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UNG DUNG CONG NGHE MAY BAY KHONG NGUOI LAI
TRONG GIAI POAN THI CONG DU AN XAY DUNG

APPLICATION OF DRONE TECHNOLOGY IN EXECUTION PHASE
OF CONSTRUCTION PROJECTS

Tom tat: Cong nghé may bay khéng
ngudi lai d& mang lai nhiing ti€én bd mang
tinh dét pha trong linh vuc xay dung trén
toan cau ciing nhu tai Viét Nam. Bai béo
nay nham gidi thiéu vé nhiing loai may bay
khoéng ngudi lai dang dugc Ung dung trong
nganh Xay dung va mo ta viéc dp dung
chung trong giai doan thi cong du an. Bong
thdi cling nhan manh nhiing hiéu qua clia
viéc ap dung codng nghé mdy bay khéng
ngudi lai doi véi cong tac thi cong xay dung
dé dam béo tién d6, chat lugng va antoan lao
dong choduén.

Tur khéa: May bay, khong ngudi lai, thi
cong, du an, xay dung.

Abstract: The drone technology has
brought groundbreaking advancements in
the construction industry globally as well as in
Vietnam. This article aims tointroduce the types
of drones being utilized in the construction
sector and describes their application in the
project construction phase. It also emphasizes

the effectiveness of applying drone technology
in construction work to ensure project progress,
quality, and labor safety.

Keywords: Airplane, drone, construction,
project, building.
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1.Giéi thiéu

Mét du én xay dung thudng bao gém
ba giai doan la thiét k&, thi cdng va bao tri.
Trong d6, giai doan thi cong xdy dung dugc
xem la quan trong, mat nhiéu thai gian, kinh
phi, ddi hdi nguén nhan Iuc cao va tiém an
nhiéu nguy co rii ro nhat. Chinh vi vay, viéc
Uing dung cong nghé mdy bay khong nguai
i trong giai doan nay da gop phan t6i uu
héa quy trinh lam viéc, hé trg cong tac giam
sat chat lugng thi cong cong trinh, déng thoi
phat hién s6m cac van dé tiém an dé giam
thiéu rdi ro va ddm bao an toan khi thi cong
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coéng trinh [1]. May bay khéng ngudi lai s
dung trong giai doan thi cong dugc trang
bi camera nhiét, hé théng hinh anh d6 phan
gidi cao va tham chi cd tritué nhan tao, nhimng
may bay khéng ngusi lai nay cho phép kiém
tra hiéu qua va chinh xac co s& ha tang, toa
nha va thiét bi [2]. Bang cach nhanh chong
xac dinh cac khiém khuyét vé cau tric, giam
sat chat lugng xay dung va dam bao tuan tha
céc quy dinh an toan, mdy bay khong ngudi
14i kiém tra gop phan nang cao tinh minh
bach cia du an, gidm yéu cau lao déng thu
cOng va cai thién két qua chung ctiady an.

2. Phan loai mdy bay khong ngudi lai
trong xay dung

C6 ba loai may bay khéong ngudi lai
(UAV) phé bién thusng dugc dung trong
linh vuc xay dung la mdy bay khdng ngudi
lai canh ¢6 dinh, may bay khong ngudi lai
cdnh quay va may bay khéng ngudi lai lai.
Méi loai UAV c6 uu diém va nhugc diém
riéng va su lua chon phu hop phu thudc
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vao nhiéu yéu t6 nhu kich thudc khu vuc
can che phu, kha nang tai trong va diéu
kién méi trudng. Lua chon mdy bay khéng
ngudi lai phu hgp can dua trén phan tich
ky luéng clia yéu cau ctia nhiém vu cu thé.

2.1 Mdy bay khéng ngudi ldi canh
cé dinh

Uu diém

Thai gian bay kéo dai lau hon, t6c d6 va
d6 bén cao hon so véi may bay khéng ngudi
13i cdnh quay, thich hgp cho viéc che phu
khu vyc réng 16n mét cach nhanh chéng,
phu hgp véi cac du an khao sét va lap ban
dé quy mé 16n [3].

Kha nang tai trong I6n hon, c6 thE mang
theo thiét bi nang hon nhu may anh dé
phan giai cao va bd cam bién LIDAR cho
phép thu thap dir liéu trén khong chi tiét dé
1ap ban dé chinh xac, tao mé hinh 3D.

