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Tém tit

Két cAu chuyén ngay cang dudc st dung nhiéu trong khoang hon chuc nim tré lai day & Viét Nam, c6 rat nhiéu
van dé trong tinh todn thiét ké két cAu loai nay dé phan 4nh ding su lam viéc thuc té trong cc cong trinh cao
tang. Trong bai b4o nay, chiing toi trinh bay vé tinh hinh st dung két cAu dAm chuyén trong cic cong trinh cao
tang & Viét Nam, cac cach thiét 1ap mo hinh tinh toan va tinh todn bé tong cbt thép cho két cAu dam chuyén theo
mot sb tiéu chudn thong qua céc cong trinh thuc té. C6 rat nhiéu loai dim chuyén da dugc 4p dung: dam thudng,
dam cao, dim chuyén dang tim chiu udn, dim chuyén dd véch, . . . vi vdy viéc mo hinh tinh toan ciing kha da
dang do tinh chét 1am viéc khac nhau. Viéc thiét ké bé tong cbt thép cho két cAu dim chuyén ciing khong gidng
nhiing cAu kién co ban (dam, cot, ban san) vi trang thai noi luc tai mot s6 vi tri clia cdu kién nay kha phiic tap.

Tir khod: bé tong cbt thép; dam chuyén; nha cao tang; ban chuyén; iing suit gidi han.
MODELLING TRANSFER BEAMS IN DESIGNING HIGH-RISE BUILDINGS
Abstract

The transfer structure has been used more and more in the past ten years in Vietnam, there are many problems
in calculating this type of structural design to reflect the actual work in high-rise buildings. In this paper, we
present the situation of using beam transfer structures in high-rise buildings in Vietnam, ways to set up calcu-
lation models and calculate reinforced concrete for transferbeam according to some design standard through
actual building. There are many types of transfer beam applied: long beams, deep beams, transfer plate, transfer
beams for supporting walls, . . . therefore, the calculation model is also quite diverse due to different working
status. The design of reinforced concrete for beam transfer structure is not the same as the basic constructions
(beams, columns, slab) because the stress state and internal forces at some locations of this structure is quite
complicated.

Keywords: reinforced concrete; transfer beams; high-rise buildings; transfer plate; limit stress.
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1. Giéi thiéu

Trong nhiing nim gan dy, xu thé phat trién trong thiét ké kién triic cia cac nha cao ting la tao
ra cac cong trinh c6 cong ning st dung da dang. Cac tang dudi cla toa nha thudng dugc thiét ké dé
lam khu dich vu nhu trung tim mua sim, nha hang, khu vui choi gidi tri... Trong khi d6 céc ting trén
thuong dudgc thiét ké véi muc dich st dung 1am vin phong hoic khu &, chi can khong gian vita hoic
nho. Chinh viéc phan chia khong gian khac nhau & cic ting trén va dudi toa nha doi hdi xuét hién mot
khu vuc chuyén tiép nam & nhiing tang trung gian.

*Tac gia chinh. Pia chi e-mail: vo_manhtung @yahoo.com.vn (Tung, V. M.)
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Khi cong trinh nha cao tang c6 su thay ddi 16n vé hé 1u6i cot vach giita cac tang trén va dudi clia
tang chuyén,ngudi ta sé st dung dAm chuyén. Dam chuyén c6 thé bing dam bé tong cot thép (BTCT)
hoic dam BTCT ting luc trude, thudng cé kich thude va trong lugng 16n. Vé miit két cAu thi khu vuc
tang chuyén la ving gian doan dbi véi két cdu diing, 12 noi tap trung khéi lugng va do cing, vi vay tinh
todn va cAu tao cho khu vuc nay phiic tap hon nhiéu. Mic du vy, vi 10i ich vé cong ning st dung va
tham my cong trinh nén dim chuyén vin dugc st dung ngay cang nhiéu & trén thé gidi va Viét Nam.

