clia tAm cting cong trinh trong mo hinh 1 va md hinh 2 ¢6 gi4 tri tuong tu nhau.
Gia4 tri chuyén vi ngang clia tAm cting cong trinh tai cdc ting trong m6 hinh 2 déu 16n hon mé hinh 1
nhung khong dang ké va 16n hon nhiéu nhit 12 1,65% tai gid tri chuyén vi theo phuong X tang 7.

- Chuyén vi ngang tuong dbi gitta cac ting clia cong trinh trong mo hinh 1 va mé hinh 2 ciing ¢6
gi4 tri khong qua chénh léch nhau. Riéng tai pham vi céc ting 1an cin véi tang c¢6 bd tri dAm chuyén
(tang 5, tang 6) c6 su bién thién khac biét so véi cac tang khac. Gia tri chuyén vi ngang tuong d6i
giffa cdc tng cla cong trinh trong mo hinh 2 16n hon mé hinh 1 nhiéu nhét 1a 3,4% tai vi tri chuyén
vi ngang tuong d6i theo phuong X ting 6.
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- Chuyén vi ngang tuong dbi giiia cic tang c6 su bién thién dot ngot tai vi tri ting 5 c6 bb tri dam
chuyén va ting 6 ngay phia trén ting c6 bd tri dim chuyén. Gid tri nay ting nhanh tif ting 2 dén tang
4 sau d6 giam tif tang 5 dén tang 6 va sau d6 tré lai chu ki bién thién 6n dinh tai cc tang phia trén.

- Chuyén vi ngang tuong d6i giita cic ting theo phuong X cé su bién thién rd rang hon so véi
phuong Y. Do d6 ciing clia cong trinh theo phuong X yéu hon theo phuong Y nén khi c¢6 bb tri dAm
chuyén 1am thay ddi do cing ting bo tri dam chuyén nén su bién thién nay ciing rd rang hon.

Bang 2. Bang chuyén vi ngang cic tang clia tAm cting cong trinh

R M6 hinh 1 M0 hinh 2 R M6 hinh 1 Mo hinh 2
Tang Tang
Uy (mm) U, (mm) U, (mm) U, (mm) Uy (mm) U, (mm) U, (mm) U, (mm)
Mai 114,950 89,489 115,644 89,868 16 73,819 47,557 74,511 47,868
30 113,553 87,382 114,246 87,758 15 69,445 43,988 70,134 44,291
29 112,032 85,193 112,725 85,566 14 64911 40,373 65,595 40,666
28 110,355 82,930 111,048 83,301 13 60,235 36,730 60,911 37,012
27 108,495 80,580 109,188 80,948 12 55,439 33,082 56,105 33,351
26 106,433 78,132 107,127 78,496 11 50,554 29,452 51,206 29,708
25 104,158 75,576 104,852 75,936 10 45,618 25,871 46,250 26,110
24 101,662 72,906 102,356 73,263 9 40,682 22,370 41,288 22,591
23 98,941 70,121 99,636 70,474 8 35,823 18,988 36,391 19,189
22 95,996 67,217 96,691 67,566 7 31,157 15,770 31,672 15,947
21 92,827 64,198 93,523 64,542 6 26,920 12,811 27,354 12,956
20 89,438 61,066 90,135 61,405 5 23,566 10,426 23,874 10,518
19 85,836 57,827 86,532 58,161 4 15,667 6,331 15,811 6,375
18 82,025 54,489 82,721 54,816 3 8,642 3,339 8,709 3,360
17 78,016 51,062 78,710 51,381 2 2,824 1,095 2,843 1,101

Bang 3. Bang chuyén vi ngang tuong ddi giita cic ting

R M6 hinh 1 M6 hinh 2 R M6 hinh 1 M6 hinh 2

Tang Tang

AU, AU, AU, AU, AU, AU, AU, AU,

Midi  0,000332 0,000497 0,000332  0,000498 16  0,001023 0,000830 0,001024 0,000832
30  0,000358 0,000517 0,000358 0,000517 15 0,001061  0,000840 0,001062  0,000843
29  0,000395 0,000533 0,000395 0,000534 14 0,001094 0,000846 0,001095 0,000849
28 0,000437 0,000553 0,000437 0,000554 13 0,001121  0,000847 0,001124  0,000850
27 0,000484 0,000575 0,000484 0,000576 12 0,001143 0,000842 0,001146 0,000845
26 0,000534 0,000599 0,000533  0,000600 11 0,001155 0,000831 0,001159  0,000834
25 0,000585  0,000625 0,000585 0,000626 10  0,001155 0,000812 0,001161 0,000816
24 0,000637 0,000652 0,000637 0,000653 9 0,001137  0,000784 0,001146  0,000789
23 0,000690  0,000679  0,000690  0,000679 8 0,001093  0,000747 0,001105 0,000752
22 0,000742 0,000705 0,000742  0,000706 7 0,000993  0,000688 0,001012  0,000695
21 0,000793  0,000731 0,000793  0,000732 6 0,000788  0,000557 0,000815  0,000570
20 0,000843 0,000755 0,000843 0,000756 5 0,001163  0,000586  0,001189  0,000592
19 0,000891 0,000778 0,000891  0,000779 4 0,001253  0,000504 0,001266  0,000508
18 0,000938 0,000798 0,000938 0,000800 3 0,001033  0,000369 0,001041  0,000372
17 0,000982 0,000815 0,000983 0,000817 2 0,000501  0,000180  0,000504 0,000181
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Hinh 5. Chuyén vi ngang tucng dbi giita cac ting theo phuong X va phuong Y

