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Tém tit

Cong trinh Céng hang khong quéc t& Long Thanh (Long Thanh International Airport-LTIA) 1a du 4n ha ting trong diém
qudc gia. Trong d6, hang muc nang ha vat ning (Heavy Lifting) kh6i mai két cAu thép nha ga trung tim (CEN) véi trong
lugng nang 16n nhét tir trude dén nay tai Viét Nam (hon 5.120 tin tong khdi lugng nang, tai trong hé théng chiu luc 1én dén
6.300 tin) da dugc thuc hién thanh cong nhd cong nghé kich nang thiiy luc Strand Jack két hop gidi phap gia cudng cot doc
ddo. Bai bdo trinh bay giai phap cong nghé nang ha vit nang, cic giai phap ky thuit va giai phap xt ly dac thu trong qua
trinh nang khéi mai két cAu thép nha ga trung tim sin bay Long Thanh.

Tir khod: nang ha vat nang; kich thiy luc; giai phap cong nghé; bién phap thi cong.

VSL'S HEAVY LIFTING TECHNOLOGY — APPLICATION IN LONG THANH AIRPORT CENTER ROOF
LIFTING — A NEW ADVANCEMENT IN VIETNAM’S CONSTRUCTION INDUSTRY

Abstract

The Long Thanh International Airport (LTIA) project is a key national infrastructure undertaking. Notably, the heavy lifting
operation for the central terminal (CEN) steel roof structure — representing the heaviest lift ever performed in Vietnam (with
a total lifted mass exceeding 5,120 tons and a load-bearing system capacity of up to 6,300 tons) — was successfully executed
using Strand Jack hydraulic lifting technology combined with a unique column reinforcement solution. This paper presents
the heavy lifting technology, technical solutions, and specific handling measures employed during the lifting of the central
terminal’s steel roof structure at Long Thanh International Airport.

Keywords: heavy lifting; hydraulic jack; technological solution; construction method.
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1. Pit van dé

Trong ky nguyén xay dung hién dai, viéc thuc hién cdc cong trinh biéu tuong véi nhip 16n va chiéu
cao Vuot trdi nhu cc toa nha cao ting, ciu diy ving hay nha ga hang khong doi hoi cic giai phap ky
thuat phd v gidi han ctia thiét bi nang ha truyén théng. Cac phuong phép st dung ciu lap hang ning
thong thuong bi han ché bdi stic nang tai cic ban kinh lam viéc 16n, dién tich chiém dung mit bang
cao va chi phi van hanh tén kém.

Hé théng nang ha vat ning (Heavy Lifting) bang kich thiy luc (Strand Jacking) ctia cdc cong ty
cung cip gidi phap cong nghé hang dau hién nay 12 mot phuong 4n dot pha, cho phép nang, ha, truct
hoic nghiéng cic ciu kién c6 trong lugng tir vai chuc dén hang nghin tin mot cach chinh xac. Giai
phép nay di dugdc cic cong ty xay dung hang dau trén thé gidi 4p dung tif nhiing nam 1970, bao gobm
nhiing cong trinh ky luc nhu dinh thap Burj Khalifa hay madi san van dong Los Angeles. Cong nghé
nay khong chi ddm bao an toan van hanh ma con tbi uu héa dang k€ tién do thi cong va chi phi cho
cac du 4n quy mo 16n. Mot vi du vé iing dung cong nghé nang ha vat ning tai cong trinh qudc té dugc
minh hoa & Hinh 1.