Trén thé gidi, nha cao ting c6 dam chuyén ciing dugc 4p dung khd rong rii & cc ving c6 dong
d4t yéu va trung binh nhu cic nudc khu vuc Pong Nam A: Thai Lan, Malaysia, Singapore, dic biét
12 Hong Kong [1] va mot s thanh phd & Trung Qudc. Theo sb liéu thdng ké, trudc nim 2016 thi hon
70% nha & cao tang & Hong Kong dudc thiét ké c6 hé thdng két ciu chuyén.

O Viét Nam khoang 10 niam tr6 lai déy, két cAu chuyén trong nha cao tang phat trién nhanh chéng
ca vé quy md va chiing loai.Tai thanh phé Ho Chi Minh, két cAu chuyén ting da dudgc st dung cho céc
cong trinh: toa nha Hiang Vuong Plaza (37 tang), Sai Gon Pearl (39 ting), Sealing Tower (26 tang),
cin ho cao cip Hanh Phic (20 tang), cao 6c¢ vin phong Nhon Trach — Pong Nai (17 tang), . . . Tai
Ha Noi, ¢ cac cong trinh tiéu biéu st dung dam chuyén: Tru s Bo Cong An, tdoa nha Dolphin Plaza,
FLC Twin Tower, Lancaster Nai Truc, The Pride, . . .

Mic du két cAu dAm chuyén dudc st dung ngay cang nhiéu nhung nhiing nghién ctiu cho loai két
cAu nay con kha han ché & trong nudc [2]. Nhiing tai liéu chii yéu mang tinh chit huéng din va mang
tinh chit kinh nghiém vi vy cac ky su thiét ké con thiéu kha nhiéu kién thiic d€ phan tich két ciu dim
chuyén, nhiing su ¢d nhu niit dim chuyén va céc két cAu 1an cin ciing da xay ra. Trong bai bdo nay,
chiing tdi trinh bay vé cach thiét 14p md hinh tinh todn dAm chuyén trong nha cao tang va dudc vi du
qua cic cong trinh thuc té. Chiing tdi sé phan tich vu nhugc diém va nhiing van dé can luu y khi sir
dung tung loai mo hinh.

2. Céc mé hinh phan tich néi lre dam chuyén

Trong ky thuat mo hinh két cAu chiu luc bang bé tong cdt thép trong nha cao tang biang phucng
phép phan i hitu han, ngudi ta thudng st dung phan ti thanh va phan ti tim (Hinh 1) [3-5] vi 2 loai
phan ti ndy di d€ mo td dugc su 1am viéc ctia hau hét cic két cAu chiu luc trong nha cao tang nhu:
dam, cot, thanh giing, ban san, tuong, 16i cling va viéc phan tich ndi luc, thiét ké bé tong cbt thép cho
cdc phan tif loai nay khong qua phiic tap.
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Hinh 1. Céc loai phan ti co ban m6 hinh két cAu chiu luc
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M5 hinh héa dam chuyén trong so dd tinh toan thi lai 12 mot vAn dé phic tap hon nhiéu vi céac
kich thu6c ctia loai két cu nay 16n hon nhiéu so v6i cac két cAu lan can. Viéc mo hinh héa chi tiét
dén mtc do nao ciing can dudc nghién ctiu k§ khong nhiing phu thudc vao tinh chit 1am viéc clia dAm
chuyén ma con sy tuong tac gitta dim chuyén véi cac két ciu 1an can.

Céc loai md hinh thudng dudc st dung d€ phan tich két cAu dAm chuyén BTCT trong so do tinh
toan két cu nha cao ting 12 mo hinh dang thanh (frame), mo6 hinh tim dang ban chiu uén (plate), mé
hinh tim dang vach (wall), m6 hinh phan t khéi (solid). Cdc md hinh phi tuyén c6 tinh chét vi mo
dugc st dung d€ nghién cifu xét dén su 1am viéc phi tuyén va su tuong tic ctia bé tong cbt thép thudng
khong dugc st dung trong tinh todn thiét ké vi qua phic tap va ciing khdng dudc dé cip trong nghién
cifu ndy. Sau day 13 nhiing phan tich cu thé vé nhiing loai md hinh va pham vi ting dung thuc té.

