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Thiét ké, tinh toan bién phap thi cdng dam chuyén

nha nhiéu tang

Design and methods construction for Transfer Beam

Tom tat

Dam chuyén nha nhiéu tang la ciu kién dam
<6 tac dung phan phéi lai tai trong thang diing
va dang dugc st dung rong rai ¢ Viét Nam.
Dam chuyén c6 kich thudc I16n hon nhiéu so véi
dam bé tong ot thép théng thudng nén cong
tac thi cong dam chuyén thudng c6 khéi lugng
cong viéc16n va khé khan hon cho cac nha thau
thi cong... Bai bao nay tién hanh nghién ciu va
dé xuat quy trinh, giai phap thiét ké, tinh toan
bién phap thi cdng dam chuyén ctia nha nhiéu
tang. Gitip cho cac ky su xay dung, nha thau

thi cong dé dang thiét ké, Iua chon bién phap
thi cong dam chuyén phu hop voi diéu kién thi
cong trudc khi tién hanh thi cong, nham gitip
giam thiéu nhitng khé khan trong viéc thi cong
dam chuyén.

Tir khéa: Dam chuyén, (Gp pha, Gido chong, Trudng
Uing sudt nhiét, BIM

Abstract

For High Rise buildings and skyscrapers, Transfer
Beams play an important role in terms of distributing
vertical loads and have been used widely in Vietnam.

The size of transfer beams is much larger than
normal reinforced concrete beams; therefore, it takes
more time and method to construct transfer beams.
In this paper, we share with you our findings in terms
of construction method and workflow for transfer
beams. Helping construction engineers, construction
contractors easily design and select construction
methods that are suitable for construction conditions
before starting construction, in order to minimize
difficulties in construction.

Key words: Transfer Beam, Transfer Girders,
Formwork, Thermal stress field, BIM
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1. Dat van dé

D&m chuyén (Transfer Beam hodc Transfer Girders) dwoc st dung ngay
cang nhiéu hon trong cac cadng trinh xay dwng & Viét Nam. Do viéc st dung
d&m chuyén trong cac tda nha nhiéu tang gilp linh hoat trong viéc b tri khéng
gian kiét tric, hodc cong néng s dung gitra cac tAng thwong mai bén dwdi va
cac tAng cdn ho bén trén trong cac tda nha.

Dam chuyén Ia c&u kién dam c6 tac dung phan phéi lai tai trong thang dirng.
Dq dac diém vé tai troqg nén hau hét dam chuyén deu thuc}p dang dam cao y‘l
thé cong tac thi cong ddm chuyén ngoai cac dic diém cla cu kién bé téng cbt
thép théng thueng, thi con nhivtng déc diém sau:

+ Dam chuyén co kich thudc Ion hon nhiéu so voi két cau dam bé tong cot
thép thong thwrng nén cong tac thi cdng dam chuyén thuong cé khdi lvong
cbng viéc lén.

+ Phan I6n céac két cau dam chuyén duoc thiét ké, ndm & nhirng tang trén
cao cla cg“)ng trinh, chiéu cao tang Ic’m,’cung v@i kich thwéc va j[éi trong thi cong
I&n nén can mét lwgng 16n hé gido chong. Chinh vi vay, yéu cau ky thuat trong
thi cong dam chuyén thudng phirc tap va khé khdn hon so véi thi cong két cau
bé tong cot thép thdng thuwong.

+ Cong tac thi cong ddm chuyén can tréi qua nhiéu céng doan, cho nén thoi
gian thi cong kéo dai.

+ Kich thwéc ctia ddm chuyén 1én, trong qué trinh thi cong can phai ¢ bién
phap thi cong phu hop d& dam bao chéng co ngét trong bé téng ciing nhw (ng
suat nhiét sinh ra trong qué trinh thdy héa clia xi mang.

Hinh 1. Thi cdng hé dam chuyén, du &n D’Capitale, Ha Ndi

D& dam bao cong tac thi cong ddm chuyén theo dung cac yéu cau vé ky
thuat, an toan lao déng va vé sinh méi trwdng, thi nha thau thi cong, k§ sw xay
dung can phai tinh toan, thiét k&, Iwa chon bién phap thi cong ddm chuyén phu
hop véi diéu kién thi cdng trwée khi tién hanh thi cong. Tlr d6 doi hdi can cé mot
quy trinh tinh todn, thiét ké& bién phap thi cong ddm chuyén dé dam bao cac yéu
cau thi cong.
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2. Cac bwérc thiét ké, tinh toan bién phap thi cong dam
chuyén