*Téc gia dai dién. Dia chi e-mail: binhct@huce.edu.vn (Binh, C. T.)
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Hinh 1. Nang cau chinh One Za’abeel, Dubai — UAE (8700T)

O Viét Nam, tai du 4n Cang hang khong qudc té Long Thanh (Giai doan 1), mot trong nhiing hang
muc k§ thuat phiic tap nhit 12 viéc 1ap dung hé mai thép trung tim tai khu vuc nha ga hanh khach
v6i khoi luong 5.260 tan [1-3]. DE d4p dng cdc yéu cAu néu trén, gidi phdp ning ha vat ning (heavy
lifting) bang kich thiy luc da dudc Iva chon dé€ dua hé mai thép vao vi tri thiét ké. Trong cac ndi dung
tiép theo, bai bdo sé phan tich chi tiét quy trinh nang ha, gidi phdp thiét ké va bién phép thi cong dé
thuc hién nang mai mot cach an toan va dat hiéu qua ky thuat cao nht.

2. Tong quan céng nghé va tinh hinh 4p dung
2.1. Nguyén Iy vin hanh va cdc ddc tinh ky thudt cot 16i

Hién nay, cong nghé nang ha vat ning hién dai dugc van hanh dua trén hé thdng kich thiy luc
(Strand Jacking), dudc thiét ké linh hoat cho cdc nhiém vu nang, ha, ddy truct hoic nghiéng cac két
cAu ¢ tai trong 16n dén rét 16n. Gidi phdp nay mang lai hiéu qua cao nhd su két hop dong bo gitta cac
thanh phan co khi chinh x4c va hé théng quan ly dit liéu dong bo.

Nguyén ly Motive Unit: Thanh phan trung tam 14 cum thiét bi tao luc, bao gdm mot kich thiy
luc xuyén tim (center-hole jack) két hop v6i hé théng neo ném phia trén va phia dudi. Quy trinh dich
chuyén dugc thuc hién theo chu ky 1dp lai: khi piston kich md rong, ném tai neo trén sé khéa chit b6
tao thép dé€ nang tai 1én; khi piston thu vé, ném tai neo dudi sé giif tai dé€ neo trén giai phong va chuan
bi cho hanh trinh tiép theo. Ddi v6i cdc thao tdc ha tai, hé thdng dudc trang bi thiét bi diéu khién tu
dong dé€ quan ly trinh tu déng md cidc ném neo mot cach an toan. Nguyén ly hoat dong ctia cum kich
nang dudc minh hoa tai Hinh 2.

Thanh phan chiu kéo: Hé thong st dung céc bé tao thép du ting luc cudng dd cao 1am day tai. Tuy
thudc vao quy mo du 4n, sb luong tao cap du ting luc trong mdt bé 6 thé dudc diéu chinh d€ tuong
thich vé6i cac dong kich c6 cong suit khac nhau, tir cdc loai kich thiy luc nhé véi tai nang 40, 70 tAn
dén cac dong cong suit 16n hon nhu 330 hay 660 tin.

Hé thong diéu khién va giam sat: Toan bo dif lidu vé luc kich, do gidn dai va trang théi clia cic
diém neo dugc truyén vé trung tim diéu khién. Phan mém giam st cho phép céc ky su diéu phdi dong
thdi hang chuc diém nang véi sai sd chuyén vi cuc thap, ddm bao két ciu khong bi bién dang qua miic
do chénh léch cao do giita cic diém tua. Cau hinh va giao dién hé théng diéu khién trung tim dudgc
minh hoa tai Hinh 3.
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Hinh 2. Kich nang ha Hinh 3. Hé théng diéu khién trung tim

2.2. Tinh hinh dp dung trén thé gidi

Céc cong ty cung cip gidi phap xdy dung hang dau thé gidi da 4p dung cong nghé heavy lifting
vao céc cong trinh 16n c6 do phiic tap cao, vi du: ké tif du 4n dau tién dudc thuc hién vao nim 1969—
1970 tai San van dong Olympic Munich, cong nghé Heavy lifting ctia VSL [4, 5] da tré thanh giai
phap t6i uu cho céc thach thiic thi cong nhip 16n trén toan cau. Tinh dén nay, hon 2.000 du 4n tai trén
70 qubc gia da dudc trién khai thanh cong, minh chiing cho d tin ciy va tinh thich ing cao ctia cong