2.1. Mo hinh dang thanh (frame)

Mo hinh dang thanh phit hgp dam chuyén c6 nhip 16n (L/h > 5 — dam thudng), c6 hé két cAu trén
va dudi dim chuyén 1a dang cot va nam trong cung mit phang (Hinh 2(a)). Pay 1a loai md hinh don
gian nhét phit hdp véi so dd tinh toan tdng thé cong trinh, tuy nhién sé khong mé ta dugc chinh xic
nhiing ving lién két gitta dim chuyén va két ciu 1an cin.Thuc chit ctia mo hinh nay coi dAm chuyén
nhu dam thudng, thanh phan noi luc chii yéu 1a momen ubn va luc cat. Viéc tinh toan thiét ké nhu
ddi véi dam BTCT (hoic BTCT ting luc trudc) thong thudng gdm cé tinh toan cbt thép doc (chiu
momen udn), cbt thép dai (chiu luc cit) va tinh todn chiu luc cuc bo tai vi tri chan cot tic dung 1én
dam chuyén. Chiéu cao dam chuyén 1a khd 16n nén can phai mo hinh cac ving cing (rigid zone) tai
cdc vi tri dau cot va chan cot ndi véi dim chuyén, 1am phiic tap thém so dd tinh toan.

M0 hinh dang thanh dugc dng dung tinh todn dam chuyén tai cdc du 4n: Trung tim dao tao Dai
hoc Kinh Té Quéc Dan (s6 207 Giai Phéng), Tru s Thanh Uy Ha Noi (s6 4 Lé Lai) (Hinh 2(b)), Tru
s6 Co Quan Kiém Toan khu vuc 1 (s6 82 Ngoc Khanh), . . .

(a) Mo hinh dang thanh (b) Dam chuyén tru s Thanh Uy Ha Néi (s 4 Lé Lai)

Hinh 2. Ap dung m6 hinh dam chuyén dang thanh

2.2. Mo hinh dang tdm chiu uén (plate) [6]

Mo hinh loai nay phtt hgp dim chuyén c6 nhip 16n (L/h > 5 — dam thuong), c6 hé két cu trén va
dudi dam chuyén la dang cot nhung khong nam trong cting mit phang, dang két cAu nay c6 thé goi 1a
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ban chuyén (transfer plate) (Hinh 3(a)). Mo hinh nay coi dim chuyén nhu ban bé tong cdt thép chiu
ubn theo 2 phuong, thanh phan noi luc chii yéu 1a momen ubn va luc cit theo 2 phuong. Viée tinh
toan thiét ké kha don gian nhu d6i v6i ban BTCT gdm c6 tinh toan cdt thép doc (chiu momen udn),
cbt thép dai (chiu luc cit) va tinh todn choc thiing tai cac vi tri lién két cot véi dAm chuyén. Tucng
tu nhu mo hinh thanh, cdc dau cot ndi véi dim chuyén trong trudng hop ndy ciing can phai mo hinh
céc ving cting d€ md phong phan lién két nay. M6 hinh tim dang ban chiu udn dudc st dung tai mot
s6 du 4n: Dolphin plaza (28 Tran Binh) (Hinh 3(b)), The Pride Hai Phat, Sun Grand City Ancora (3
Luong Yén), . ..

(a) Mo hinh dang tAm chiu udn (b) Dam chuyén Dolphin Plaza (28 Tran Binh)

Hinh 3. Ap dung md hinh dam chuyén dang tim chiu un

2.3. Mo hinh dang vdch (wall) [7]

MO hinh loai nay phit hgp ddm chuyén c6 dang dam cao (L/h < 5) hoic két cAu trén dim chuyén
1a vach c6 kich thudc 16n, hé két ciu trén va dudi dam chuyén la dang cot hodc vach ndm trong cling
mat phéng (Hinh 4(a)).