T nhitng nghién ctru va cac dw an thuc té da thi cong,
nhém tac gid nhan thay trén tryc té thi cong, cac kj sw xay
dwng, nha thau thi cong, khi tién thanh thiét k&, tinh toan
bién phap thi cong ddm chuyén déu khong tuan theo mot quy
trinh hay tiéu chuan nao c&, ma méi kj sw, hay mét nha thau
tw tién hanh thiét ké, thi cong theo minh nghiém ca nhan cta
ky su hay ctia nha thau. Diéu nay tiém an nhiéu rui ro trong
qua trinh thi cong, do d6 bai bao d& xuat cac budc thiét ké
bién phap thi cong ddm chuyén nhw bang dwéi.
2.1. Dé xuét, lira chon bién phép thi cong bé téng, céppha,
cot thép dédm chuyén so bo

Nha thau thi cong, k§ sw thiét ké& bién phap thi céng can
phai tién hanh nghién ctru cac hd so, tai liéu lien quan dén
hd so thiét ké ban vé thi cong clia ddm chuyén, clia dw an.
T d6 dwa ra phwong an thiét ké so bd bién phap thi cong
dam chuyén.

Trong phwong an thiét k& so bd, can phai dwa ra cac giai
phap cbp pha, gido chdng, gidi phap 1&p dwng cbt thép, thi
cbng bé tong cling nhw chdng nirt cho bé téng khéi Ién.

Qiéi gha’p thi céng bé téng can dwoc nghién clru vira dwa
ra dé& xuét trwdc nhat. Lwa chon phwong an dé bé tong mot
an hay chia ting dot doé, dé l1am can ctr lwa chon ching loai
cop pha, gido chdng ciing nhw gidi phap chong nit cho cau
kién dam chuyén trong va sau khi thi cong.

~ Chuing loai cop pha Iya chon lam sao dam béo yéu cau
vé chiu Iug:, dgf) \(6ng trong qua trinh thi céng, ngoai ra dam
bao cac yéu té vé'né]ng Iwc cung (rng vat tw clia nha théu thi
cong cling nhw s6 lan Iuén’chuyér) clia ching loai cop pha
d6. C6 thé tham khao mét s6 loai cop pha dwoc si dung phd
bién trong thi cong dam chuyén tai Viét Nam:

+ Cdp pha gb pht phim.

+ C6p pha nhua.

E)c“')i,vc'yi gido chéng, can tim hiéu, lva chon cac don vi
cung cap giao o6 uy tinh. Chung loai giao chong phai dam
bao cac yéu cau vé chiu luc, dé théo I&p, dé dang cung tng
ta’i dia phuicmg do khoi lwgng clia hé gido chong d& cho hé
coOp pha d?m 'chuyén thwong I1én hon so véi cac bién phap
thi cdng két cau dam san théng thudng, nhu:

+ Giao Ném.

+ Giao dia — Ringlock.

B1 | D& xuét, lwa chon giai
phap thi cong bé tong,
cbp pha, cbt thép dam
chuyén so bo

- Nghién ctru hd so thiét ké ban vé thi céong clia dw an, cta dam chuyén.

- Nghién ctru nang lwe thi cdng clia nha thau, kha nang cung (ng vat tw, vat liéu.
- D& xuét giai phap thi cong bé tong, cbt thép dam chuyén so bo.

- Lwa chon so bd chiing loai cbp pha, gido chéng

B2 | Phan tich trwong nhiét
d6 va (rng suét nhiét cong.
trong bé téng dam
chuyén

- Nghién ctru diéu kién thi céng, chang loai vat liéu, chiing loai bé tong sé dwa vao thi

- Nghién clru cac yéu cau dbi véi bé tong khéi lon clia dw an.

- Can cl vao bién phap thi cong bé tong so bd o] B}rdc 1, tién hanh phan tich trudng
nhiét d va ng suat nhiét trong bé tdng dam chuyén trong qua trinh thi céng.

- T do6 danh gia va so sanh cac phwong an & Buwoc 1.

- Lwa chon phuong an tbi wu nhét.

B3 | Tinh toan thiét ké hé cbp

pha, gido chéng cbng va cong trudng.

- Lwa chon chiing loai cép pha, gido chdng theo diéu kién, ndng lwc cla nha thau thi

- Can clr vég bién phap thi cong bé téng, xac dinh cac loai tai trong tac dung 1&n hé cop
pha, cay chong trong qua trinh thi cong.
- Tién hanh tinh toan, thiét k&, kiém tra hé cbp pha, gido chéng phuc vu thi céng.

