KET QUA NGHIEN CUU VA UNG DUNG

CONG NGHE THI CONG
NHA SIEU CAO TANG BE TONG TOAN KHOI

Tran Héng Hait, H6 Ngoc Khoa!

Tém tat: Trong nhitng ndm gén day, cac dw &n nha siéu cao tdng & Viét Nam d3
duoc dau tw va xay dung, phdn anh xu hwéng phét trién tét yéu cda nganh xay
dung trong béi cdnh héi nhédp, toan c4u hoéa. Trén thuc té, qua trinh thi cong gép
nhiéu khé khén, mét phén lién quan dén trinh dé cong nghé thi cong. Bai b4o phan
tich téng quan coéng nghé thi cdng nha siéu cao tang st dung bé téng dé tai ché
lam vét liéu co ban cho khung chju lirc dang duwoc ap dung trén thé gidi, tép trung
vao cac cong nghé co ban: cong nghé vat liéu bé tong, cong nghé van khudn va
coéng nghé thiét bj van chuyén lén cao. Ttr d6 dé ra huéng tiép can, nghién ciu,
phét trién dé img dung hiéu qua, phu hop véi diéu kién thi cong & Viét Nam.

Summary: Recently, super high-rise building projects have been invested and
constructed in Vietnam, reflecting the vital development of the construction industry
in the context of globalization and integration. In fact, there are difficulties in
performing these projects partly due to the construction technologies. This paper
will generally analyse the construction technologies used to perform the
construction of the super high-rise buildings using reinforced concrete for structural
framing systems and focus to some basic technologies such as concrete materials,
formworks, and hoisting/lifting equipments. From the analyses, the paper will
propose guidelines for the approaching, researching, and development so as to
effectively implement these technologies to best serve the Viethamese construction
conditions.

Nhan ngay 03/10/2011, chinh stra ngay 14/02/2012, chdp nhén dang ngay 28/02/2012

1. M& dau

QUua trinh phét trién manh mé vé moi mat, dac biét 1a trong linh vuc kinh té, thwong mai,
dau tw cla dat nwdc trong xu thé hdi nhap, toan cau héa dan dén sy hinh thanh céc tap doan
kinh t& da nganh trong nwéc va sy dau tw nganh cang téng, toan dién ctia céc tap doan da qudc
gia nwéc ngodi. Sw phét trién trong linh vwe dau tw xay dwng co ban ciing khéng ndm ngoai
dong chay do va tat yéu 1a nhu cau vé dién tich xay dwng cho muc dich &, cho thué, van phong,
thwong mai va dich vu ngay cang tang ca vé sb lwong 1an chat lwong. Kinh nghiém xay dwng
clia cac quéc gia trén thé giéi da chirng té rang véi viéc gia tdng nhanh chéng cla gia tri dat xay
dung thi phwong an hiéu qua nhat duéi géc do kinh té clia dau tw xay dung la gia ting sb tang
clia cong trinh. Y twéng xay dwng nha siéu cao tang xuét phat tir tw duy vé mot siéu dé thi phat
trién véi nhitng dinh hwéng gia tri va dang cap vé kién tric - xay dwng, trong dé cé loi ich rd
rang clia nha dau tw hodc tr nguyén nhan lién quan dén gia tri qua cao cta khu dat xay dung.
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Hién nay, chwa c6 mét dinh nghia hodc mét tiéu chi rd rang vé nha siéu cao tang. Theo
Hoi thdo Quéc té 1an thir IV vé nha cao tang do Hdi nha cao tang cla Lién hop quéc td chirc
tai Hong Céng nam 1990, nha cao tang dwoc chia ra lam 4 loai: loai 1 tir 9 - 16 tng; loai 2 t
17 - 25 tang; loai 3 tr 26 dén 40 tng va loai 4 trén 40 tang [1]. Cach phan loai nay ciing hop
véi quan niém vé nha cao tang & Viét Nam. Nhw vay, cé thé hiéu mét cach twong déi réng,
nha siéu cao tang hay mét sé tai liéu con goi l1a nha choc troi 1a nhivng cong trinh cé sb tang
khéng nho hon 40.