Trong so do tinh todn, sit dung mo hinh dang véch (v6i noi luc chinh 14 luc doc theo hai phuong
va lyc trugt, xem Hinh 4(b)) d€ mo phong két cAu dim chuyén va ca cdc dau cot, vach 1an can, diy
12 nhitng viing trong thuc té chiu ting suit theo hai phuong va phuong ciia ting suét chinh thay déi
(D-region). Mb hinh dang vach khic phuc nhudc diém ciia 2 loai md hinh da dudc trinh bay trén day,
c6 thé phan tich dugc trang théi ting suit phang phiic tap tai ving lién két giita dam chuyén va két cdu
lan céan.

DE tinh todn thiét ké tim BTCT chiu ting suét phiic tap c6 thé sit dung phucng phap tinh toan theo
ting suét cho phép theo tiéu chuin Hoa Ky ACI318-1995 [8], tiéu chuin chau Au EC2 [9] hoic van
dung céc diéu kién ving suit gidi han ctia mo hinh thanh chdng giing (strut and tie method - STM)
trong cic phién ban sau ctia tiéu chudn Hoa Ky (ACI318-2019). Phién ban m&i nhit cla tiéu chuin
Viét Nam TCVN5574:2018 [10] cling da c6 nhitng huéng dan cu thé d€ tinh todn thiét ké cho loai két
cAu nay (sé& dudc gi6i thiéu & phan sau). M6 hinh dang vach dudc st dung tai mot sd du 4n: Lancaster
(20 Nui Tric), Wyndham Soleil Anh Duong (Pa Ning), Sunbay Park Hotel (Phan Rang), . . .
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3. Tinh toan thiét ké dam chuyén

Déi véi nhitng dAm chuyén mo hinh theo dang thanh va tAm chiu uén thi viéc tinh todn thiét ké
bé tong cbt thép 1a kha don gian va dudc quy dinh cu thé trong cac tiéu chuin thiét ké. Tuy nhién dé
tinh todn kiém tra nhiitng dam chuyén dudc mé hinh biang cic phan tif dang vach hay phan tif khéi thi
sé phiic tap hon. Nhu da trinh bay trong phan 2.3, cic phan ti dang vach c6 thé dugc tinh todn kiém
tra bang mot sb phuong phap dudc dé cap trong céc tiéu chudn thiét ké. Trong bai bao nay chiing tdi
Iua chon trinh bay 3 céch thiét ké cho phan ti dang vach chiu tng sut phing 1a phuong phap kiém
tra Ung sut gi6i han theo md hinh thanh chéng — gidng quy dinh trong ACI318:2019, phuong phap
ki€m tra ing suét gidi han theo EC2 va phuong phdp tinh toan trang thdi gi6i han vé cudng do theo
TCVNS5574:2018.

3.1. Phuong phdp kiém tra ving sudt giéi han theo ACI318:2019 [11]

Mo hinh thanh chdng giang (Strut and Tie Method — STM) thudng dudc 4p dung cho viéc thiét ké
cAu kién hoic mot phan clia cAu kién bé tong cdt thép, tai nhitng vi tri khong lién tuc vé tai trong va
s0 d6 hinh hoc (D-region) giy ra trang thai ing suét phang va bién dang phi tuyén trén mit cat ngang.
Mo hinh thanh chdng giing bao gém céc thanh chdng chiu nén ding tim, cdc thanh giing chiu kéo
ding tdm va cdc niit giao. PO bén clia cic thanh chdng va thanh gidng dudc tinh toan nhu ciu kién
chiu nén va chiu kéo diing tAm véi ing suit gidi han trong bé tong va cbt thép bi khong ché phu thudc
vao cdc trang thai lam viéc khac nhau.

