KHOA HOC & CONG NGHE

Cong nghé thi cong bé téng nha cao tang
stifdung van khuon leo

Using climbing formwork in high - rise construction

Tom tat

Thuc tién xay dung tai Viét Nam dang
phat trién thi céng cac cong trinh cao
tang 6 nhiéu thanh phé I6n. Khi thi cong
van khuon cho cac cong trinh nay cang
Ién cao thi kha nang mat an toan do
anh hudng béi thai tiét (gié to, chuyén
vi) 6 thé xay ra nhiing sai st va tai nan
khdéng mong mudn (rei rét vat dung, dé
dac, c6ng nhan ra ngoai bién lap gido,
ludi...). Viéc lap dung van khudn theo
cach truyén thong doi héi qua nhiéu
nhan luc va tiéu ton thei gian, anh
huéng khéng nho dén viéc toi uu tién dé
thi cong. Bai bao sau day sé gidi thiéu
cong nghé van khuén leo véi caclgiich
vé van dé an toan, chat lugng va gia
thanh.

Tir khaa: vdn khudn leo, nha cao tang

Abstract

The reality in Vietnam shows that the
development of high-rise buildings is taking
place in many big cities. When constructing
formwork for these projects, the risk to lose
safety due to the weather of the large (high
winds, displacement) may lead to unexpected
errors and accidents (falling objects, workers
fall through the safety net...). Traditional
formwork construction methods requires too
much manpower and spending time, and
affects the optimal progress of construction.
This paper explores the consideration of
climbing formwork systems for high-rise
buildings, taking into account safety, quality,
time, and cost indices.

Key words: climbing formwork, high-rise
building
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1. D&t van dé

Thi cong cac cong trinh cao tang ddi hdi c6 hé van khuén va gian gido bao che
chac chén va an toan. Khi stv dung van khudn va gian gido bao che truyén théng sé
chiém m6t khoang khong gian 16 trén mat béng thi cong. Theo thoi gian s6 lwgng vat
tw tang Ién, gay kho khan trong cong tac sap xép, quan Iy, bao quan va ban giao thiét
bi. Viéc lap dwng van khuén, gian gido bao che ddi héi qua nhidu nhan lwc va tiéu tén
thoi gian, anh hudng khéng nhd dén viéc t6i wu tién do thi cong. Thém vao doé cang
I&n cao hé gido bao che truyén théng cang cé kha ndng méat an toan do anh hwéng
b&i thoi tiét co thé xay ra nhirng sai sét va tai nan khéng mong muén. Thi cong van
khuén theo cach truyén théng tén kém nhiéu chi phi, thoi gian. Giai phap str dung hé
van khuén leo gilp don gidn hda cac thao tac thi cong, tiét kiém vé thoi gian, chi phi
va c6 thé st dung cho tt ca cac vi tri clia cong trinh.

Coéng nghé van khudn tw leo da dwoc st dung rong rai dé xay dwng cac cong
trinh bé téng cbt thép duc tai ché c6 chiéu cao Ién trén thé gi¢i nhw Thap Burj Khalifa,
Dubai, Cac tiéu Vwong qudc A Rap Théng nhét.

Tai Viét Nam d& c6 mot sb6 cong trinh st dung hé théng van khuén leo nhu:
Saigon Times Square Building Nguyén Hué, Landmark 81, Sunwah Pearl (Thanh
phd Hb Chi Minh), Keangnam Landmark Tower, Lotte Center (Ha Noi)... [1] tuy nhién
chwa thwe sy nhiéu. Vi vay viéc nghién clru, lwa chon va dwa ra bién phap thi cong
van khuén leo trong diéu kién tai Viét Nam la hét strc can thiét.

Hinh 1. St dung van khuén leo trong thi cong

2. CAu tao van khuén leo

Van khudn leo la mét dang van khuén dac biét st dung trong nganh coéng nghiép
xay dwng, dwoc nang chuyén lén cao theo chu ki (nén goi 14 leo). Hé van khudn leo
thworng duoc st dung gdm 2 loai cor ban: mot hé st dung xi lanh va mét hé st dung
kich. Nguyén ly leo va thiét bj leo clia hai hé nay la khac nhau. Toan bd thiét bi cta
hé van khudn leo dwoc chia thanh bén hé théng: hé théng khuén, hé théng leo, hé
thdng didu khién va hé thdng san cong tac. Chirc nang ctia cac bd phan, thiét bj cac
hé théng cla hai loai cé thé khac nhau rd rang, c6 thé ¢ nhirng déc diém va ndi dung
twong doéng.
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Hinh 2. So d6 cau tao hé van khuén leo dung xi lanh
va khung giao