Hinh 6. Nang thap — cdu Da Chi — Pai Loan Hinh 7. Nang dam cau can — Lok Ma Chau Loop II —
Hong Kong

2.3. Tinh hinh dp dung va khd ndng lam chii cong nghé tai Viét Nam
Tai thi trudng Viét Nam, ky thuit ning ha vat ning da tiing budc dugc tiép nhan va trién khai
thanh cong tai nhiéu cong trinh quy mo 16n nhu:
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Du 4n nang mdi trung tam san bay Long Thanh (2025) [1-3]: Khéi lugng nang 5260T, mot trong
nhiing du 4n c6 khdi lugng nang mai cho san bay 16n nhét thé gidi.

Du 4n nang mai san van dong PVF (2026): Khéi lugng nang 7.500 tin, du 4n dang trong qud trinh
lap dung két ciu chinh va két cdu thap nang va da hoan thanh nang két cdu mai vao T9/2026.

3. Giai phap cong nghé ning mai sin bay Long Thanh [6]
3.1. So sdnh gidi phdp thi cong heavy lifting va cdc phuwong phdp truyén thong

Viéc 1ap dung hé mdi thép trung tim véi dién tich rong 16n va tong trong lugng t& hop 1én téi
5.260 tn dit ra yéu cu lya chon phuong 4n thi cong t6i vu. Sau khi dénh gid k§ ludng céc khia canh
ky thuat, tién do va an toan, phuong phap heavy lifting da dudc Iua chon thay thé cho céc giai phap
st dung cdu lap truyén thdng véi céc 1y do:

Hiéu qua vé tai trong nang: Ddi v6i cac két clu siéu trong trén 5.000 tin, viéc huy dong cic can
truc c6 stic nAng tuong ting tai ban kinh 1am viéc 16n 1a rat khé khin va ton kém vé miit kinh té. Heavy
lifting cho phép tap trung Iuc nang 16n tai cic di€m neo cb dinh mot cach hiéu qua cao.

Kiém soat hinh hoc va 6n dinh: Két ciu mdi trung tim c6 hinh dang vom séng mang tinh siéu tinh
cao. Giai phdp kich kéo cho phép dong bd héa chuyén vi ctia hang chuc diém nang cung lic véi do
chinh xdc milimet, diéu ma cac hé thong cau lap rdi rac khé c6 thé dap ing dudc trong diéu kién gi6
cao tai cong trudng.

Téi uu héa mit bang: Heavy lifting tin dung truc tiép hé théng cot bé tong cdt thép (RC columns)
vinh cttu 1Am diém tya nang, gitp giai phéng khong gian phia duéi san tang 3 d€ trién khai cic hang
muc thi cong khic song song, gép phan riit ngan tién do dudng ging ctia du an.

Nang cao mtc dd an toan thi cong: Theo phuong an thiét ké — thi cong ban dau, cic phan doan
mai dudc cdu 1ap 1én cao, ké dd tam trén hé két ciu chéng dd dién rong va phan 16n cong tac 1ap ghép,
han nbi dugc thuc hién trén cao. V4i gidi phap heavy lifting, hé mai dudc t6 hop hoan chinh trén mit
san tang 3, sau d6 méi dugc nang 1én vi tri thiét k& nhu mot khéi thdng nhit, qua d6 loai bd phan 16n
cdc i ro gan lién v6i phuong phap truyén thong:

Giam thi€u cong viéc trén cao: khodng 90% mdbi ndi ciia két cAu mai dudc chuyén tir vi tri trén
cao xudng thi cong tai mit san tang 3, gidp gidm dang k& nguy co ngi cao, vat roi, dong thdi nang
cao chét lugng mdi han va niing suit lao dong. Cac thao tic ciu treo tai trén dau ngudi lao dong — mot
trong nhiing ngudn nguy cd tai nan 16n nhét trong 1ap dung két ciu thép — ciing dugc han ché t6i da.