Trang thai ing suét trong cac phan ti dang vach mo hinh dam chuyén khi phan tich bang phucng
phap phan ti hitu han 1 trang thai Ging suit phiang nhu vy va can dudc khdng ché véi ng suét gidi
han nhu sau:

- Ung suét nén gidi han clia bé tong:

fce = 0,85ﬁcﬁsf£ (1)

trong d6 B, 1 hé s6 ké dén hiéu ting b6, néu khong c6 ciu tao dic biét thi liy bang 1; 8, 1a hé sb diéu
kién lam viéc thuong lay bang 0,4; £/ 1a cudng do chiu nén clia bé tong.

- Ung suit kéo gidi han clia cbt thép trong cac thanh giing 14y bing cudng do chiu kéo ctia cbt
thép f,.

3.2. Phuong phdp kiém tra ving sudt giéi han theo EC2 [9]

Sau khi c¢6 két qua vé noi luc hoic ting suét trong cdc phan tif tim dang vach mé hinh dim chuyén
phéi kiém tra v6i ing suit gidi han nhu sau:

- Trong viing bé tong chiu nén, ing suit nén trong bé tong phai dudc gidi han dé tranh theo docvét
ntit theo phuong ngang hoic bé tong bi tif bién qua nhiéu anh hudng dén su 1am viéc ctia két cu. Dbi
v6i mic do quan trong ctia két cAu dam chuyén, dé tranh nhitng bién dang tit bién & miic khé phan
dodn, c6 thé lay ting suit nén gidi han trong bé tong 12 0,45 £ (V6i f 12 cudng do chiu nén dic trung
cla bé tong).

- Trong viing kéo, ting suét kéo trong cbt thép phai dudc gisi han d€ tranh vét niit hoic bién dang
qué 16n, dng suét gidi han trong cbt thép thudng 1a 0,8 fy va trong cbt thép ting sult trudc 12 0,75 fk
(V6i fyr, for 12 cudng dd chiu kéo dic trung clia cdt thép va cdt thép ting luc trudc).
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3.3. Phuong phdp tinh todn theo TCVN5574:2018 [10]

Sau khi c6 két qué noi luc trong cic phan ti dang vach 1a céc Ivc doc N, N, va lyc trugt Ny, tinh
todn bé tong c6t thép dudgc tién hanh theo cac diéu kién dua trén cdc phuong trinh cin bing gidi han
tong quét sau day (Hinh 6):

(Nx,u - Nx)(Ny,u - Ny) - Nz >0

N 2)
Nx,u > Ny Ny,u > Ny; ny,u > Nx}

trong d6 Ny, Ny va Ny, 1an lugt 1a cdc lyc phap tuyén va luc trugt téc dung theo cdc canh bén ciia phan
tit phang dugc tach ra; Ny, Ny, va Ny, 1an lugt 12 cdc gid tri gi6i han cla cdc lyc phap tuyén va luc
trudt ma phan tit phang dudc tach ra ¢ thé chiu dudc.
Gia tri ctia c4c luc phap tuyén gidi han N, va
Ny can dugc xéc dinh tir tinh todn tiét dién thing
géc kéo hodc nén ding tim, nim vudng goéc véi
cdc truc X va Y, cia phan ti phang dudc tich ra

1
|
i 1
.. |
v6i cbt thép theo phuong diing va phuong ngang A Ll i
D . ~ < sx | Y
nam song song vdi cac truc X va Y. .}, N ]
s . o oy X .
Gia tri cua lyc trudt giéi han N,,, bao gom N/ 1" pun
thanh phan do bé tong chiu Ny, va do cbt thép g /% z
Ny duge xdc dinh nhu sau: Lor o
NY
Npxyu = 0,3RpAp; 3)
Ny = 0,5Rg(Agx + Ayy) Hinh 6. Phan tif dang vach

trong d6 R, 12 cudng do chiu nén tinh toan clia bé tong; R, 1a cudng do chiu kéo tinh todn ctia cbt
thép; A, 1a dién tich 1am viéc cua tiét dién ngang ciia bé tong ciia phan ti phang dudc tach ra; A, va
Ajyy la dién tich tiét dién cdt thép theo phuong céc truc X va Y trong phan tit phing dudc tich ra.