Thiét ké khi dong hoc va kha nang chiu
gi6 16n, cho phép chiing duy tri su n dinh
va chup dugc hinh anh chat lugng cao ngay
ca trong thai tiét khé nhu gié giat manh [4].

Nhuoc diém

Gia thanh cao han: Khodn dau tu ban
dau can thiét cho hé théng may bay khong
ngudi lai canh ¢6 dinh c6 thé 1a rao can doi
vGi cdc dy an ky thudt dan dung quy mo
nho hodc cac doanh nghiép c6 ngan sach
han ché.

Khéng thé di chuyén hodc bay trong
khong gian chat hep nhu may bay khong
ngudi lai canh quay. Diéu nay han ché kha
nang kiém tra cac cdu tric thang ding hoac
thuc hién kiém tra & cu ly gan & cac khu vuc
tdc nghén.

Kha nang co dong han ché, yéu cau cat
canh/ha canh lau hon, doi khéi khéng gian
I6n hon cho viéc cat canh va ha canh.

Van hanh phc tap hon, doi héi nguoi
diéu khién c6 tay nghé cao.

2.2 Mdy bay khéng ngudi ldi cdnh quay

Uu diém

May bay khéng ngudi lai canh quay ¢
kha nang co dong cao va kha nang bay lo
Iting: Phu hop dé kiém tra & cu ly gan cac
cau tric thdng ding va hoat déng trong
khéng gian chat hep, cho phép kiém tra chi
tiét cac cOng trudng va co sé ha tang [5].

Maéy bay khéng ngudi l&i canh quay
tuang d6i dé van hanh han so véi may bay
khoéng ngudi lai canh ¢é dinh: Ching cé thé
dugc diéu khién bdi cac phi cong co it kinh

Mdy bay khéng ngudi ldi cdnh cé dinh

https://event38.com/fixed-wing/e455-vtol-drone

Mdy bay khéng ngudi ldi cdnh quay
Nguén: https://www.aeroexpo.online/prod/italdrone

nghiém va dao tao hon. Phu hgp véi cac du

an ky thuat dan dung quy moé nhé hodc cac

doanh nghiép c6 nguén luc han ché [6].
Nhuoc diém

Thdi gian bay han ché: Diéu nay han
ché pham vi phii séng ctia ching va khién
chung it pht hgp hon cho cac du an khao
sat hodc giam sat quy md 16n doi hdi thoi
gian bay dai [7].

Kha nang tai trong thap hon so véi may
bay khéng ngui lai canh ¢6 dinh: Né mang
theo cac thiét bi nhe han nhu may anh nho
hodc cdm bién, c6 thé han ché kha nang clia
no trong viéc lap ban d6 c6 do phan giai cao
hodc thu thap dirliéu nang cao [8].

Kich thudc nho va két cau nhe: Khién
ching dé bi anh hudng bdi nhiéu loan gio
hon, c6 thé anh hudng dén dé 6n dinh cla
chuyén bay va chat lugng ctia di liéu thu
dugc [9].

2.3 Mdy bay khong nguoi ldi lai

Uu diém

May bay khéng ngudi li lai két hop tinh
linh hoat ciia may bay khéng ngudi lai canh
¢6 dinh va may bay khéng ngudi lai canh
quay. Chung cé thé cat ha canh thdng ding
giéng nhu may bay khong ngudi 1ai canh
quay, cho phép hoat dong trong khong gian
han ché va thuc hién kiém tra & cu ly gan.

Déng thdi, ching ¢6 thé chuyén sang ché
dé bay c6 canh ¢6 dinh cho phép ching
mang theo mdy anh I6n hon, cdm bién
LiDAR hoéc cac thiét bi khac dé bao phu cac
khu vuc réng I6n hon va bay lau hon. Theo
dd, nang cao kha ndng thu thap di liéu chi
tiét cCia ho, chdng han nhu'lap ban d6 c6 do
phan gidi cao hodc mé hinh 3D clia cac cong
truong xay dung [10].

Nhugc diém

Chung khé van hanh so véi may bay

khéng ngudi 1ai don ché do. Ngudi diéu
khién can dugc dao tao ky ludng dé xur ly
qué trinh chuyén déi gitia cac ché do bay,
cing nhu hiéu ré han vé van hanh hé théng
hybrid. Ngoai ra, chi phi ban dau clia may
bay khéng ngudi lai lai c6 thé cao hon do
tinh tich hgp cla ca kha nang canh c6 dinh
va canh quay, dan dén gia mua cao han.