Kiém sodt tai trong lién tuc va co ché an toan du phong: luc kich va chuyén vi tai 14 diém nang
(56 kich) dudc giam sét theo thdi gian thuc, hé thong tu dong canh bio va diing khi phat hién sai léch
vugt ngudng cho phép; neo ném tu khoéa tai khi mat dp suét, cho phép diing va giit khdi mdi an toan
& bat ky cao do nao; mach thiiy luc va nguodn dién du phong ddm bao qua trinh van hanh khong bi
gian doan. Ngudc lai, véi phuong phap cau lap, tai treo trén méc cau phu thudc nhiéu vao thao tic
ctia ngudi van hanh, rat nhay cdm vé6i gi6 va khé diing gitt n dinh khi xay ra su cb bat thuong.

Kha ning chéng chiu cic tdc dong bat thudng: trong giai doan nang mdi (thang 3/2025), cong
truong chiu dnh hudng ctia du chan tif trin dong dat manh 7,7 dd c6 tAim chin tai Myanmar [7], tuy
nhién nhd hé gidng thép tam, hé chét chin ngang, hé diy giang &n dinh va giai phap gia cudng cot,
khdi mai chi chiu dao dong khong dang ké, khong anh hudng dén an toan va tién trinh nang.

Riit ngan thai gian thi cong va chi dong tranh miia mua bao: miia mua & TP. H Chi Minh va khu
vuc Pong Nam Bo thuong bat diu tir khoang giita thang 5 va kéo dai dén thang 11, di kém giong, 1dc,
sét, gi6 giat manh va mua 16n cuc bo [8], cudi mia con c6 thé chiu dnh hudng ctia dp thip nhiét d6i
va bao. Py 1a nhiing yéu t6 budc phai tam diing cong tac ciu lap, 1am viéc trén cao va han ngoai troi.
Giai phap heavy lifting gitip giam thiéu t6i da céc gidn doan nay nho:
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Thi cong song song: hé mai dudc t& hdp trén san ting 3 dong thdi véi cong tic gia cudng cot, lap
dit két cAu tam va thiét bi nang, thay vi phai chd cau 13p tuan tu titng phan doan Ién cao.

Thoi gian chiu 4nh hudng ciia thi tiét ngin: cic budc nang chi dién ra trong khoang thdi gian
ngan va dugc bd tri vao cic “cita sd thoi tiét” an toan, xac dinh dua trén tram quan tric téc do gio tai
cong truong két hop véi dit liéu du bdo thoi tiét. Toan bd goi thiu ning mdi dugc thuc hién tir ngly
20/12/2024 dén ngay 20/4/2025, hoan thanh tron ven trong muia kho, trude khi miia mua bao bat dau.

Riit ngin tién do dudng ging: thuc té cho thdy, nhd mit biang dugc ban giao sém cho cac nha thau
cd dién (MEP), bao che, chiéu sing. .., tong tién do du 4n da dudc rit ngin khoang 2 thang. Hiéu
qua nay con c6 thé dudc niang cao hon nita néu cac cong tac hoan thién néi trén dudc lap dit sin trén
khd6i méi ngay tai cao do thip, trude khi tién hanh nang. Ngudc lai, vdi phuong an cdu lap va han trén
cao, khoi luong cong viéc kéo dai nhiéu thang gan nhu chic chan sé rdi vao mua mua, khién tién do
thudng xuyén bi gidn doan va kho kiém sodt.

Giam chi phi dau tu xay dung: Hiéu qua kinh té ctia giai phdp heavy lifting dén ti nhiéu yéu t6
cOng hudng:

Giam chi phi nhd rit ngin thdi gian: viéc rit ngin it nhét 2 thang thi cong kéo theo giam chi phi
quan 1y cong trudng, chi phi chung, chi phi thué thiét bi, nhan cong, dong thoi han ché cac chi phi
phat sinh do ngiing viéc vi thdi tiét.

