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DESIGN AND MANUFACTURE BRICK WALL CUTTING MACHINE IN
SUPPORT FOR CONSTRUCTION
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Tém tit - Trong linh vuc xdy dung, viéc img dung may moc,
trang thiét bi hién dai da tré thanh mot phan khong thé thiéu. Cac
thé hé may cit gach da ning ra doi di gitip ich dugc rt nhidu cho
ngudi cong nhan trong viée cit chinh xac cac loai gach lat nén,
lat san. May cét tudng Sp gach hd tro trong x4y dung dugc nhom
nghién ctru dua ra phwong an thiét ké c6 hinh dang thich hop phuc
vu tdt cho cong tac thi cong tmg dung may moc vao hoat dong
san xudt, vai kich thude thu gon (600mm x 600mm x 1700mm,
cong sudt 5000W). May c6 tinh ning hd trg cong nhén thi céng
xay dung thuc hién cong doan dinh vi nhanh, tao ranh 1én bé mat
tuong ho trg cong doan chudn bj Iip gach, chay hé théng day dién
ngdm, bng nuwéc am tudng véi ning suét cao, an toan cho cong
nhan thi céng, dam béao stc khoe khi thao tac trén may cim tay
nhu hién nay st dung.

Tw khéa — Mdy cit ranh; Ctr hanh trinh; Phin mém Solidworks;
Tu diéu khién; Thung chira nuge lam mat

1. Pat vin dé

Céc d6 thi 16n ¢ nude ta Ha Noi, Ho Chi Minh, Da Néng,
Hai Phong da co nén tang phat trién kinh té viig chic, sb
lwong céc co s& san xudt cong nghiép va dich vu thuong mai
cling ting manh hon. Ha ting xa hoi va ha tang k¥ thuét cac
d6 thi loai II tr¢ 1én da dugc tang cuong, d6 thi loai IV trd
1én d& dugc nang cép, cai thién diéu kién ha téng co sO. Véi
toc do d6 thi hoa nhur vay nganh xay dung dang phai ¢ géng
cai tién trang thiét bi dé dap img dugc nhu cau hién nay. Viéc
tmg dung may méc vao hd trg thi cong gitp Cac co so ha
tang duoc xay dung véi te do nhanh dap g kip thoi nhu
cAu sir dung, néng cao tinh thim mi, cai thién duoc diéu kién
lam viéc cho cong nhan truc tiép thi cong.

Cong tac cét ranh 4p gach chan tuong 1a mot trong
nhitng khau quan trong gitip cho cong tac thi cong ké tiép
duogc thuén tién ¢ khau hoan thién cong trinh. Day 1a mot
trong nhig cong viéc khong thé thiéu ¢ cac cong trinh xay
dung. May cit rénh tuong ¢ day duoc thiét ké dé thuc hién
cac cong viéc sau: Ap gach vién; ho trg cong tac lip hé
thong cap dién am; Lap hé thong cép nude am tuong. Vi
c4c tinh nang nhu vdy, hé théng may cit ranh twong phai
dam bdo tinh co dong, d& van hanh, va dic biét dam bao
diéu kién 1am viéc cho cong nhén truc tiép thi cong, tranh
6 nhidm do tiép xuc truc tiép véi luong bui phét ra trong
qué trinh cat. Do vdy, may thiét ké phai phu hop véi didu
kién hién tai va khéc phuc cac nhuoc diém dang tdn tai &

Abstract - In the fields of construction, the application of modern
machinery and equipments has become an indispensable part.
Generations of multi-functional tiles cutting machines have been
very helpful for workers in accurately cutting floor tiles. The
construction support brick wall cutting machine is designed by
the research team with an appropriate shape to serve well for the
construction and application of machinery in production
activities, with a compact size (600mm x 600mm x 1700mm,
capacity 5000W). The machine owns the feature to support
construction workers in performing quick positioning, creating
grooves on the wall surface, supporting the preparation of brick
installation, running underground electrical wiring, underground
water pipes with high productivity and safety for construction
workers, ensuring their health when operating on handheld
machines as currently used.

Key words - Grooving machine; Celebrate itineraries;
Solidworks software; Control cabinet; Cooling water tank

phuong phap thi cong hién nay, Hinh 1 [2].
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Hinh 2. Céng doan thi céng ldp ong dm twong
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Mot uu diém khéac cta thiét bi nay phai ké dén la tinh
chinh xéc cao, dinh vi nhanh vi tri cit do may duoc bd tri
thude do ga cb dinh trén may, c¢b dinh méay trong qua trinh
1am viéc nho b tri banh xe loai c6 can ham. Ngoai ra, con
¢6 hd tro cia may lay dau laser co san trén thi trudng,
chuén hoéa kich thuée tao ranh theo kich thude ludi cit tiéu
chuan. May gon nhe thich nghi khi lam viéc & nhitng moi
truong khac nhau, diéu nay rat thuan tién cho c6ng nhan
khi tién hanh sir dung may hd trg trong thi cong.