4. Vi du vé mé hinh dAm chuyén

Mo hinh hé két cAu chuyén khong gian nhu sau: khong gian dudi dam chuyén c6 3 nhip 16n
14,85 m, 28,40 m, 15,5 m, dugc st dung 1am khong gian cong cong (Hinh 7(a)), khong gian trén dam
chuyén vé6i buée cot khoang tir 6 dén 7,5 m (Hinh 7(b)), két cAu chuyén dd 25 san dudc st dung lam
cin ho,dAm chuyén thudc khong gian ting 4 nam & cao do +32,125 m.

p 58750 . 58750
g L 14850 L, 28400 L, 15500 i) g , 7625, 7225 , 7025 , 7500 , 7500 , 6375 , 7875 , 7625
T §i - — S ; i ,,,,,,,,,,,, - T §: I 'I |
g« E 1 g= |
g 1 @ o i T g ! ‘
Ll N B B L
(a) Mit bang cot vach dudi dam chuyén (b) Mit bing c6t vach trén dim chuyén

Hinh 7. Mit bang céu kién

Phan tich phiong dn: hé dAm chuyén vudt nhip 28 m ban dau c6 3 phuong an dudc dé xuit 1a dan
thép, dam BTCT tng luc truéc va ban BTCT tng luc trude. Phuong 4n thuc té 12 bAn BTCT tng luc
trude day 3 m vi cdc vu diém vé kinh té, thoi gian, thim my va thuan 16i cho thi cong.
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4.1. Phan tich vé lua chon mé hinh

+ Mo hinh phan ti thanh chi dudc st dung d€ phan tich so bo tong thé, dé thiét ké chi tiét dam
chuyén thi loai md hinh nay khong phan 4nh diing su 1am viéc ctia hé dAm chuyén dang ban va khong
xét dugc su lam viéc theo phuong vudng goc. Mo hinh dang vach khong phu hgp trong trudng hgp
ndy vi dic diém hinh hoc dang ban ctia dAm chuyén va ty sb L/h > 5.

+ M0 hinh phan t& tim chiu uén 1a loai mo6 hinh phut hdp nhét trong trudng hop nay vi dic diém
hinh hoc ctia dim chuyén nay 1a dang ban c6 L/h ~ 7, cic cdt trén dAm chuyén va codt dudi dam
chuyén khong cliing nam trong mit phang.

4.2. Mo hinh tinh todn

a) M6 hinh tinh todn téng thé dugc thiét lap
trén phan mém ETAB9.7.4 cta CSI (Computers
and Structures, Inc. Berkeley, California, USA)
dé phan tich su 1am viéc tdng thé clia cdng trinh
(ki€m tra 6n dinh tong thé va phan tich ndi luc
cic chu kién khiac dam chuyén) va xic dinh tai
trong ctia cdc ciu kién phia trén truyén xudng dam
chuyén (Hinh 8).

b) M6 hinh tinh todn thiét ké chi tiét dam
chuyén dugc trich xuit tif mo hinh téng thé trong
muc a) va chi tiét héa trén phan mém SAFE.v12
ctia CSI, sau d6 dudc thiét ké theo tiéu chuin
bé tong Hoa Ky ACI318-05. Kich thudc ctia dam
chuyén rét 16n (3 m x 14 m) va nam & do cao trén
30 m nén d€ an toan trong cong tac thi cong, dim
chuyén sé dudc thi cong theo 2 giai doan nhu sau :

+ Giai doan 1: chiéu day dé bé tong 1a 1,2 m.
So d6 tinh toan dam chuyén trong giai doan nay 1a ban BTCT cao 1,2 m chiu trong lugng ban than
cta bé tong udt (day 1,8 m) va tai trong thi cong giai doan 2 (xem Hinh 9).