Loai bd nhu cau c4u siéu trong: khong phai thué ciu banh xich stic nang 1.200 tn nhu phucng 4n
ban diu, qua d6 tiét kiém dang ké chi phi thué, van chuyén, lap dung — thao dd cdu ciing nhu chi phi
gia cb nén cho dudng di chuyén va vi tri diing ciu.

Giam khoi lugng két cAu chdng d5 tam: thay cho hé da gido, thap chong tam dién rong dd céc
phin doan mdi trén cao, két cAu tam ciia gidi phdp heavy lifting (khodng 500 tAn) chi tip trung tai vi
tri cac cot nang va tin dung tdi da hé cot BTCT vinh ciiu; thiét bi kich, b6 cdp va hé diéu khién dudgc
luan chuyén, tai sit dung cho nhiéu du 4n.

Giam chi phi rii ro, stta chita va phat thai: han nbi tai cao do thap cho chét lugng mbi ndi tot hon;
dinh vi mai chinh xdc dén milimet gitp tranh cac chi phi hiéu chinh tén kém & giai doan sau; thdi gian
van hanh c4u gidm ciing dong nghia véi gidm tiéu thu nhién liéu va phat thai carbon.

3.2. Cdc thdch thiic ky thudt va gidi phdp xu Iy ddc thu

Khi trién khai gii phap thi cong heavy lifting, Nha thau VSL da phai dua vao ap dung mot s6 gidi
phdp cong nghé nhu gii phap gia cudng cdt bé tong cbt thép (RC) c6 d6 manh cao, st dung hé thong
chdt chin ngang dé kiém soat chuyén vi ngang, hé day gidng &n dinh (Guy Ropes) dé duy tri 6n dinh
tong thé cho hé mai sau khi dat t6i cao do thiét ké, ddm bao két ciu an toan trudc cic rung dong khi
dong hoc va tai trong dong dét. Cac giai phap kiém tinh cot, gia cudng cdt, chdt chin ngang va gidng
&n dinh dudgc minh hoa 1an luct tai Hinh 8.

3.3. H¢ théng diéu khién dong bo va thiét bi kich ndng

Hé thdng diéu khién dong b 1a giai phap k§ thuat hién dai cho phép quan ly va giam sat dong thoi
1én dén hang trim diém nang. Phan mém diéu khién cho phép theo ddi theo thdi gian thuc (real-time)
luc kich va do gian dai tai tiing node, tu dong cinh bdo va diing hé théng néu phat hién su léch pha
vudt qud gi6i han cho phép gitta cac diém nang.

Thiét bi kich nang 1a cdc dong kich thity luc xuyén tim véi ti nang khac nhau dugc huy dong tuy
theo tai trong tai ting vi tri cot. Cac kich nay dudgc trang bi hé théng ném neo tu dong khoa tai khi
mét ap suat dot ngdt, ddm bao dd an toan cao trong sudt qud trinh van hanh. Mot s6 chiing loai kich
SLU cung thong sb k§y thuat dugc trinh bay tai Hinh 9.
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SLU10/SMU10 104 1 16 1536 225/238 95
SLU40 / SMU40 417 4 67 1952 360/360 280
SLU70/ SMU70 729 7 82 2517 444/448 530
SLUI20/SMU120 1250 12 117 2657 520/520 750

SLU220/ SMU220 2292 22 167 3064 520/520 1790
SLU330/ SMU330 3229 31 191 3074 650/650 2080

SLU580/ SMU580 5729 55 254 3280 79011089 4500

Hinh 9. Hé kich nang SLU va thong sb ky thuat [4]

3.4. Trinh tw ndng va kiém sodt ky thudt cdc giai doan
Quy trinh nang hé mdi trung tim dugc phan chia thanh cic giai doan k§ thuat nghiém ngit nhiam
dam bao su &n dinh ctia hé két ciu siéu tinh trong sudt hanh trinh dich chuyén.

a. Giai doan chudn bi va lap dung tai chd (Pre-lifting)

- Hoan thanh viéc thi cong 16 cot bé tong cdt thép (RC columns) va lap dit cac doan cot thép vinh
ctru 1én dinh cot RC thong qua cac lién két bu 16ng neo tam thdi dé truyén luc.