Muc tiéu cua nghién ctru nay la khao sat thuc trang qua
trinh cit ranh tuong, mot trong nhiig céng doan hoan thién
cong trinh xay dung hién nay. Nhom nghién ctu da tim
hiéu phuong phap thuc hién, cac kiéu tao ranh trén bé mat
vach ngin tuong, diéu kién lam viéc cua nguoi tho thi
cong. Trén co s¢ do, dua ra giai phap nham cai thién diéu
kién lao dong chan tay, tang nang suét, tang tinh thim my,
chuin hoa duong cit va san pham c6 thé ap dung tai cac
cong trinh x4y dung trén dia ban Mién Trung.

2. Thiét ké va ché tao san phAm thuc nghiém

Vi yéu clu dé ra tir thyc tién & don vi thi cong khau
hoan thién cong trinh xdy dung can lap am céc thiét bi
nhu cap dién, 6ng din nudc, ap gach chén tuong... Xuét
phat tir yéu cau cong viéc ma may can thyc hién dé tao
ranh cit mot cach tu dong, ranh cét c6 thé duoc hinh thanh
theo phuong va géc nghién khac nhau trén bé mit tudng.
Nhiém vu tao ranh phu thudc yéu cau cua rinh, vi tri ranh,
hudng ranh, do vy may thiét ké phai dam nhiém duoc
khi yéu cu cong viéc, goc nghién diéu chinh dao dong tir
0 do dén 270 do. Nén yéu cau thiét ké may phai duoc bd
tri co cAu truyén dong hoat dong ty dong, phuong cua ludi
cét ¢ thé duoc ddi hudng cit va duogc khéng ché hanh
trinh di chuyén khi cit tao ranh [1], [2], Hinh 3. Yéu cau
két cdu may phai thyc hién thay d6i huéng cét khac nhau,
nhom nghién ctru da dua ra phuong an va xay dung so do

nguyén 1y hoat dong nhu Hinh 3.

CONG TAC HANH
TRINH TREN
=

4

r

TU BIEU KHIEN

TINHIEU FHAN HOL

NGUON B
NGUON PC

NGUON DC 12V

BO TRUYEN

MAY CAT RANH |,
AC-220V-5000W

11

(®)

CH - I
HOPGIAM TOC- | (2) |

T MO TOTHAY

E——= cociv

== oc POI HANH MO TO BOM NUGC
oL pRU TRINH CAT
= CHINH GOC
CAT TS
. >4
. o T P nor

CONG TAC HANH
TRINH DUOL

Hinh 3. So d6 nguyén Iy may cdt ranh

Thong thuong véi tinh nang thuc hién cong viée céit bo
phoi vita tao rinh trén bé mat tuong xdy dung, ket céu may
duogc sir dung mot thiét bi tao luc cit va co céu thyc hién
chuyén dong di chuyén may cit dé tao ranh trén bé mit
tuong [3]. Phdi liéu dugc cit bo qua ludi cit, & hé thong
may cit duge bd tri dng hit dua ra ngoéi dé giam luorng
bui sinh ra trong qua trinh cit hé thong may con duge bd
tri hé théng bom nuédc day nudc vao ving cit dé thu gom
bui ¢6 kich thuéc nhé ddng thoi giam nhiét phat sinh do

ma sét, tang tudi tho cho ludi cat, Hinh 4.
2.1. Linh kién va phwong phdp nghién ciru

Vi yéu cAu va tinh nang can thiét cho viéc cu tao nén
mdy cdt tuong ma nhém nghién ctiru hudng téi. Do vay ket
cau may dugc bo tri mot so bo phan cau thanh, dién hinh
may cat tao ranh va hé thong thu gom bui phat sinh trong
quaé trinh cat.

Hinh 4. Mdy cdt va hé thong it bui
May qét ranh 5 lgéi citcod téq do cao, duoc su dung lam
co cau cat, dugc bo tri trong két cau tong thé may hoan
chinh, Hinh 5.

Chfi“ Chét Tay ciAm truéc
nwoc

A
deén soi Tay cam sau

duong

Ludi cit Vamo cpiyp dé sdu Kep 6ng nuéc

- Tén may: may phay ranh twong Itip dién nwéc,

- Hang san xuat : CAO WANG - Model: ZR3928 (CW6121)

- Cong suat: 5200W (220V) - Vong quay: 7000v/p

- Lwdi cat: 121 X 20 X 1.9mm - Ranh cit: siu 40mm, rong 30mm
- Trong lrgng may: Skg - C6 thé Izip toi da 6 lwai cit.