4.2. Noi lie cét, vdch vi tri lién két vdi dam chuyén

Sau khi phan tich, két qua thanh phan ndi Iuc clia cot — véch tai vi tri nit bién va niit gitia clia ting
14n cn vé6i tang b tri dAm chuyén dugc dua vao Bang 4 va 5. Trong do:

- Cot d6 phia dudi dAm chuyén tai nit bién va nit giita 1an luot 1a cot vi tri giao truc 1-F, 3-F tai

tang 4.
- Véch gbi 1én trén dam chuyén tai nit bién va niit gitta 1an lugt 12 vach vi tri giao truc 1-F, 3-F tai
tang 5.

- N, V3, V3, M5, M5 tuong ting 12 c4c thanh phan néi luc: luc doc, luc cit, md men theo hai phuong
cua cdt — vach dang xét.

Tt két qué ctia Bang 4 va 5, ta dua ra mot sd nhan xét sau:

- Trong mo hinh 1 v mo hinh 2 phan tii vach gbi 1én trén dAm chuyén vi tri nit bién va nit gitia
déu c6 céc thanh phan ndi luc chénh 1&ch nhau khong qua 16n. D6i véi vach & niit bién su chénh 1éch
16n nhét & thanh phin Iuc cat V3 tai chan véch, gia tri nay trong mo hinh 1 16n hon trong mé hinh 2 1a
15%. Déi vé6i vach & niit gifta su chénh 1éch 16n nhét lai & thanh phin md men M, tai chan véch, gid
tri nay trong mo hinh 1 16n hon trong mé hinh 2 1a 18,9%.

- Déi v6i phan tii cot dd phia dudi dAm chuyén, cac thanh phan noi luc Iuc doc (N), luc cat (Va, V)
trong mo hinh 1 va mo hinh 2 déu khong c6 su chénh léch qué 16n. Gi4 tri clia cac thanh phan nay
trong md hinh 2 16n hon trong md hinh 1 tai nit bién va niit gitta 1an lugt 1a thanh phan V5 vé6i 5% va
thanh phan V3 véi 12%.

- b6i vé6i thanh phin mo6 men (M», M3) clia cot & nit bién va niit giita déu c6 su chénh 1éch rit 16n
gitta hai mo hinh 1 va m6 hinh 2. Tai niit bién m6 hinh 1 ¢6 gi4 tri md men 16n hon mo hinh 2 nhiéu
nhét tai gid tri M3 & chan cdt va 16n hon gip gan 6 lan. Tai nit giita md hinh 1 ¢6 gid tri md men 16n
hon mé hinh 2 nhiéu nhét tai gid tri M, & dinh c6t va 16n hon gip khoang 3 lan.
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Béng 4. Bang ndi luc cot - vach bién tai tAng 1an can v6i dam chuyén

N Nbi luc
Mo hinh Cot véch Vi tri
tinh toan N(T)  Vo(T) V5(T) M, (T.m) M;s (T.m)

Cotdd phia dugi dim ~ Dinhcdt —185050 60,93 4815 -18517 —247.92

chuyén (Cot 1-Ftang4)  Chancot —1864.61 60,93 48,15 79,67 87,21

M0 hinh 1
Vich gbi lén trén dim  Pinh vich 62046 19320 968 6,85 55,05
chuyén (Vach 1-Ftang 5)  Chanvach —581,38 188,43 16,37 20,73 561,43
Cot d phia dudi dim ~ Pinhcdt  —185473 6401 4989 11747 —164,07
chuyén (Cot 1-Ftang4)  Chancot —1864,93 64,01 49,89 25,48 15,00
M0 hinh 2
Vich g6i lén trén dim  Pinhvich  —622,02 212,04 10,57 721 55,03
chuyén (Vich 1-Ftang 5)  chanvach  -588,16 210,57 13,91 1927 622,23
Bang 5. Bang noi luc cot - vach bién tai tAng l1an cin v6i dAm chuyén
PN Noi luc
M6 hinh Cot vich Vi tri
tinh todn N@T  Vo(T) V5(T) M,(Tm) M;(T.m)
Cot d3 phia dudi dim ~ Pinhedt  —1686,10 3948 1407  -79.57 -154.28
chuyén (Cot 3-Ftang 5)  Chancot -1700,00 39,48 14,07 2596  —59,58
M0 hinh 1
Vich gbi lén rén dim  Pinh vich —1479.63 18586 1257 23,67 73,88
chuyén (Vich 3-F tang 5)  Chan vach —1487,66 185,86 12,57 19,71 724,08
Cotdd phia dudi dim ~ Dinhcdt —1687.78 4130 1589 -2390 99,63
chuyén (Cot 3-Ftang 5)  Chancot -1697,96 41,30 1589 2142  —62,70
Mo hinh 2

Vich gbi 1én trén dim binh vaich -1479,19 180,11 11,27 -2292 63,78

chuyén (Vich 3-Ftang 5) Chan vach —1487.22 180.11 1127 1599 693,74

4.3. Noi lwc dam chuyén

Sau khi phan tich, két qua thanh phan ndi luc ctia dam chuyén tai tang 5 vi tri truc F dudc dua vao
Bang 6. Trong do:

- M+, M~ 1an luct 1a thanh phan noi Iuc md men duong va md men am cta dam chuyén.