Vat lieu co ban dwoc st dung dé xay dwng khung chiu lwc ctia nha siéu cao tang 1a bé
tong cbt thép dd tai chd. Chi it cho dén nay, rat nhiéu nha choc troi trén thé gi¢i da dwoc xay
dwng trén nén tang két cdu khung chiu lwc bé tdng cét thép toan khéi, trong d6 c6 Burj-Dubai
Tower (Dubai - A Rap, 828m, 164 tang); Petronas Twin Tower (Malaysia, 432m, 88 tang); Bank
of China Tower (Hong Kéng, 369m, 70 tang); Jin Mao Building (Thwong Hai, 421m, 88 tang);
Texas Commerce Tower (M, 305m, 75 tang); Federasia Tower — Moscow City (Lién bang Nga,
506m, 94 tang) va nhiéu codng trinh khac.

San lwong bé tdng hang nam trén thé gi¢i st dung cho cac két cAu nha va cong trinh
xay dwng theo phwong phap toan khéi vwot qué 1,5 ty m3, tiéu tdn hon moét nira khéi lwong xi
mang dwoc san xuét. O’ cac nwéc phat trién (Anh, My, Nhat, Dirc...) bé téng toan khéi chiém
trén 75% khéi lwong bé téng str dung cho xay dwng. Con & Lién bang Nga bé téng toan khbi
hang ndm wéc khodng trén 100 triéu m3, chiém khoang 35% khdi lwong vat liéu xay dwng
dwoc st dung [6].

M&i day, & Viét Nam da cé hai cong trinh siéu cao tang xay dwng xong va di vao st
dung, dé la Bitexco Financial Tower tai TP Hb Chi Minh (262m, 68 tAng) va Keangnam Hanoi
Landmark Tower (336m, 70 tang). Cong trinh Lotte Center Hanoi (68 tAng) dang thi cong phan
moéng va tang hdm. Nhiéu dy &n nha siéu cao tang dang trong giai doan thiét k&, |ap dy an va
nghién cu dau tw nhw Vietinbank Tower (68 tang), Petro Vietnam Twin Tower (110 tang),
Posco Vinatex Tower (68 tang), Saigon Centre Tower (88 tAng) va nhiéu dw an khac. Nhirng sw
kién trén cho thay viéc dau tw xay dung nha siéu cao tang & nwdc ta la mét xu hwéng tat yéu
va da cé nhirng budc phat trién ban dau rat kha quan.

Tuy nhién, thuc té trién khai thwc hién qua trinh dau tw da vap phai khong it khé khan do
chuiing ta chwa c6 cac bo tiéu chuan, qui pham nén tang vé thiét ké va thi cong, trinh do thiét ké,
cobng nghé va thi céng con non kém, thiéu kinh nghiém. Vi vay, viéc dau tw nghién cru, phéat
trién va rng dung cdng nghé thi cdng nha siéu cao tang & diéu kién Viét Nam |a mot van dé cap
thiét, mang tinh thuc tién cao, can thyc hién moét cach toan dién va cé chiéu sau.

2. Cbng nghé vat liéu bé téng

Cung v&i thoi gian, bé tong da chirng té la mét loai vat liéu xay dwng wu viét, cho phép
xay dwng nhirng cong trinh ndi bat va dac sac, va cho dén nay, tiém nang rng dung bé téng
con rat Ién, dac biét trong céng nghé thi cong toan khéi. R rang, sw mé rong linh ve st dung
bé téng dé tai chd trong xay dwng nha siéu cao tang tao tién dé cho viéc dbi méi cong nghé xay
dwng, san xuat va st dung cac hé van khudn hién dai, co gi¢i héa quéa trinh céng nghé san
xuét, van chuyén, phan phéi va db vira bé tong, s& dung phu gia cho bé téng.