14- thiét bi chéng roi trén
15- xi lanh d&u

16- thiét bj chéng roi duéi
17- khung dudci

18- thanh treo

19- san cbng tac treo

20- dé tra treo

1- san céng tac trén
2,10-lan can an toan

3- ddm doc lién két

4- khung trén

5- gébng ngang d& khuén
6- ddm doc khung

7- tAm véan khuén

21- ray dan huéng

22- bu 16ng lién két khudn
23- bu I6bng neo

24- chan chéng khung
25- chén ray

8- lwdi an toan

9- chan diéu chinh chéng
nghiéng

11- xi lanh ngang

12- thanh truot di chuyén
3- san cbng tac dudi

Hé théng khudn: Bao gdm tdm khudn (tdm I6n) duoc td
hop tir cac tdm thép hodc van ép khung thép, nhédm hodc
dadm gb; tdm géc am, tdm géc dwong; hé théng gong gia
cwong; bu 16ng lién két chiu kéo va cac chi tiét khac.

Hé thdng san cdng tac: Bao gdm san cdng tac trén, dudi
va san cong tac treo, phuc vu qua trinh thi céng leo, I1ap dat
cbt thép, dd bé téng,... San cong tac lien két chat ché véi
khung leo.

Hé théng leo: Bao gdm khung leo va thiét bi leo. Khung
leo 1a két cu khong gian t6 hop bao gém khung trén, gidng

1- ti kich

2- chét gi¢i han
3. kich thay luc
4- éng dau chinh
5- ddm ngang

6- giang lién két
7- ddm ding

8- lan can

9- lwdi an toan

10- ¢bn neo dat truéc

11- san cbng tac trén

12- tdm van khuén

13- bu I6ng lién két khuén
14- gbng swon d& khubn
15- chan di chuyén

16- gidng khung

17- vong quéy

18- dam dirng khung

¥ 19- san cbng tac dudi
b4 20- gid méc diéu chinh

L 21- ddm ngang khung
] 22- dé tua treo

23- thanh dén huéng
e 24- méc chéng roi

: 25- rong roc dan hudéng
26- san cbng tac treo.
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Hinh 3. Sc d6 cau tao cua hé van khuon leo
dung kich va khung nang

chéo, chan diéu chinh chong nghiéng, thanh truot di chuyén,
chan chong khung, dan ngang, dam ding,...

Thiét bi leo bao gém ray dan hwong, con neo, bu 1ong
neo, gdi twa treo, gia maéc dieu chinh, cac bd phan chong roi,
xi lanh, kich, fi kich, may thiy lwc cung cép ap luc, khung
nang, bang kiém sodt thuy Iuc, cac ong dau, clra van va dau
noi ong dau,...

Hé théng didu khién dién: Bao gdbm ngudn dién, chiéu
sang, tin hiéu, thong tin, hdp didu khién cong suét, bang diéu
khi&n dién, man hinh giam sat, v.v...

2.1 So' dé céu tao hé van khuén leo st dung xi lanh va
khung giao

Xem hinh 2.

2.2 So' dé céu tao hé van khuén leo st dung kich va khung
néng

Xem hinh 3.

3. Tinh nang ki thuat co ban cua hé van khuon leo

Tao khuon dic, db bé téng theo phuwong phap truyén
thdng, td chirc lao dong va van hanh thi cong don gian, chat
lwong cla bé mat bé tong rat d& dam bao. Khi bé tong dat
cwong dd nhat dinh, tAm khuén dwoc tach ra khéi bé tong;
xi lanh d&u hoéc kich thay lwc dwoc st dung nhw ngudn lyc;
thanh ray dan hwéng, thanh d& hoac ti kich dwoc st dung
nhw dwong dan hwéng, dé& hé van khuon leo 1én mét hanh
trinh thi cong, tiép tuc chu ky thi cong maéi.
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Hinh 4: Trinh tu thi cong hé van khuon leo sir dung xi lanh va khung giao
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Hinh 5: Trinh tu thi cong hé van khuon leo sir dung kich va khung nang

Hé van khuon leo cé thé dwoc 1&p rap va thi cong tir cao
trinh nén hodc bat ky cao trinh nao.

Hé van khuén leo cé thé dwoc st dung cho gé twong va
cot bén trong va bén ngoai cho vach I6i cieng, h6 thang may
ma khong can phai lap lai cong tac lap dwng va thao d& van
khudn.

Cot thép két cAu bé tong co thé dwoc thi cong trwéc hodc
thi cong trong qua trinh leo, nhw vay thuan tién va an toan
cho van hanh.

