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Tom tat:

Cong nghé xay dung giup tang cudng
nang suat lao dong bang cach si dung may
moc va thiét bi hién dai, tu dong hdéa quy
trinh xay dung, giam thdi gian va cong suic
lao d6ng. Diéu nay mang lai hiéu qua tang
nang suat, giam thiéu sai sét va tang kha
nang hoan thanh céng trinh theo tién do.

St dung mdy moc cong nghé trong xay
dung giup gidm kha nang phai lam viéc
trong moi trudng nguy hiém va 6 nhiém.
Ngudi lao ddng van déng vai trd quan trong
trong viéc quan ly, diéu khién, va van hanh
may moc, cliing nhu trong cac cong doan
can su nhay bén va tinh than sang tao.

Cong nghé hién dai trong xay dung doi
hoi ngudi lao dong co kién thic va ky nang
st dung céc thiét bi cong nghé mai. Do do,
can dao tao va chuyén déi cho ngudi cong
nhan, gitp ho thich Ung va s dung tot
cdng nghé mdai.

Tirkhéa: Céng nghé xdy dung, mdy méc
hién dai, ndng sudt lao déng.
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Abstract:
Construction  technology enhances
labor productivity by using modern

machinery and equipment, automating the
construction process, and reducing labor
time and effort. This effectively increases
productivity, reduces errors and increases
the ability to complete projects on schedule.
Using machinery and technology in
construction helps reduce the possibility of
having to work in hazardous and polluted
environments. Workers still play an important
role in the management, control, and
operation of machines, as well as in processes
that require acumen and a creative spirit.
Modern technology in construction
requires workers with knowledge and
skills to use new technological equipment.
Therefore, it is necessary to train and
transform workers, helping them to adapt
and make good use of new technology.
Keywords: Construction technology,
modern machinery, labor productivity.

S6 06



KHOA HOC - CONG NGHE

1.Pat van dé

Cong nghé xay dung hién dai c6 dang
thay thé cac cong nhan xay dung trong
nganh xay dung hay khéng. Bay la moét
van dé dang dugc quan tam bdi nhiéu
ngudi, vi su thay déi nay cé thé anh hudng
dén nghé nghiép va sinh ké ctia nhiéu
nguai trong nganh.

Trong béi cadnh phét trién d6 thi hoa
nhanh chéng, viéc s dung céng nghé
xay dung mdi va cdc may moc ty dong
nhu may lat nén tu déng, may lam dudng
bé téng, robot son tudng, thuc té o tang
cudng va cac ban vé toa nha dugc in 3D
da trd nén phd bién. Nhiing céng nghé
nay gilp tang nang suat lao dong, rat
ngan thdi gian thi cong va giam tén nhan
luc, mang lai Igi nhuan cho doanh nghiép.

Tuy nhién, nganh xay dung van la mét
nganh tiéu ton nhiéu suc lao dong. Cac
codng nhan xay dung thudng phailam viéc
trong méi trudng 6 nhiém va c6 nhiéu rui
ro tai nan. Viéc sir dung may moc cong
nghé hién dai c6 thé giam thiéu viéc lao
dong vat va cla cac cong nhan va tang
tinh an toan trong qua trinh thi cong. Viéc
thay thé hoan toan cac cong nhan bang
may moc van con gap nhiéu thach thuc.

May moc tu dong co thé thuc hién
nhiéu cong viéc ca ban ctia cdc cong nhan
xay dung. Do d¢, trong nganh xay dung
hién nay, viéc st dung cac cobng nghé mai
hé trg cho céng viéc clia cdc cong nhan
va gilip tdng nang suat lao dong.

2. Nhitng cong nghé xay dung mdi tang
ning suat lao déng

2.1. Cong tdc xdy tuong
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So sanh céng tac xay dung thu céng
theo dinh muc du toan ban hanh va
Robot “Sam” xay dung ban tu déng xuat
XUt My ¢6 nhiéu anh huéng vé cac yéu
t6 nhu thai gian, chi phi. [1] [2] [5] [6]

Xay tudng bang thu cong la mot
phuong phap truyén théng va phd bién
trong nganh xay dung. D€ t6 chuc thi
cdng xay tudng bang thd cong thg xay
tuong can phai c6 ky nang va kién thuc
vé xay dung.

Hinh 1. Céng tdc xdy tudng thu céng.
Tho xdy tudng c6 thé tham gia céc
khoa dao tao nghé, tim hiéu cac céng
nghé xay dung mdi va cap nhat kién thuic
vé quy dinh va ky thuat xay dung.