Déap (rng v&i nhirtng ddi hdi dac biét vé két ciu, khd nang chiu lwc va diéu kién thi céng,
bé téng cho xay dwng nha cao tAng phai 1a bé tdng chat lwong cao. Kinh nghiém xay dwng thé
gi¢i cho thdy, phan I&n bé téng str dung cho xay dwng nha siéu cao tAng cé cuwong do tir C40 —
C60 (tieu chudn My ACI). Trong nhi*ng ndm gan day xu hwéng st dung bé tdng véi cudng do
cao hon nira, nhw 16i khung chiju Iwc Petronas Twin Tower, Hanoi Landmark Tower st dung bé
téng cwdng do6 dén C70; Federasia Tower - Moscow City st dung bé téng cwdng dé dén C90.
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Khi thiét ké phan 16i khung chiju lwc ctia nha siéu cao tang, theo chiéu cao cong trinh, cwdng do
bé téng dwoc lwa chon gidm dan dé phu hop véi tiét dién cot, vach va gidm thiéu chi phi. Vi du
céng trinh Jin Mao Building cuwérng dd bé téng cla cac két ciu siéu cot (megacolumn) va twdng
vach & cac tang dwdi twong ting la C80 va C60, gidm dén cac tang trén clng la C40. Cong
trinh Hanoi Landmark Tower cwéng do bé téng 18i vach cing va cot gidm tir C70 dén C50; két
cAu san giam tir C50 dén C35 theo chiéu cao cong trinh (hinh 1).
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Hinh 1. Phan bé cuong dé bé téng 16i, khung chju luc nha siéu cao tang
theo dang két c4u va chiéu cao cong trinh - Hanoi Landmark Tower

V6i vai tro 1a két cdu chiu lwc nha siéu cao tang, bé téng thi cong theo phuwong phap toan
khéi phai dat dwoc cac yéu cau rat nghiém ngat vé ky thuat va cong nghé, do 1a bé téng chét
lwong cao hay c6 thé goi la bé téng cong nghé cao (High Performance Concrete, HPC). Theo
[5], bé téng chat lwong cao la bé tdng két hop nhiéu tinh chat vwot troi: tinh thi cdng, cuwong d9,
dd bén st dung cao, chi s mai moi va thdm thau thap, cac tinh chét bao vé an toan dbi véi cét
thép, virng bén trwdc &n mon hda hoc, vi sinh va én dinh vé thé tich (hinh 2).
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. Mién bé téng
on dinh thé tich cao
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Hinh 2. So' dé hop thanh bé tdng chét luong cao

Coéng nghé bé téng chét lwong cao phai dwa trén sy diéu chinh ciu tric tao thanh cda bé
tdng & tat c& cac giai doan cua qua trinh san xuéat. Phuc vu qua trinh d6 phai st dung xi mang
poocldng cwéng dd cao hodc chéat két dich hdn hop, t6 hop cac chét bién tinh héa hoc
(modification) 1am bién thé cAu trGc va tinh chat bé téng, cac thanh phan va chat don khoang
hoat tinh va céac loai phu gia. Trong qua trinh san xuét ap dung nhirng céng nghé tién tién, dam
bao s chinh xac va khoa hoc cong tac cép liéu, tron, sy déng nhat hdn hop viva, sw lén chat
va déng ran bé tong.