- Toan bd hé mai dudc 13p dung sin trén san tang 3 bang cac phuong phap st dung céu lap.

- Thiét 1ap hé khung nang tam thdi bao gdm khung Cathead trén dinh cot va khung Collar bao
quanh cot RC dé két nbi v6i cum gian chinh, ddm bao phan bd luc tdi vu tai cac diém lién két.

b. Quy trinh nang va lap giing 6n dinh

Viéc nang ha khong thuc hién lién tuc trong mot hanh trinh ma dudc chia nhé d€ kiém soat do
manh cuda cot:

Trinh tu chuén bi, 1ip gidng va ning mai dén cao do thiét ké dudc minh hoa tai Hinh 10-13; Hé
mai trudc nang dudc thé hién & Hinh 10; qua trinh 13p dit gidng 16p 1 dudc minh hoa tai Hinh 11.

Nang budc 1: Hé mdi duge nhic khoi da gido ké (Lift-off) va chd 12 tiéng d€ kiém tra &n dinh
két cAu, sau d6 nang 1én cao d6 5 m. Tai ddy, cac ky su tién hanh lip dit hé gidng thép tam thai
(Temporary steel bracing) d€ hd trg khé ning chiu luc ctia cot bé tong.

Nang budc 2: Tiép tuc nang hé mai 1én cao dd 10 m, sau d6 thuc hién 1ap dit 16p gidng thép tam
thoi thd hai d€ duy tri su 6n dinh két cAu dudi tac dong clia cdc tai trong ngang. Hinh 12 minh hoa
qua trinh lap dit 16p gidng thi hai.

Nang budc cudi: St dung hé thdng kich cap dé dua hé mdi tif cao d6 10 m dén vi tri thiét ké cubi
cung. Trang thai mai dat vi tri két ndi dugc minh hoa tai Hinh 13.
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Hinh 10. Mai san bay Long Thanh trudc khi heavy
lifting

Hinh 12. Lap dit giding 16p 2

c. Kiém soat can bang va han két n6i

Kiém sodt can bdng: Trong subt qua trinh
ning, tai trong trén kich giding (tie-back) va kich
nang phéi dugc diéu phdi dong thdi thong qua hé
théng diéu khién dé git cho cot RC va dau Cathead
ludn & trang thdi cAn bang ving suét.

Han két ndi: Khi dat cao do thiét k&, dan thép
mai duge két ndi vao cac dau cot thép vinh ciiu
bang cac mbi nbi han tai chd duéi su giam sat chit
ché vé sai sb hinh hoc.

Nha luc (Load transfer): Sau khi cic mbi han
dat cudng dd, Iuc tir kich nang va kich gidng dugc
nha ra tif tif va dong thdi d€ chuyén dan tii trong
sang hé két cAu vinh ciiu.

Hinh 14. Hé mai trung tdm da dugc nang thanh
cong dén cao do thiét ké

3.5. Phdn tich ky thudt va kiém tinh két cdu

Pé& dam bao an toan cho mot két cu siéu trong & do cao 16n, cac mo phong va tinh toan chi tiét
da dugc thuc hién dua trén tiéu chuan Eurocode, va cic yéu t6 tai trong bién thién. Viéc thiét ké va
ki€m toan céc chi tiét nay két hop vdi su diéu khién chinh x4c ctia hé théng diéu khién dong bd 1a yéu
t6 then chét gitip dua hé mdi trung tdm vao vi tri an toan, dap dUng cic tiéu chudn ky thuat cao nhét.
Hinh 14 ghi nhin hé mai sau khi hoan thanh cong tdc nang.
4. Két luan

Qua viéc nghién ctiu va trién khai cong nghé Heavy Lifting bang hé théng kich thiiy Iuc (Strand
Jacking) tai du 4n Cang hang khong qudc té Long Thanh, c6 thé khing dinh day 1a mot giai phap thi
cong phi hop va hiéu qua d6i véi cc két ciu siéu trong, khau do 16n va yéu cu cao vé do chinh xdc.