Hinh 2. Ky thuat xdy tuong tha cong.
Nang xuat xay tuong tha céng trung
binh dat khoi lugng ti 300-500 vién /
ngay. [5]
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Pinh muc:

AE.63114: Xay tudng gach 6ng 8x8x-
19cm, chiéu day <=10cm, cao <=4m M75
(m?)

- Nhan c6ng bac 3,5/7 - Nhém 1
(1.95cb6nQq)

- Mdy tron vita 80I: (0,02 ca). [1]1[2] [3]

1)

Hinh 3. Xay tudng bdng robot “Sam’.

Robot c6 kha nang dat gach va xay
tudng, chang han nhu robot ban tu déng
c6 tén SAM (Semi-Automated Mason) do
Construction Robotics tao ra. SAM dugc
thiét ké dé hoat dong cung véi thg xay,
giup day nhanh qua trinh xay gach. [7]

Hinh 4. Robot Sam tu ldy via xdy tudng.
Khi stt dung SAM, moét thg xay sé chat
gach va viia |én robot, dong thai cac cadm
bién va thuat toan clia robot phéi hop véi
nhau dé xép nhing vién gach theo kiéu
va khoang cach thich hgp. [7]

N&ng suat xay tudng bang Robot“Sam”
tur 3000-3500 vién/ngay. Tuy nhién van
can su ho trg clia con ngudi xép gach én
gid d& va lam cong viéc loai bé viia thua.
[7]

Thuc nghiém: (hién tai chua xay dung
dinh muc)

N&dng suat trung binh so véi xay bang
thi cong = 3000/300x100%=1000%

Robot thi cong c6 thé thuc hién cac tac
vu xay tudng nhanh han va hiéu qua hon
so VGi cong nhan tha cong. V6i su chinh
xac va kha nang lap lai cao, robot cé thé
xay dung tudng vai toc do6 cao va dé chinh
xac dang tin cay. Biéu nay giup giam thaoi
gian thi cong va tang nang suat lao dong.

2.2 Cong tdc trdt tuong

Cong tac trat tudng phang la giai doan
thi cong hoan thién trong qua trinh thi
c6éng nha la mét bo phan anh huéng dén
két cau ngdi nha, va tién dé thi cong, yéu
to tinh tham mi cao vi thé chung ta can
luc lugng nhan cong kha Ién, trong ky
thuat trat tudng phang. Tuy nhién néu
van dung céng nghé thiét bj trat tudng sé
gitp day nhanh tién dé thi cong va it tiéu
tén nhan céng hon. [4]

Hinh 5. Trdt tuong thu céng.
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Pinh muc 1776 cla B6 Xay dung thi
kha nang trat vira trung binh cla thg né
tur 15-20/1m vudéng moi ngay. [5]

Pinh muc:

AK.21223A: Trat tudng trong day
1,5cm, vita XM M75, PCB30 (m2).

- Nhan céng bac 3,5/7 - Nhém 2 (0,2
cong)

- Mdy tron viia 1501 (0,02ca). [1] [2] [3]

T s g S
Hinh 6. Mdy trdt tuong TUPO.
May trat tudng TUPO dugc thiét ké dé
tu dong trat va cha nhan bé mat tudng
mot cach dong déu va chinh xac. May
trat tuong TUPO dugc danh gid la c6 kha
nang trat tudng nhanh hon va tiét kiém
nhan luc hon so véi phuong phap truyén
théng trat tudng bang tay. Kha nang trat
lén t&i 500 -750/1mét vudng mdi ngay.
Tang nang suat lao dong lén dén tir 10 -
15 lan.Trong lugng may 150kg, dé dang di
chuyén, c6 thé diéu khién tir xa. [9]

Thuyc nghiém: (hién tai chua xay dung
dinh muc)

Nang suat trung binh cla may
Tupo so véi trat tudng thud cong =
500/15x100%=3333,3%

May trat tudng Tupo cé thé trat tudng
nhanh hon va hiéu qua hon so véi viéc
trat tudng bang tay. Véi kha nang lam viéc
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lién tuc va khdng mét moi, mdy trat tuong
c6 thé hoan thanh mét dién tich 16n trong
thoi gian ngén. Diéu nay gilp giam thoi
gian thi céng va tang nang suat lao dong.

2.3 Cong tdc son tuong

Son tudng gilp ngodi nha trd nén sang,
mdi mé va tran day suc song. Co rat nhiéu
phuong phap son khac nhau. Tuy nhién
lua chon phuong phap son nao viia dam
bdo tinh thdm mi va khéi luong son dat
nang suat cao nhat, dem lai lgi nhuan cho
nha thau. [5]
F g

Hinh7. Son tudng trong bdng thu céng.