Viéc san xuét va thi cong bé téng theo cdng nghé toan khédi trong xay dwng nha siéu cao
tang phai d&c biét linh hoat, phi hop véi tirng két cAu, giai doan thi céng. Khi thi cdng phan
ngam, bé téng dai mong la bé téng khéi Ién. Vi du: dai moéng cong trinh Hanoi Landmark Tower
(tda khach san): dién tich bé mat 6.217 m2, cao 4m, khdi lwong bé tong 24.868m3; dai mong
cong trinh Lotte Center Hanoi: dién tich b& mat 4.088 m2, chiéu cao I&n nhét 5,7m, khdi lwong
bé tdng 17.000m3. Khi thi cdng khdi bé tong siéu Ién nhw vay, dac biét trong diéu kién néng
néng, phai tinh dén phwong an dung bé téng téa nhiét thap, han ché chénh léch nhiét d6 gitra
céc |op bé tong, gitra bé téng va méi trwéng, dan dén nit bé tong [3]. Dé gidi quyét van dé nay,
coéng nghé bé tdng it tda nhiét chat lwgng cao da dwoc 4p dung véi viéc dwa vao thanh phan bé
téng phu gia tro bay va td hop cac phu gia khoang, siéu héa déo va kéo dai thoi gian ninh két
(bang 1).

Bdng 1. Cép phdi vira bé tong tw chdy, téa nhiét thap cho dai méng
cong trinh Lotte Center Hanoi (cwong dé C40, dd chdy 650mm) cho 1m?3 vira

Thanh phén cép phéi
XM+tro ba 3 i ma Phu gia
Y| Nusci(xmtro bay) | XIMENG | 1o pan | Nwee | cat | pa 49
9 PCAO | Thg | | ko) | k) | 0
(kg)
385 0,42 289 96 160 | 880 | 951 | 135

Khi thi céng phan két cAu chiu lwc trén cac tAng cao véi mat do cbt thép day ddc va chiéu
cao bom bé téng I&n, ngoai yéu cau vé cwong do, vira bé tdng phai dam bao tinh thi cong, tw
dam c6 do chay thich hop (d6 xde cdn trén 600mm), khdng tach nwéc, khdng phan tang, kich
thwéc va thanh phan cét liéu phi hop. Ngoai ra, bom vira bé tong lén cao sé dé hon khi dung
trong bé téng nhé hon. Vi vay, thanh phan bé téng dwoc thiét ké va st dung céc loai phu gia dé
dam bao céc yéu tb trén.
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3. Cong nghé van chuyén, phan phéi va rét vira bé tong

Ngoai cac yéu cau ky thuat vé bé tong chat lwong va cong nghé cao, trong thi cdng nha
siéu cao tang vira bé téng phai dwoc ché tron lién tuc véi khdi lwgng 16n, van chuyén, phan
phdi va db vao van khudn & nhirng vi tri xa theo phwong ngang va réat cao theo phwong dirng,
trong khi dé phai git» 6n dinh d6 linh dong cla vira. Tat c& cac cac qui trinh cdng nghé ti khi
ché tao viva dén luc db vao van khudn phai dat dwdi mét qui trinh kiém tra chat lwgng chét ché.
Hai so' d6 cong nghé cung cap viva bé téng dén cong trwdng thuwdng dwoc st dung 1a: 1) van
chuyén vira bé tdng bang xe bdn tr cac tram tron cd dinh va 2) st dung tram tron |ap dét trong
mat bang coéng trwdng. Phwong &n 2 rd rang la c6 nhiéu wu thé va hiéu qua hon, cho phép
quan ly ch&t ché chéat lwong va diéu chinh linh hoat c&p phéi viva, han ché téi da sw sut gidm do
linh dong cua vira do rat ngén dwoc thdi gian van chuyén, gidm sb lwong xe van chuyén, cha
déng trong khau té chire, tranh dwoc cac gian doan thi cong do diéu kién giao théng. Vi du, khi
dd dai mong cong trinh Hanoi Landmark Tower s dung tram tron tai cdng trwdng véi khoang
cach van chuyé&n ngén, huy ddng 26 xe van chuyén. Trong khi d6 theo phwong an thi céng bé
téng dai moéng cong trinh Lotte Center Hanoi, vivra bé tong dwoc cap tir 5 tram trdn ngoai cong
trudng, s lwong xe bdn van chuyén dy tinh 14 288 xe.