B4 L’ép bién phép gia cg“ang,
lap dwng cot thép dam
chuyén

- Nghién cru hd so, ban vé thi cong ctia cdu kién ddm chuyén.
- Pua ra giai phap gia cong, l1ap dwng, nghiém thu dbi véi cbt thép ddm chuyén

B5 | Lap bién phap thi cong
bé tong dam chuyén

- Tién hanh 1ap bién phap thi cong chi tiét theo bién phap thi cong so bd d& dwoc lwa
chon va tinh toan theo cac buwdc bén trén

B6 | Ap dung 4D BIM vao
cong tac thiet ke, moé
phéng bién phap thi cong

chuyén

- M6 phéng 3D BIM vé cAu tao, chi tiét gidi phap cop pha, gidao chéng cho hé dam

- M6 phéng 4D BIM vé bién phap thi cong theo tirng buéc thi cong trén cong treong.

B7 | Tinh toan tham tra va
phé duyét bién phap thi

cong duyét bién phap thi cong.

- Tién hanh th&dm tra déi v&i tinh toan, thiét ké bién phap thi cong da dwoc lap.
- Sau khi hoan thanh cong tac thAm tra d@m bao, tién hanh trinh cac bén lién quan phé

B8 | Tién hanh thi nhiém,
kiém tra d6i v&i chiing
loai cbp pha, gido chéng
duyét.

- Tién hanh thi nghiém cac chiing loai vat tw dwa vao céng truerng nhu: ¢dp pha, xa gb...
- Dong thoi tién hanh thi nghiém hé gido chdng tai phong thi nghiém va tai hién trvong
theo dieu kién lam viéc thyc té clia hé gido chong theo bién phap thi cong da dwoc phé

B9 | Tién hanh thi céng theo
bién phap thi céng dwoc
phé duyét

truwdc do.

- Sau khi tién hanh thi nghiém dam béo, tién hanh I&p dwng hé cdp pha, gido chéng, cbt
thép va thi cong bé téng theo hé so bién phap thi cdng da dwoc phé duyét.

- C&n phai tién hanh kidm tra, nghiém thu trong sudt qua trinh thi céng. Chi dwoc chuyén
buéc thi cong tiép theo khi da tién hanh nghiém thu dat chat lwong ddi véi budc thi cong
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Hinh 2. Trudng phan b nhiét do trong khdi d6 trong phan mém Ansys khi chua dua

ra giai phap lam giam nhiét

+ Gido Pal.

+ Gido cau — gido thi cong cau.
2.2. Phan tich trirong nhiét do va ting suét nhiét trong bé
téng dédm chuyén

Dé kiém soat vét nit trong bé tong khdi I6n — bé téng
dam chuyén can phai tién hanh viéc phan tich trwéng nhiét
do va rng suét nhiét trong bé téng. Sw hinh thanh va phan
bd trwdng nhiét dd trong bé tdng ddm chuyén vé co ban phu
thudc vao cac yéu td noi tai ciia bé téng ciing nhw cac yéu tbt
bén ngoai lién quan d&n mai trwéng va céng nghé thi cong
ctia nha thau thi cong.

Cac yéu t6 noi tai clia bé tdng c6 thé ké& dén: sé lwong
phan t&; loai phan t& (dang tam giac, chir nhat); théng sb
vé nhiét cta vat liéu; loai va ham lwgng xi mang; cac tinh
chét v& nhiét ctia nguyén vat liéu; nhiét dd bé tong khi do;
nhiét dung riéng cla bé téng; téc dd tda nhiét; hinh dang,
kich thwéc két cdu; cAp phdi bé tong.

Céc yéu tb bén ngoai khéi bé téng 1a
céac diéu kién bién nhu: cac théng sb .

2 — S dung cac phan mém tinh toan két ciu hién hanh.

Déi vai cong tac thi cdng ngoai hién trwdng, can thiét
phai don gidn hoa cac cong tac tinh toan thiét k& nhwng van
dam bao sy tin cay cla tinh toan, ddm bao dd chinh xac,
cling nhw dé& dang kiém tra, kidm soat két qua tinh toan.
Trong pham vi clia d& tai, nhém nghién ctru d& xuét giai phap
tinh toan, kiém tra cép pha dam chuyén béng cac cong thirc
strc bén - co két ciu két hop voi phan mém Excel.

Ngoai ra, k§ sw thiét k& bién phap thi cong cé thé st dung
cac phan mém moé phéng tinh toan nhw Sap 2000, Etabs,
Midas, Castem 3M, Abaqus... dé tinh toan kiém tra cdp pha
dam chuyén. Tuy nhién can phai mé phdng chinh xac sw lam
viéc clia cac cAu kién cbp pha trong mé hinh tinh toan dé cé
két qua chinh xac. Viéc nay doi hdi nguoi k§ sw thiét ké bién
phap thi céng can co kinh nghiém thiét k&, cling nhw trinh do
chuyén mén nhét dinh.