Theo d&c diém cutia cong trinh, c6 thé leo mét dot két cau
dirng twong, vach, 16i (twong d}fo’r]g mot tAng) va db bé tong
s‘én; hoac thi cong Ieo’truc”)’c két cégu dirng lién tuc truwdc 3-4
tang va thi cdng cac két ciu cot, ddm, san dudi theo sau

S dung hé van khuén leo co thé gidam khéi lwgng van
khudn, cay chong so v&i phwong an thi cong truyén thong

Hé thdng van khudn dé dang lam sach, c6 thé tai st dung
cho cac dw an khac nhau nén rat tiét kiem.

4. Trinh tw thi cong hé van khuon leo

4.1 Trinh tw thi céng hé van khubn leo st dung xi lanh va
khung giao

D6 bé tong — Bao dwéng bé téng — Budc thép tang trén
— Ghép van khuén 16 clra — Chén chd bd con neo chiu lwc
— Kiém tra nghiém thu — Thao van khuén — Lap gdi twa
treo — Nang ray (leo) Nang khung (leo) — Ghép khuén, siét
bu 16ng gidng khudn — Tiép tuc thi cong tuan hoan
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Bang 1: So sanh van khu6n leo va van khudn thudng

STT Tiéu chi Hé van khuén théng thwéng Hé van khuén leo
Lwa chon van khuoén
1 |Théng sbky |Chiéu cao Tbi da 100m Nho nhét 75m
thuét clia nha | S tang DPén 30 tang Trén 40 tng
So db két cau Hé khung cirng Hé khung tuwéng chiu lwc
Khong gian si dung | Dé gia cong cac tAm panel Thi céng cbét 16i vach
2 |Théng tin xay |Loai dw an Binh thwdng Binh thwong
dung Trinh tw thi cdng Thi cong twéong trudc, ddm va san | Thi cong twéng va cot
Stra lai Mot sb 1an Khoéng cé sai sét phai stra
Chét lugng bé tong | B& mét thd, can tram va Chét lwong Bé tong bé mat tét
bé mat
3 | Giathanh Vat liéu Cao Binh thwong
Ché tao Cao it, chi duc s8n va lap rap
Lwu tr Cao it, d& dang stra chira, khéng can kho
bai
Van chuyén it Cao, vi dwoc ché tao & nha may
Co6ng nhan Nhiéu it (chi 8 dén 12 nguoi/1 6 san)
Cong tac thi céng
4 Thg‘)ng'sc‘) Loai bé tong Bé tong thwong phdm Bé t{)ng ¢6 d0 linh dong cao (bé tong
thiét ke tw dam)
Tbc do db bé tong 40kN/m? 90kN/m?
Chu ky quay vong 1 san/1 tuan 1 san/4-5 ngay
Loai van khuén Hé Van khuén kim loai théng Hé théng thanh ray dé leo
thuwdng
5 |Thiétbihd |Cau Dung c&u St dung cap tu kéo 1én/ Khong dung
tro cau
San thao tac Can gian giao San thao tac dwoc gan lién véi hé van
khudn
6 |Mat bang xay | Tinh an toan khi thi Kém an toan Cao (khu vire lam viéc thodi mai)
dwng cbng
Khong gian lam viéc | Yéu cdu khong gian réng Van hanh trong khdng gian hep

4.2 Trinh tw thi c6ng hé van khuén leo str dung kich va
khung gidng

Db bé téng — Bao dudng bé tong — Thao khuén —
Budc thép tang trén — Nang — Budc thép con lai cia tang
trén tly d6 nang — Ghép van khudn 16 ctra — Chén cho
bd c6n neo — Kiém tra nghiém thu — Ghép khuén, siét bu
I6ng gidng khuén — Thi cong két cdu ngang — Tiép tuc thi
cbng tuan hoan

5. So sanh van khuén leo va van khuén théng thwong
khi thi cong ket cau nha cao tang
Xem bang 1.

6. Két luan

O Viét Nam, cébng nghé van khuén leo dwoc ap dung
kha phd bién trong thi céng cac cong trinh bé téng nhw dap
nwéc, tru cau... Tuy nhién, viéc st dung hé théng van khuon
nay cho nha cao tang con kha han ché, trén thyc té chi méi
dwoc ap dung tai mét sb dw an co quy md Ién.

Hé thdng van khudn leo dwoc chirtng minh 13 rat hiéu
qua so v&i van khuon thong thwdng trén cac yéu té nhw chi
phi, thdi gian, chét lwgng, an toan va bén virng. Do do, céng
nghé van khuén leo can dwoc nghién ctru va ban hanh cac
hwéng dan, tiéu chuén thi céng cu thé dé c6 co s cho viéc
thay thé dan cong nghé van khuén truyén thdng trong thi
c6éng nha cao tang & Viét Nam./.
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