Hotel Tower

Residence v

; a— |

T7-T70

T7-T48

—

Hinh 3. Lya chon thiét bj van chuyén, phan phéi va rét vira bé téng (may bom 6 t6, méy bom tinh,
cén phan phdi vira bé téng thdy luc) theo chiéu cao thi cong - Cong trinh Hanoi Landmark Tower

Bé tong tir xe bdn dwoc van chuyén dén vi tri dd b&i cac may bom 6 t6 va may bom tinh
thay lwc cong suat cao. May bom 6 t6 cing véi hé théng 6ng phan phéi thay luc di kém dwoc
st dung d6 bé tong phan ngdm va céc tadng dwdi. May bom tinh clng véi hé théng 6ng bom
l&p dat s&n, dung dé van chuyén vira bé téng doc subt chiéu cao cong trinh. Phan phéi va rét
vira vao van khuén duwoc thwe hién bdi hé théng can phan phéi thay lwc, I&p dat trong I8i cing
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ctia cong trinh va dich chuyén theo chiéu cao thi cong (hinh 3). Can truc thap c6 thé hé tro' cong
tac van chuyén bé téng Ién cao bang thung dwng viva. D& ddm béo sw 6n dinh va lién tuc cta
cbng tac van chuyén, viva bé tdng phai cé do chay cao (thwéng & mdc trén 600mm) va cong
suat bom phai du I&n. Lwa chon may bom can ctr vao sy tén that ap lwc theo chiéu dai dwdng
6ng, dwong kinh éng bom, dd linh déng cla vira, ndng suat db yéu cau va nhiéu yéu té6 khac.
Nhiéu loai may bom thé hé mdi cha cac hdang SCHWING, ELBA, PUTZMEISTER (Bc),
JUNJIL (Han Quéc) véi ap lwe bom >200bar, sé 1an day phit tdng >171an/phuat, dwong kinh xi
lanh bom 200mm, cdng suat bom bé tdng t&i >100m3/h déu c6 thé dap rng dwoc yéu ciu.

4. Céng nghé van khuon, cét thép

Nhuw da biét, cong tac van khuén trong xay dwng bé tdng toan khéi 1a dc biét quan trong,
anh hwéng quyét dinh dén céng nghé, tién do va gia thanh xay dwng. Phan tich gia thanh xay
dwng khung chiu lwc nha cao tang trén thé gi¢i cho thay, chi phi cho céng tac van khuén chiém
khodng 46,7% [4]. Vi vay, hwéng dén muc dich gidm gia thanh xay dwng, ddm bao chat lwong
va tién do thi cong, dac biét trong xay dwng nha siéu cao tang bé tdng toan khdi, vé lau dai phai
nghién ctvu, phat trién, ché tao va (rng dung cac hé van khuén cdng nghé cao, hién dai.

Déi v&i nhirng codng trinh cao 20 - 30 tang c6 thé st dung cdng nghé van khuén dinh hinh
ludn chuyén. Tuy nhién khi s& dung hé van khuén truyén thdng nay khéng cho phép day nhanh
tién do thi cong vwot quéa 4 - 5 tang/thang. Do dd, dbi véi cong trinh siéu cao tAng, doi hdi phai
ap dung céc giai phap cong nghé dac thu va phai tinh dén ca van dé an toan lao déng trong thi
cong lién quan dén cong tac van khudn. Ngoai ra, trong xay dwng nha siéu cao tang, khi thi céng
véi d6 cao trén 100m, do tac dong cuta gi6é va swong mu, can truc thap khong thé hoat dong voi
100% cong suét dw tinh, nhiéu khi tAn suét chi dat 4 -5 ngay/tuan, trong thoi gian dé van phai
dam bao xay dwng xong mét tAng, vi vay can phai tinh dén cac phwong an s dung cac hé van
khuén tdm 1&n, 1&p dwng nhanh va hé van khudn van khuén trwot dan dong thay lwc dé giam sw
phu thudc vao can truc thap. S& dung hé van khuén truot thi cong két cau I6i vach bé téng toan
khéi nha cao tang mang lai nhiéu wu thé va hiéu qua: tién do nhanh; chat lwong dam béo; gidm
cong lao dong 1&p dwng, thédo d&; dd an toan cao va giam sw phu thudc cuia tac dong gio.