+ Giai doan 2: sau khi 16p bé tong trong giai doan 1 dat cudng do tiép tuc d6 bé tong giai doan 2
v6i chiéu day 1,8 m, sau khi bé tong giai doan 2 dat cudng dd thi thi cong tiép céc tang trén. So do
tinh todn dAm chuyén trong giai doan nay 12 ban BTCT day 3 m chiu tai trong ctia toan bd cong trinh.

Hinh 8. M6 hinh dim chuyén

g H 14850 28400 15500
2 58750 1
(a) Trang thai thi cong (b) MO hinh tinh todan

Hinh 9. Giai doan 1
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L
14850 28400 15500
56750

(a) Trang thai thi cong (b) M® hinh tinh toan

Hinh 10. Giai doan 2

Céc thong sb chinh vé noi luc va chuyén vi tinh toan ctia 2 giai doan dugc thé hién trong Bang 1.

Bang 1. Két qua nodi luc va chuyén vi ctia dam chuyén

Giai doan ~ Momen duong 16n nhit  Momen 4m 16n nhét Do vong 16n nhét
Giai doan 1 11847 T.m 56721 T.m —24 mm (vong 1én do hiéu ting
cua cap ung lyc trudc)
Giai doan 2 10854 T.m 244764 T.m 36 mm

Do vong gidi han cia dim chuyén 12 mot thong sd quan trong. Theo ACI318-05 thi gid tri nay
dugc iy bang 1/480 chiéu dai nhip, trong trudng hop nay do vong gidi han dudc ldy bang 58 mm.
Thuc t& d6 vong tuyét ddi 16n nhit quan tric dudc tai thdi diém sau 3 nam tir khi d6 xong bé tong dam
chuyén 13 40 mm, d6 vong nay xAp xi v6i gia tri du dodn. Sau khi mo hinh, dim chuyén dudc phan
tich va dugc ciu tao nhu trén Hinh 11.

@40 @28 40BO CAP-22T15
+32.125 W@ a200 D)

| | @25 -~
L a440X20|
d o L L) L] . L, o Ld L » L. Ld L L 8
o (5]
o -~
o . L] L] L .ﬂ
® t A
o
o
N
R L s L e ey 54128 5 4% 4 5% 5 4% 4 2% 5 4@ 4.8 . 49 4,9, -
7%40. @28
a200 2400 &7
, 1000 9000 2400 1000

Hinh 11. CAu tao c6t thép dam chuyén

5. Két luan

- Dam chuyén BTCT la mot loai két dic biét ngay cang dugc st dung nhiéu & Viét Nam va to ra
hiéu qua trong viéc dem lai nhiéu khong gian st dung dep & cc cong trinh cao ting.
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- Khi phan tich dim chuyén trong nha cao ting, c¢6 4 loai phan ti c6 thé sit dung d&€ mo hinh két

cAu dim chuyén 1 phan tif thanh, phan ti tAm chiu udn, phan ti dang vach va phan ti khbi. Nén phan
tich tinh chét chiu luc ctia dim chuyén va cic két cAu 1an cin dé lua chon va két hop cdc mo hinh tinh
toan cho phu hgp.

- Tinh toan thiét ké dam chuyén khi dugc mo hinh thanh c4c phan ti thanh va tam chiu uén nhu

v6i cAu kién chiu udn thong thudng (nhu thiét ké dAm va ban san), con khi dudc mo hinh thanh céc
phan tif dang vach (ting sudt phang) va phan ti khoi (iing suét khdi) thi ¢6 thé st dung phuong phap
ki€m tra ting suét gi6i han trong bé tong va cbt thép dudc quy dinh trong cic tiéu chudn thiét ké.

- Phién ban mdi nhit tiéu chudn thiét ké két cAu bé tong c6t thép TCVN5584-2018 da bd sung

phan quan trong tinh todn kiém tra v6i phan ti dang vach ma cac phién ban cii khong c6.
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