3. Ung dung Drone trong giai doan
thi congduan

3.1Gidm sdt tién dé thi céng

Mdy bay khéng ngudi ldi cung cdp mét
phuong phdp hiéu qud va chinh xdc dé theo
doi tién do thi cong cta du dn: Bang cach
thudng xuyén chup anh trén khéng hoac
ti€n hanh khao sat bang phuong phap chup
anh, mdy bay khong ngudi léi cho phép
ngudi quan ly du an danh gid tinh trang ctia
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cac hoat déng xay dung khac nhau [11]. DO
liéu thu dugc cé thé dugc so sanh véi dong
thai gian cla du an, cho phép theo dbi tién
d6 va xac dinh bat ky su cham tré hodc tac
nghén nao. Giam sat tién do theo thai gian
thuc cho phép chi dong dua ra quyét dinh
va diéu chinh phan bé nguén luc dé gitr cho
du an dung tién d6, dam bao du én luon di
duang huéng.

Déng thdi, mdy bay khéng ngudi Idi gitp
cho viéc gidm sdt ky thudt thi cong du dn:
Giam thiéu viéc lam lai va ddm bdo du an
dugc thuc hién dung thiét ké ky thuat va
tiéu chuadn quy dinh. Viéc sit dung may bay
khéng ngudi lai giup nang cao tinh chinh
xé&c va ky ludng clia viéc kiém tra, cho phép
xac dinh cac khiém khuyét va sai léch so vdi
ké hoach thiét ké.

Ngodi ra, mdy bay khéng ngudi Idi tao
diéu kién lién lac hiéu qua giira cdc don vi khdc
nhau cta du dn xdy dung: Cho phép cac bén
lién quan hinh dung va hiéu duoc tién do
claduyan [12].Tai liéu truc quan vé qua trinh
phat trién cla cong trudng ho trg su phéi
hap, gidm kha nang hiéu lam va thic ddy su
hiéu biét chung vé tinh trang clia du an giiia
tat ca cac bén lién quan.

3.2Kiém tra chdt luong céng trinh

May bay khéng nguai lai dong mot vai
trd quan trong trong viéc kiém soat chat
lugng bang cach thu thap hinh anh va dir
liéu c6 d6 phan gidi cao cho phép kiém tra
ky ludng va phat hién 16i. Hinh anh chi tiét
cho phép ngusi kiém tra xac dinh ngay ca
nhimg khiém khuyét nho, chang han nhu
vét nut, an mon hoac khuyét tat bé mat,
c6 thé bi bb sét trong qua trinh kiém tra
mat dat [13]. Bang cach so sanh dit liéu thu
dugc véi ké hoach xay dung hodc mé hinh
3D, thanh tra vién c6 thé nhanh chéng xac
dinh bat ky sai léch hoac sai s6t nao trong
qua trinh xay dung. Viéc phét hién sém cac
khiém khuyét nay cho phép khac phuc kip
thdoi, @m bao rang du én dap Uing cac tiéu
chudn chat lugng can thiét. May bay khong
ngudi lai cling tao diéu kién thuan lgi cho
viéc ghi chép c6 hé théng va theo dbi cac
khiém khuyét da dugc xac dinh, cung cap
ho so 16 rang vé cac van dé can giai quyét.

3.3. Gidm sdt an toan trong thi cong

Gidm sdt an toan bdng cdch st dung
mdy bay khéng ngudi Idi trong giai doan
xdy giup tdng cuong cdc bién phdp an toan

Mdy bay khéng ngudi Idi lai
Nguén: https://news.mit.edu/2017/hybrid-drones

Mdy bay khéng ngudi Idi chup dnh céng trinh tu'trén cao
Nguén: https://blog.bluebeam.com/how-drone-technology-is-constructions-eye-in-the-sky/

va giam thiéu cdc méi nguy tiém dn: May
bay khong ngudi lai dugc trang bi camera,
cam bién va kha nang xt ly dit liéu tién tién
mang lai mét s6 lgi ich cho viéc giam sat
an toan trong xay dung. Bang cach chup
hinh anh va video c6é d6 phan gidi cao, may
bay khéng ngudi lai 6 thé xac dinh céc
diéu kién khong an toan nhu két cdu mat
8n dinh, thiét bi may moc thi cong bi su ¢6,
hodc cong nhan st dung thiét bi bao vé ca
nhan khoéng dung cach [14].