- V 1a gid tri tuyét dbi 16n nhét ciia thanh phan luc cat.

Tur két qua ctia Bang 6, ta dua ra mot sd nhat xét sau:

- Céc gia tri ndi luc ctia dAm chuyén trong hai md hinh 1 va mé hinh 2 c¢6 su khdc nhau 1o rét &
tat ca cdc thanh phan noi luc: md men, luc cat, Iuc doc.

- Thanh phan luc doc trong dam chuyén c6 gid tri tuong ddi bé so vdi cac thanh phan mo men, luc
cat va khong anh hudng nhiéu dén tinh toan ciing nhu kha ning chiu luc ctia dim chuyén.
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- Trong md hinh 1 gi4 tri cac thanh phin m6 men duong M+ va luc cit V déu c6 gia tri 16n hon
trong md hinh 2. Gi4 tri cia M+ trong mo hinh 1 16n hon khoang 2 1an gi tri trong md hinh 2, trong
khi d6 gid tri V 16n hon khoang 3,2 1an mo hinh 2.

- Gia tri ctia cdc thanh phan m6 men 4m M— ctia md hinh 2 ¢6 gia tri 16n hon trong mé hinh 1.
Gia tri ctia M— trong m6 hinh 2 16n hon trong mo hinh 1 1a khoang 1,5 lan.

Bang 6. Bang ndi luc ddm chuyén

Noi luc
MBS hinh tinh toan
M+ M- \% N
(T.m) % (T.m) % (T) % (T) %
M6 hinh 1 979,00 100 -244.17 100 1384,49 100 8,23 100
Mo hinh 2 461,12 471 -383,52 157,1 428,54 44,1 2850 619,6

5. Két luan

Trong bai bdo nay da trinh bay nguyén tic phan tich ng x{ cia nha nhiéu tng c6 bd tri két ciu
dam chuyén bang cach st dung phan mém ETABS vdi hai phuong phap md hinh héa két cAu dam
chuyén, bao gdm mo6 hinh 1 - bing phan tit tim va mo hinh 2 - bing phan tit thanh. Tit cac két qua ctia
bai bdo, nhan thiy:

- Chuyén vi ngang cdia tim ciing cong trinh va chuyén vi ngang tuong d6i gitta cic ting trong
mo hinh 1 va mo hinh 2 ¢6 gid tri chénh léch nhau kh4 bé. Viéc md hinh héa dim chuyén khong anh
hudng nhiéu dén cic thanh phan chuyén vi nay.

- Chuyén vi ngang tuong dbi gilta cdc tang c6 su bién thién bét thudng tai cc ting tiép gidp véi
tang c6 bo tri dAm chuyén. Can luu y dén cic gi4 tri chuyén vi ngang tuong dbi nay khi tinh toan thiét
ké két cAu chiu luc ciing nhu bao che tai cdc tAng ndy d€ tranh giy ra ph4 hoai cuc bd tai cdc vi tri nay.

- Céc gid tri noi luc trong phan t vach gbi 1én trén dAm chuyén trong md hinh 1 va mo hinh 2 ¢6
gia tri chénh lé&ch nhau khong qué 16n. Khi tinh toan thiét ké néu st dung md hinh 1 cho cic gi4 tri
ndi luc 16n hon trong mo hinh 2 sé& thién vé an toan cho kha niing chiu luc ctia két ciu hon.

- Phan tif cot d6 phia dudi dam chuyén c6 thanh phadn mo men trong mé hinh 1 16n hon rat nhiéu
trong mo hinh 2. C4c gia tri thanh phan noi luc luc doc va luc cat lai khong c6 su chénh Iéch nhau 16n.

- Phan tif dam chuyén trong md hinh 1 vA mo hinh 2 ¢6 su khac biét rat 16n trong cic thanh phan
noi luc dic biét 1a thanh phan luc cat va mo men. M6 hinh 1 ¢ thanh phan md men tai gitta nhip va
luc cat 16n hon mo hinh 2. Trong khi d6 m6 hinh 1 lai ¢6 thanh phidn mé men tai gbi va luc doc nhd
hon mo hinh 2.

- D6i v6i két cAu dam chuyén, thong thudng bién dang do Ivc cit giy ra trong dim chuyén 1a 16n
hon nhiéu so vé6i bién dang udn va dong vai trd nhiéu hon trong tdng bién dang chinh vi vy khi mo
hinh dAm chuyén theo md hinh 1 - bang phan tii tim sé cho noi luc cia dAm chuyén sat hon véi thuc
té lam viéc hon.
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