-

moi trwdng (nhigt do, dd am, téc do |
gio...); phwong phap bao dudng bé
téng; rang budc vé nhiét cta khbi bé
téng v&i cac mat tiép xuc (van khuon,
nén dat); cac gia tri vé nhiét tai mat
thoang cta khéi bé téng; hé sb trao
déi nhiét.
Viéc phan tich trwdng nhiét dé
va (rng suadt nhiét trong bé téng
d&dm chuyén cé thé thuc hién bing
phwong phap phan t& hitu han. Cé
rat nhiéu phdn mém phan tich két
cAu bang phwong phap phan t& hiru <
han cé kha nang phan tich nhiét do
va (ng suét nhiét nhw phan mém: 5
Ansys, Abaqus, Midas, Castem 3M,...
2.3. Tinh toan, kiém tra hé cép pha,
gido chéng
T nhi*rng nghién cru va kinh
nghiém tham gia vao cac dy an thuc
t&, nhom tac gia d& xuat phuwong
phap tinh toan cép pha dam chuyén:
1 — S dung cong thirc strc bén-
co két chu két hop véi phadn mém
Excel;

Etabs V17

~

Hinh 3. Md hinh tinh toan hé gido chéng dam chuyén trong phan mém
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Hinh 4. M hinh 3D BIM dam chuyén du an Sao Thai Ducng

2.4. Bién phép gia céng, 1ap dung cét thép dém chuyén

Nén tién hanh Iap dung cop thép dam chuyén sau khi &
hoan thanh va nghiép thu cop pha day dam.

Do khéi lwong thép I&n, nhidu Iép (vi du nhw dw an
Khéch san Hilton Ha Long, 6 1&p thép D36) nén khi thi cong
dam chuyén, bién phap I&p dat tirng thanh thuwdng dwoc lwa
chon st dung.

Ky thuat 1ap dwng cot thép yéu cau dung vi tri, chinh xac
clia tirng thanh thép. Dé tranh nham lan, thi can lap dwng
thép theo thir tw da dwoc danh dau sén trén cay thép va
trong ban vé chi tiét.

Cac bcf; phan I&p dwng trwéc, khc“)ng gay tr& ngai cho cac
b6 phan lap dung sau, c6 bién phap on dinh vj tri cot thép
khéng dé bién dang trong qua trinh do bé téng.

Nghiém thu cét thép dam chuyén can tuan tha theo Muc
4.7, Tiéu chuén Viét Nam TCVN 4453 : 1995.

Tién hanh moi cac bén lién quan nghiém thu theo tirng
1&p, tL‘Png’céu kién tru’c')jc khi lap dat I&ép hay cau ki{en tiep
theo do cbt thép trong ddm chuyén cé mat do day, nhiéu 16p.

Sau khi cac bén lién quan da Qghiém thu cbt thép dat
theo yéu cau k¥ thuat thi tien hanh lap dwng cop pha thanh.
2.5. Bién phép dé bé téng dém chuyén

Cong tac thi cong bé tong dam chuyén twong tw nhu
thi cdng bé téng cac cau kién dam san théng thuwdng. Tuy
nhién, do ddm chuyén c6 kich thudc I6n nén viéc thi cong
bé tong duorc coi 1 thi cong bé tong khoi Ion. vi thé can co
bi‘én phap phong chéng nit phd bién trong thi cong bé téng
d&m chuyén. Trong pham vi ca bai bdo, nhém nghién ctru

dé xuét cac bién phap sau:

+ Chia nhé khéi dd,

+ S dung bé téng c&p phdi hat trung két hop phu gia
hoa déo,

+ Ha nhiét do cdt liéu

+ Bién phap ha th4p nhiét d6 nuwéc tron bé téng

+ St dung xi méng téa nhiét th&p

+ Phu bé& mét bé tong bang vat liéu cach nhiét

+ St dung gian thoat nhiét
2.6. Ap dung 4D BIM trong thiét ké bién phap va thi cong
dam chuyén

Viéc thé hién quy trinh thi cong, ban vé thi cong chi tiét déi
vGi bién phap thi cong dam chuyén véi phuong thire truyén
théng gap nhieu kho khan. Do hé cop pha, gido chéng tai vi
tri dam chuyén thuwdng phirc tap, cé mat d6 Ion. Bieu nay
khién cho cac bén lién quan nhw: chi dau tw, tw van tham
tra, cac ki sw va cong nhan tai hién trwong mat nhiéu thoi
gian dé hiéu va thi cong chinh xac hé cép pha, gido chéng
ctia dam chuyén.