Tuy thudc va diéu kién thi cong thwe té va mirc dd dap (ng cla cac nha may san xuét,
cung cap van khuén dé lwa chon céng nghé, loai van khudn pht hop. O céc cong trinh siéu cao
tang da xay dwng trén thé gidi, ngudi ta st dung rong rai cAc hé van khudn hién dai duwoc san
xuét b&i cac hang ndi tiéng nhw: MEVA, DALLI, HOE, THYSSEN (Btrc), FERI, OUTINORD,
PASCHAL (Phap), DOKA (Ao)... Cac van khudn nay chiu dwoc ap lwc bé téng dén 120 kN/m2,
hé sb luan chuyén rat cao, c6 loai dat dén 1000 Ian, tat nhién gia thanh ciing rat cao, khoang
200 - 400 USD/m2. Déi véi tirng loai két cAu, can cr vao kich thwéc, khéi lwong, vi tri thi cong,
phwong phap dd bé téng dé lwa chon cac td hop phuwong an khac nhau, d@m bao tinh linh
doéng, hiéu qua va an toan trong thi cong (bang 2).

Cong tac thi cong cét thép trong xay dwng nha siéu cao ting ciing phai dap (rng cac yéu
cau k¥ thuat cao. Theo qui dinh, khéng dwoc thi cong ndi cbt thép bang phwong phap han trong
cac két ciu nha cao tang. Nhiéu cong nghé néi budc cbt thép dam bao chat lwong, tao nhiéu
khéng gian & cac nat khung thuan lgi cho viéc db bé téng da dwoc ap dung trong thuc té. Cot
thép két clu chiu lwc, cac nat khung c6 mat d6 cét thép cao nén &p dung phwong phap ndi
bang 6ng ren tién trudc hodc phwong phap néi bang éng dap thay lwe. Ciing cé thé &p dung
céng nghé mai ndi budc cdt thép béng sing chuyén dung day nhanh dwoc tién do thi cong va
gidm cong lao ddng, dac biét dbi véi cbt thép vach, san. Hién nay, trén tri trwong xay dwng da
st dung c&c loai stng budc ndi cbt thép ctia Nhat Ban, Birc sén xuét nhw model RB cla hang
MAX Co., model GUIDE cta hang J.A.M,... V&i thiét bi nay c6 thé ndi cbt thép dwdng kinh
6+39mm v&i tbc dd 0,8+1,7s/mot mdi budc.
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Bdng 2. Té hop phwong an lwa chon van khuén thi cong

két cau bé tong toan khéi nha siéu cao tang

Phwong an Iwa chon van khuén
Loai két cdu ' o Kich thucc tieu Nguyén ly hoat
Loai Vat liéu chudn tdm khuén déng (lap dung)
(dai,réngxcao), m
- tdm nhd dinh | - thép (0,25+1,3)x(0,9+3,3) | t6 hop (lién két,
hinh, t6 hop - nhém chéng, giang)
Cot - két hop
(megacolumn), PR 3 N X
twong, vach - }am I?’n dinh | - thép (0,45+5,3)x(0,6+3,3) | to t]c_yp (lién keét,
hinh, t hop - nhém chong, khung
- két hop giang)
- van khuén nt (0,25+0,9)x(1,2+3,0) | leo (lién két bu
leo l6ng v&i két cau)
L&i ceng, vach | - van khudn ty nt (0,25+0,9)x(1,2+3,0) | nang (thap nang,
I6ng thang may | hang kich thay lwc)
- van khudn nt cao 1,2m trwot
truot (kich thay luc)
-td hoptlr 3 -cot: thép, kich thwoc thm t6 hop
bd phan co nhém khuén theo thiét ké
ban (gang -ddm H: nhém,
form) g
San -van lat: gb
- van khuén -khung: thép, | (1,2+5,6)x(1,2+5,6) l&p dwng béng
ban (table nhém can truc thap,
form, sky deck) | _van Iat: g6 thao d& bang hé
kich chan