Hinh 5 thé hién mét nghién ciu dién
hinh vé viéc sit dung may bay khong ngudi
I4i d€ gidm sét an toan trong mot du an xay
dung toa nha cao tang. Méy bay khéng
nguai lai da chup anh ngudi cong nhan lam
viéc trén cao trong diéu kién khéng c6 rao
chan bao vé va cong nhan khéng that day
an toan. Tu d6, dua ra cac bién phap khac
phuc can thiét dé phong tranh rdi ro.

Trong trudng hop khan cap hodc su ¢6
trén cong trudng, mdy bay khong ngudi lai
¢6 thé nhanh chéng cung cip nhan thiic
tinh huéng theo thoi gian thuc. May bay
khéng ngudi l&i dugc trang bi camera nhiét
€6 thé hé trg xac dinh vi tri nguai mat tich
hodc diém néng trong cac su cd nhu chay
né, hda hoan. Théng tin theo thdi gian thuc
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nay gitp ddy nhanh cac né lyc ung phd
khan cap, ddm béo an toan cho nhan vién
tai chd [15].

Ngoai viéc giam st an toan, may bay
khéng ngudi li c6 thé tang cudng an ninh
tai dia di€ém bang cach cung cap kha nang
giam sat. May bay khong ngudi lai dugc
trang bi camera va cdm bién c6 thé giam
sat chu vi cong trudng va phat hién nhiing
truy cap trai phép [16]. Nguén cap dit liéu
video truc ti€p va canh quay dugc ghi lai c6
thé dugc strdung dé diéu tra, ting cudng an
ninh cdng trudng va bao vé tai sdn xay dung
cogia tri.

3.4. Giam chi phi xdy dung, théi gian
thi cong va siic lao déng ctia con nguoi

St dung may bay khéng ngudi lai trong
gidm sat thi cong giup gidm chi phi so véi
viéc thué may bay hay truc thang & nhiing
cbng trinh cao tang.

Dong thai tiét kiém cong stc cia ngudi
lao déng: Mét s6 cong viéc nguy hiém nhu
gidm sat thi céng & trén cao, diéu kién khac
nghiét, noi co gid to, nhiét d6 qué cao hodc
qué thap, viéc st dung may bay khong
ngudi 1ai sé thay thé su hién dién ctia con
ngudi nham dam bao an toan, déng thai lai
rat thuan tién va nhanh chéng.
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Hinh anh UAV phuc vu gidm sdt an toan tai mét céng truong:
(a) thiéu lan can; (b) c6ng nhan khéng c6 ddy an toan; va (c) thiéu lan can
Nguén: Jhonattan G. Martinez [20]

Rut ngdn thai gian thi céng: Nha vao viéc
chuyén théng tin qua hinh anh va video ma
théng tin dugc cung cap day du ngay lap
tUc, gilp cho viéc giam sat trd nén thuan loi,
kha nang dua ra quyét dinh mot cach nhanh
choéng, lam gidm thai gian thi cong du an.

Két ludn

Trong giai doan xay dung, may bay
khéng ngudi lai da déng mot vai tro quan
trong vdi viéc gidm sat tién do xay dung,
tién hanh kiém tra va ddm bao an toan trén
cdng trudng xay dung. Camera chup anh va
truyén video theo thdi gian thuc nén may
bay khéng ngudi lai cung cap cai nhin téng
quan toan dién va kip thdi vé cong trudng,
xac dinh cac van dé tiém an dé han ché ri
ro déng thdi t6i uu hoa quy trinh giam sat
gilip dam bao tién do va ky thuat thi cong.
Khi mét du an dugc bao dam tién do va
an toan trong cong tac thi cong, n6 sé gop
phan gidm chi phi va tiét kiém nguén nhan
luc dang ké.

Nhin chung, viéc tich hgp mdy bay
khéng ngudi lai trong nganh Xay dung da
mang lai nhiing ti€n bé mang tinh dét pha
khéng chi trong giai doan thi cong xay dung
ma cén c6 anh hudng dén toan b vong dai
cla du an: ti giai doan khao sét thiét ké dén
khi hoan thanh va dua vao st dung cling
nhu bao tri va stra chita. Khi cong nghé tiép
tuc phat trién, du kién may bay khéng ngudi
1&i sé ngay cang déng vai trd0 quan trong
trong viéc dinh hinh tuong lai clla nganh
Xay dung, hé trg cac chuyén gia dat dugc

nang suat cao hon, gidm thiéu rdiro va cung
cap cac du an c6 chat lugng vuot troi.
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