Cac van dé nay hoan toan cé thé giai quyét dwoc khi tién
hanh ap dung 4D BIM vao thiét ké& bién phap thi cong va to
chtvc thi céng d&m chuyén. Sau k§ su thiét ké& bién phap thi
cong tién hanh lap bién phap thi cdng bé tdng dadm chuyén;
tién hanh tinh toan, kiém tra hé cdp pha, gido chéng dam
bao, thi tién hanh m6 hinh 3D BIM bién phap thi cong.

Trong subt qua trinh mé hinh 3D, cac don vi lién quan
hoan toan cé thé tién hanh kiém tra, phé duyét hd so trén

(xem tiép trang 40)
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— M. [6u],

Thiét ké, tinh toan bién phap thi cong dam chuyén nha nhiéu tang

nén tdng CDE — M6i trwong trao ddi div liéu chung moi ldc,
moi noi. Cung v&i md hinh 3D trwc quan, cac bén lién quan
dé& dang hinh dung dwoc cu tao chi tiét ctia hé cbp pha, gido
chéng ciing nhw quy trinh thi cong dam chuyén. Diéu nay
gilip rat ngan thoi gian thiét ké, thdm tra, phé duyét bién phap

Ngoai ra, st dung mé hinh 3D BIM dé tién hanh mé
phong quy trinh thi cong blen phap thi cong dadm chuyén trén
nén tadng cha cac phan mém (ng dung trong 4D BIM, g|up
cho céc bén lién quan dé dang hinh dung, ciing nhw hiéu
duwoc quy trinh thi cong. Két hop véi cong nghé thuc té do
(VR), hay tang cwéng thuc té o (AR), gilp cac bén twong
tac trwc tiép vai bién phap thi cong, tir dé quan ly, t chic thi
cbéng ngoai cong trwédng cling dé dang hon.

3. Két luan

Dé dam bao cong tac thi cong dam chuyén theo ding cac
yéu cau vé ky thuat, an toan lao déng va vé sinh méi trwong,
thi nha thau thi cong, ky sw xay dwng can phai cé quy trinh
tinh toan, thiét k&, lwa chon bién phap thi cong ddm chuyén
phl hop véi didu kién thi cong treéc khi tién hanh thi cong.
Cac don vi thi cong c6 thé ap dung cac budc thiét k&, tinh
toan bién phap thi cdng dam chuyén nhw trong bai béo nay.

Phan tich trwdrng nhiét d6 va trng suét nhiét trong bé téng
d&m chuyén sé gitip cho cac ky sw thiét ké bién phap dwa ra
dwoc bién phap pht hop va tdi wu nhat. Viéc nay cé thé thuc
hién bang phwong phap phan t& hiru han

(tiép theo trang 31)

Déi v&i cong tac bé tong dam chuyén thwong la cong tac
thi cong bé téng khéi I16n vi thé don vj thi cong can dua ra
phwong an thi cong bé téng phu hop dé tranh hién twong niet
bé téng do (ng suét nhiét sinh ra

Cling nhw dé& dam bao cong tac thi cong dwoc dam bao,
cac don vi thi cdng nén ap dung Mé hinh théng tin cong trinh
— BIM vao quy trinh thiét ké va thi cong dam chuyén. Tl dé
cac don vi lién quan dé& dang thwc hién cac cong tac cla
minh trén hién trwdng cling nhw gidm thiéu dwoc cac van dé
rdi ro do thi cdng mang lai./.

" ]
Tai liéu tham khao

1. Tiéu chudn Viét Nam TCVN 4453 : 1995 “Két cdu bé tong
va bé tong cot thép toan khoi - Quy pham thi cong va nghiém
thu”.

2. Tiéu chudn Viét Nam TCVN 6052:1995 “Gian gido thép”.

3. Tiéu chudn Xay dung Viét Nam TCXDVN 305:2004 “Bé tong
khoi lon - Quy pham thi cong va nghiém thu”.

4. Tiéu chuan Hoa Ky ACI 305R-10 “Guide to Hot Weather
Concreting”.

5. Tiéu chudn Hoa Ky ACI 347-04 “Guide to Formwork for
Concrete”.

6. Tiéu chuan Quéc gia Hoa Ky ANSI/SSFI SC100-5/-5
“Standards for testing and rating scaffold assemblies and
components”.
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