5. Céng nghé thiét bj van chuyén 1én cao

Can truc thap tw nang, lién két v&i cong trinh tir phia ngoai, st dung hiéu qua khi xay
dwng cac cong trinh dwéi 40 tAng (loai 3) v&i chiéu cao khéng qué 110 - 120m. Khi vwot qua do
cao trén, tinh dén céac yéu tb: an toan, dd cao va src nang, tAm vai, gia thanh, thi viéc st dung
can truc thap tw nang sé khéng kha thi. Vi vay, khi xady dwng nha siéu cao tang phai st dung
can truc ty leo, khéng c6 gi¢i han vé dd cao nang vat cau.

Can truc tw leo dwoc lap dwng trong 16i cirng - vach thang may da thi cong, tAm cao hoat
doéng cda can truc & mdi vi tri neo dat t¢i 30 - 40m véi ban kinh phuc vu 50 - 55m. Trong khi thiét
ké va thi cong két ciu 16i, vach cirng can c6 phwong an dé sén céc chi tiét neo, lién két chuyén
biét phuc vu cho viéc neo can truc thap va can phan phdi bé téng vé sau. Ban dau, méng cla
can tryc thap dwoc xay dwng cuing lic véi dai mong, & vi tri do, can truc phuc vu viéc xay dwng 5
- 6 tAng, tinh tlr tm ham dau tién. Sau d6 can tryuc sé leo dan Ién trong vach cliing da dd cuong
do theo thiét ké vai chu ky 3 tang/1lan leo theo chidu cao thi cong (hinh 4). Sau khi két thic qué
trinh cau 1ap, can truc dwoc thao d& tirng phan va ha xudng béng hé toi - rong roc.

Trong qua trinh xay dwng nha siéu cao ting, dic biét la trong giai doan hoan thién, song
song véi viéc giadi quyét van dé vat chuyén vat liéu rdi 1én cao la viéc van chuyén ngudi, cong
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nhan 1&n xuéng mat bang thi cong. D& phuc vu ca hai muc tiéu trén, ngwdi ta st dung loai van
thang d&c biét c6 src nang dén 3 - 4 tan, van téc nang 100m/phat, kich thwédc 16ng
1,5x4,5x2,5m, strc chira dén 20 ngudi. S6 lwong va vi tri 1ap dat van thang phu thudc vao hinh
dang, kich thwéc mét ngoai ciia nha va nhu cau vé khéi lwong van chuyén dap &ng td chirc thi
cobng cong trinh [2]. Théng thwéng van thang dworc l&p d&t sau khi xay dwng phan thd t 5 - 10
tang ké tw cét +0,000.

1 ,-
¥ AT R OO R
... |
o
-
&=
et 4
° 1! tang dang thi cong
2
c gITHITT}
pr LLIN ]
@ NN
- giisil a8
@ | I 1111
i poek I SO
i il
(W0 S -FU0 P DS Wt
]
¥ i — sy e xt
3 3 — — - -
i3