237



Lan, T. ., va cs. / Tap chi Khoa hoc Céng ngh¢ Xay dung

Viéc nang t& hop hé mai trung tim c6 khbi lugng 5.260 tin di ching minh kh4 niing kiém soat tt
tai trong, chuyén vi va hinh dang két ciu trong sudt qua trinh nang, dong thdi cho thy tiém ning 16n
ctia Heavy Lifting d6i véi cac cong trinh quy mo 16n tai Viét Nam. So véi cac phuong phap ciu lap
truyén théng, Heavy Lifting thé hién nhiing thuan 10i ndi bat sau:

- An toan cao: phin 16n cong tac t& hop, han ndi (khodng 90% mbi ndi) dudc thuc hién & cao do
thap; luc kich va chuyén vi dudc gidm st dong bd theo thdi gian thuc véi co ché tu dong canh bdo,
ditng va neo tu khoéa tai; hé két cAu tam dugc thiét ké didm bao 6n dinh trudc tai trong gié va céc tic
dong bat thuong nhu du chin dong dat;

- Riit ngan tién do: cho phép t& hop két cAu song song vdi cac cong tac khac, gidm thoi gian thi
cong trén cao, chii dong hoan thanh truéc mua mua bao va rit ngan tong tién do du 4n it nhit 2 thang;

- Tiét kiém chi phi: giam chi phi gian tiép nho rit ngin thdi gian, khong can huy dong ciu siéu
trong, giam dang ké khdi lugng két chu chdng dd tam; thiét bi kich, cdp va hé diéu khién dudc tai sir
dung cho nhiéu du 4n;

- Chét luong va do chinh xdc: dong bd héa chuyén vi clia nhiéu diém nang véi do chinh xac
milimet, kiém sodt tot hinh dang ctia két cu siéu tinh, han ché sai sd 1ap dung va chi phi hiéu chinh
Vvé sau;

- T6i wu mit bang: tin dung két cAu vinh citu lam diém tua nang, it chiém dung mit bing, phu
hop vé6i cong trudng phic tap c6 nhiéu nha thau thi cong dong thoi;

- Than thién véi mdi trudng: gidm thdi gian van hanh ciu va may moéc, qua d6 gidm tiéu thu nhién
liéu, phat thai carbon v tiéng dn tai cong truong;

- Linh hoat, kha niing ting dung rong: c6 thé nang, ha, trugt hoic xoay cic két ciu c6 khbi luong
tif vai chuc dén hang nghin tin, ddp dng nhiéu loai hinh cong trinh khac nhau.

Heavy Lifting 12 mot giai phap cong nghé tdng hop, trong d6 an toan va do chinh xdc dugc hinh
thanh tir su két hop gitta tinh todn — mo phong, thiét bi hién dai, giai phap két ciu &n dinh, quy trinh
thi cong, quan 1y chit luong va niing luc ctia doi ngii chuyén gia. Viéc 1am chi dong bo cic yéu tb nay
sé tao nén tang d€ Heavy Lifting tiép tuc dudc dp dung hiéu qua tai Viét Nam cho cdc cong trinh nha
ga hang khong, sin van dong, cdc cong trinh cau (cau diy ving, ciu vom, cAu can vudt qua cic giao
16 16n), cong trinh cong nghiép — ning luong va cac két ciu siéu trong khac trong tuong lai.

Tuyén bo vé viéc st dung tri tué nhén tao tao sinh va cac cong nghé hd tro béi Al

Céc tac gia xac nhan khong sit dung bat ky cong cu tri tué nhan tao tao sinh hoic cong nghé hd

trg bdi Al nao trong qud trinh chuén bi va hoan thién ban thio.
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