Cong nhan lam viéc trong maoi trudng
ti€ép xuc vat liéu gay hai stic khoé nhu bui,
mui son. Khi thi cong son tudng ngoai
c6 thé xay ra rli ro va mat an toan, nguy
hiém dén tinh mang clia ngudi thg, kha
nang lam viéc trén cao cho hiéu suat cong
viéc thap hon. Nang suat trung binh son
tudng 150-200 m? cho 1 16p ba. [4] [5] [6]

|
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Hinh 8. Thg son ngoai du ddy & Viét Nam.
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Dinh muc hao phi mét mét vudng
AK.84914: Son tudng ngoai nha da ba 1
nudc 16t, 2 nudc phu (m?)

-Nhan céng bac 3,5/7-Nhém 1 (0.0660
cong). [1][2] [3]

Hinh 9. Robot son tudng OKIBO.

Robot son tudng OKIBO, c6 thé dé
dang thiét lap cac tac vu dé robot thuc
hién cong viéc cia minh gidi phéng suc
lao déng cho cac cdng nhan. Bugc phat
trién dé lam viéc doc lap robot nay c6 thé
hoat d6ng lién tuc 24/7 n6 dugc cung cap
day du nguédn dién tu déng hda, gitip con
ngudi han ché dugc vai cac rdi ro tiém an.
Chéng han nhu lam viéc trén cao hay lam
viéc vai cac vat liéu doc hai. [7] [8]

Hinh 10. Robot son tudng ngodi.
Robot c6 thé thay thé cho stic lao déng
cla 25 cong nhan, lam viéc & diéu kién
nguy hiém. [7]
Thuc nghiém: (hién tai chua xay dung
dinh muc)

tuong  trung

binh so vsi son truyén théng =
(25x150)/150x100%=2500%

Robot son tudng Okibo c6 thé son
tudng nhanh haon va hiéu qua hon so véi
viéc son bang tay. Robot c6 kha nang lam
viéc lién tuc va khéng mét moi, giup hoan
thanh mot dién tich I6n trong thdai gian
ngan.

2.4. Cong tdc dong vdch thach cao

Cong tac thi cong vach thach cao doi
hoi ngudi thg cé tay nghé cao cé bién
phap thi cong va t6 chiic thi cong dam
bao an toan va dap Ung yéu cau vé céng
nang va tinh tham my, t8i uu chi phi hiéu
qua, tiét kiém thdi gian. [6]

vamnymy >

Hinh 11. Déng vdch bdng thu céng.

GViét Nam cong tac thi cong vach thach
cao can thg chinh va thg phu ho trg khivan
chuyén va lap dat vach tiéu tén kha nhiéu
nhan cong va thai gian thi cong vach. [5]

= i Rl |2

Gén tdm thach cao vio hé khung xtrong,
chii y do va khoét 16 6 dién trdc khi gén tam

Hinh 12. Tho déng vdch c6 tay nghé cao.
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Dinh muc hao phi mét mét vudng

AK.77410: Lam véach bang tam thach
cao (m?)

- Nhan cong bac 4,5/7; - Nhém 1 (1,2
cong). [1]1[2] [3]

i

Hinh 13. Robot tu Idp ddt vdch thach cao.
Nhat Ban ché tao robot tu lap dat vach
thach cao c6 tén HRP-5P dugc dung tai
cac cong truong lap dat vach thach cao
thay cho cdng nhan théng thudng. [7]

74

Hinh 14. Robot tu déng dinh.

Thuc nghiém: (hién tai chua c6 dinh
mUic). Robot hoat ddng san xuat van hanh
hiéu qua 1a cuc cao va c6 thé thuc hién
nhiéu céng viéc nang nhoc lién tuc, giup
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cong viéc thi cong nhanh va chinh xac
hon. Lam viéc & diéu kién khac nghiét.

Robot tu déng vach thach cao cé thé
thuc hién céng viéc nhanh chéng va hiéu
qua han so véi cong nhan thu cong. Véi
kha nang lam viéc lién tuc va khéng mét
moi, robot c6 thé dong vach véi téc do
cao va dé chinh xac dang tin cay. Diéu nay
giup gidm thai gian thi cong va tang nang
suat lao déng.