v

Hinh 4. So dé vj tri 1dp dung cén truc tw leo thi cong nha siéu cao tang

Dé qua trinh xay dwng dat hiéu qua cao, tién dd phai dam bado & mic 4 - 5 tAng/thang.
Viéc nay doi héi khong chi &p dung cong nghé, thiét bj thi cong hién dai, cac phuwong tién van
chuyén n&ng suat cao ma con phai td chirc thi thi cong khoa hoc. Cac cong tac thi cong phan
khung chiu lwc, phan két cAu bao che va phan hoan thién phai dwoc td chirc thi cong ddng thi.
Gian doan khoang céch thi céng gira phan khung dam san va phan két cu bao che c6 thé rat
ngan xudng con 5 - 7 tdng nhung van phai ddm bao dwoc khoéng gian va an toan thi céng. Khi
thi cong trén cao, tai trong thwong xuyén cla gié anh hwéng nghiém trong dén an toan lao
doéng. Vi do cao trén 50m, cong tac thi cong bén ngoai cong trinh bi dnh hwéng béi cac yéu td
tac dong cla ludng gié cuc b, déi hwdng va ludng gié théc. Pac biét cac ludng gid cuc bd theo
phwong ngang véi van téc twong dbi Ién anh hwéng truc tiép dén viéc 1ap dat cac két cau bao
che c6 dién tich bé& mat Ién nhw panel twdng, clra, vach kinh bao che. Vi vay, khi thi cong cac
két cAu bao che mét ngoai cong trinh phai I&p dwng hé théng thang treo - san cong tac di dong,
dap &ng yéu cau thi cdng va phai &p dung céc bién phap an toan thi cong trén cao mét cach
phu hop, nghiém ngat va chat ché.

6. Két luan

Qua trinh phat trién céng nghé xay dwng nha siéu cao tang trén thé gi¢i st dung bé tong
db tai ché lam vat liéu co ban cho khung chiu lwc da tich Iy dwoc nhiéu kinh nghiém va dat
dwoc nhivng thanh twu to Ién. Nén tdng cla xay dwng nha siéu cao tdng bao gdm té hop céac
gidi phap céng nghé va té chirc hwéng dén téi wu hoa tién dd thi cong, gidm codng lao dong truc
tiép va ddm béo chat lwong ciu kién, cong trinh & mlc cao nhét theo thiét ké. Cac dw an dau
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tw xay dwng céng trinh nha siéu cao ting & Viét Nam hién nay va trong twong lai gan ngay
cang nhiéu va dé 1a xu hwéng phat trién tat yéu cta nganh xay dwng trong bdi canh hoi nhap,
toan cau hoa.

Dé c6 thé 4p dung thanh céng nhivng kinh nghiém, thanh twu vé cdng nghé thi céng nha
siéu cao tang bé tong toan khéi cta thé gi¢i vao Viét Nam, trwéc mét can phai nghién ciu, téng
két dé lam cha dwoc cac cdng nghé co ban, phat trién va &ng dung pht hop véi diéu kién thi
cong trong nwéc. Ve 1au dai can tap trung vao cac van dé wu tién sau:

- Nghién ctu, &ng dung va chuyén giao cong nghé san xuét, ché tao bé tdng chat lwong
cao & mirc cong nghiép phu hop diéu kién Viét Nam, dap ng dd nhu ciu xay dwng trong
nwéec;

- Png dung thanh thao céng nghé van khudn hién dai trong thi cong cac két ciu bé tong
toan khéi. Uu tién dau tw xay dung co s& nghién clru, thiét ké va san xuét van khuén trong
nwéc chét lwong cao;

- Khuyén khich nhap khau thiét bi thi céng hién dai, dao tao van hanh, chuyén giao céng
nghé hwéng dén lam chi cong nghé thiét bi thi cong.

Nhw vay, viéc trng dung va phat trién dwoc cong nghé thi cong nha siéu cao tng st
dung bé téng toan khdi & Viét Nam ding trwéc nhirng van dé rat nan giai, khéng chi lién quan
dén vat lieu mai, thiét bi, céng nghé, qui trinh méi, ma quan trong hon niva la van héa san xuét
va tw duy méi. S& c6 nhirng thanh twu vrot bac trong thdi gian tdi, vi chang ta hiéu réng, chinh
xay dwng nha siéu cao tang la giai phap hiru hiéu cho phép nganh xay dwng trong nwéc vwon
t&i thm cao méi ctia khoa hoc va cong nghé.
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