2.5. May in 3D bé téng

May in 3D khéng 16 dang thi cong moét
trong nhiing tdéa nha chung cu I6n nhat
chau Au in 3D vé t6ng la phuong an thi
cdng mdi la, day hiia hen danh cho cac ky
suU va cac cong ty xay dung dan dung mét
giai phap giup day nhanh tién do va cach
giam t6i da chi phi xay dung. [7]
W5x W i £

4

o o B b b

2 F — e P ot
Hinh 15. Xdy dung ngdi nha nhiéu tang
bdng c6ng nghé in 3D.

May in 3D bé téng st dung vat liéu bé
tong diéu khién bang may tinh cac co cau
chdp hanh, ché tao dugc cac cau kién cé
hinh dang phtc tap phu hgp cho cac cong
trinh doi hoi kién trdc cao khéng can su
dung van khuén dé tao hinh cau kién thai
gian thi cong nhanh chéng tu dong hoa
hoan toan do stir dung hé théng robot két
cau nhe tur dé giam trong lugng cua két
cau cling nhu toa nha. [7]
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Hinh 16. Mdt bdng in 3D cho ngéi nha.

Kha nang uing dung, tinh bén viing va
hiéu qua chi phi cta in 3D cho cac ngoi
nha gia dinh trong tuong lai. [7]

May in 3D bé tong cé kha nang xay
dung nhanh chéng hon so véi cac phuong
phap xay dung truyén théng. Bang cach
ap dung I6p bé tong chinh xac va lién tuc,
may in 3D c6 thé hoan thanh mét cong
trinh trong thai gian ngan hon so véi viéc
xay dung bang tay.

May in 3D bé tdng gidm su phu thudc
vao lao doéng thu céng trong qua trinh
xay dung. Cong nhan chi can giam sat qua
trinh hoat dong clia may va thuc hién cac
cobng viéc ho trg nhu chuan bi vat liéu va
kiém tra chat lugng. Diéu nay giam céng
suc lao déng va cho phép cong nhan tap
trung vao cac nhiém vu khac nhu kiém tra
va quan ly cdng trinh.

2.6. Mdy lam dai sdt

Qua trinh san xuat cot thép dai tur cac
cudn thép can ngudi bang cach st dung
cac thiét bi gia cong nhu may cat, may
udn va cac thiét bi khac dé cat, uén cac
thanh thép thanh cac hinh dang va kich
thudc khac nhau.

Hinh 18. Lam dai sat bdng tha cong.

Thag bé dai sat tha cong (trong vong 1
phut mét ngudi bé 4 dai)

AG.13111: San xuat, lap dat cot thép
cbt, coc, cu, xa dam, gidng, DK <=10mm
(tén)

- Nhan céng bac 3,5/7 - Nhom 1 (14,25
conQ)

- May cat uén (0,4 ca). [1]1[2] [3]

f _ ¥
Hinh 19. Mdy bé dai do Viét Nam san xudt.

May bé dai c6 kich thudc déu. Trong
vong 1 phut may bé 14 dai. [10]

Thuc nghiém: (hién tai chua xay dung
dinh muc)

Nang suattrung binh=14/4x100%=350%

May bé dai sit c6 thé bé sat nhanh
chéng va hiéu qué hon so véi thg bé dai
sat thi cong. May dugc thiét ké dé thuc
hién cac thao tac bé dai sat mot cach tu
dong va lién tuc, giup tiét kiém thdi gian
va tang nang suat lao dong.

3.Két luan

SU dung céng nghé hién dai giup tang
nang suat lao déng théng qua viéc giam
thai gian hoan thanh cong viéc, cai thién

iy
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quy trinh lam viéc va st dung tai nguyén
hiéu qua hon. Diéu nay gilp doanh
nghiép san xuat nhanh hon, tiét kiém chi
phi va dat dugc lgi thé canh tranh.

Gilp giam su phu thudc vao lao dong
thi cong va giai quyét tinh trang thiéu
nhan céng co6 tay nghé cao trong nganh
xdy dung. Cac may moc va thiét bi tu
déng héa c6 thé thuc hién cac tac vu mot
cach chinh xac va hiéu qua, giam yéu cau
vé nhan cong va tang do tin cay va hiéu
qua cua qua trinh san xuat.

SU dung cong nghé mdi trong san
xuat giip nang cao chat lugng san pham
va dich vu. Cac thiét bi va hé théng cong

Tai liéu tham khao

nghé tién tién gidp kiém soat chat luong,
dam bao d6 chinh xac va déng nhat, va
gidam ty |& 16i. Diéu nay dong nghia vai viéc
cung cap san pham va dich vu tét han cho
khach hang va tang kha nang canh tranh
clia doanh nghiép trén thi trudng.

Dao tao cdng nhan vé cong nghé xay
dung mdi giup nang cao nang luc va ky
nang cta ho. Cong nghé xay dung mdi
thudng doi hoi kién thiic va ky nang dac
biét, bao gom viéc van hanh va st dung
cac thiét bi va phan mém mgi. Pao tao sé
giup coéng nhan lam quen véi cOng nghé
md&i va trang bi ho véi nhing ky nang can
thiét dé lam viéc hiéu qua.
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