Hinh 5. Chi tiét chinh trong mdy cdt ranh
Céc chi tiét cac phan chinh trong hé diéu khién hanh
trinh may cat ranh bao gom:
- Cong tdc hanh trinh: Vi nhiém vy dam bao an toan
cho cho co cau lam viéc trong hanh trinh cho phép khi may
tu dong di chuyeén trong qua trinh cdt tao ranh, Hinh 6.

|CONG TAC GIOTHAN HANH TRINH ME 8104

TLamChuCong

1. COIrn

Hinh 6. Céng tdc gidi han hanh trinh
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- M6 to giam tdc: V6i nhiém vu dam bao, binh én tde
d6 1am viéc khi di chuyén hé thong thang cit tao ranh voi
tdc do cho phép, nén cin bé tri hé thdng mé to giam tde
dam nhiém cong viéc nay. Mo to nay dugc diéu toc qua bd
diéu tdc (bién tro) co thé thay doi toc do di chuyén thang
cit ranh trong qué trinh thao tac, Hinh 7.

130 mm - Tish Téc a3
STT Py
truyén truc ra
Ratio | Véng/phit
1 3 | Tir 466 16i 233
2 s |Tir 280 161 140
10 | Tir 140 16i 70
4 15 Tir 94 161 47
s 20 |Tir70t6i3s
D/WZ? 6 25 |Tirs6tsias
n ! |
Kinh 7 30 |Tw476i235
mat bich - T
15 mm 8 | 50 ll\r.‘.\ilml|
9 60 |Tir2414i12
10 100 |Tir 14161 7

Hinh 7. M6 to va bg diéu téc mi ni

- Khéi dong tir va co ché dao chidu dong co: Dé thay doi
chiéu quay cho mé to giam tdc trong qué trinh van hanh mang
thang cat 1én xudng. V&i nhiém vy lam thay doi chiéu quay
ctia md to khi truyén dong di chuyén hé thong thang cat tao
ranh, nén can bd tri co ciu lam thay ddi chiéu quay cho hé
truyén dong dién. Co ciu ¢ ddy duoc bd tri mot nit nhén, relay
va khai dong tir thuc hién chirc nang nay [4], Hinh 8.

<Clockwise> <Counterclockwise>
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Hinh 8. So dé ddo chiéu moto 1 pha

Capacitor

Hinh 9. Mady cdt ranh twong 5 ludi cdt

- May cit rinh: V6i nhiém vu chinh dam nhén viée pha
vita tao ranh cit trén bé mit tuong. Hién nay, trén thi
truong kha nhiéu loai may cit khac nhau, pho bién nhét 1a
loai 1 ludi cit. O day dé thuan tién cho cong viéc lap bng,
nep gach, chay cap hé théng dién... trong qua trinh thi cbng
hoan thién, nhdm tac gia chon may cit ranh tuong hiéu

CAOWANG 4800LS (CW-6121), la mau may cai tién caa
CW-4800A véi thiét ké thém hé théng dén laser vai kha
nang cit khdng can ké vach may két hop bom nuéc, va bo
dung cu d6 nghé kém theo, 05 ludi cit c6 sin sir dung ludi
cit khd va uéc duong kinh 121 mm. Pay 14 phién ban may
cit ranh tuong di 6ng dién nudc, pha ranh lip gach duogc
danh gia tt va chat lugng nhat hién nay, Hinh 9.

- Hé théng bom nude: Viéc nhém nghién ctru bb tri hé
théng bom nuée vao khu vue cit véi muc dich thu gom bui
phat sinh trong qua trinh tach lién két, va giam nhiét do ma
sat sinh ra dam bao tudi tho cho ludi cit. May bom nudc
cho may cit rinh tudng 1a phy ting di kém theo may cat
ranh tudong, né 1a loai may bom chim, tha vao thung nuédc
hoac chau nudc, st dung dién ap 220V qua 1 adapter giam
xubng con dién 12V né st dung dong co dién 1 chiéu nén
dam bao an toan, chdng giat, san phim nhoém tac gia cung
cip thuong hiéu Caowang c6 d6 bén va bom manh mg,
Hinh 10.

Mady bom nwdc mini

N L’

Hinh 10. Mdy bom nuéc DC-12V
2.2. Thiét ké két cdu co khi

Xuét phat tir nhu cau thyc té & cong trinh xay dung, viéc
ho trg cong nhan & cong doan tao ranh lap gach am trén be
mat tuong sau khi t6 trac, do vay nhiém vu thi€t ké may cat
¢6 tinh nang cat di phan vita sau khi t6 trac vdi chiéu sau
tr 10mm dén 50mm, méc tir 50-200 dé tien hanh lap gach
am tuong ket hop véi chay hé thong ong cap nudc, chay
cap cho hé thong dién.

Thong sd tinh toan va chon kich thudc may phu hop voi
dieu kién lam viéc ¢ cong trinh xay duyng hi¢n nay nhu
Bang 1.

Bing 1. Thong s6 ky thudt mdy cdt

Théng s6 k§ thuat
Kich thuée Nguén Cﬁr!g Chiéq sau | Téc d.oidi
dién suat cat chuyén
- Dai: 600mm
- Rong: 600mm AC220V
- 10mm- ,
- Cao, dao dong |_pc 1y [P000W |5omy  |0-10m/phit
tir: 1700mm dén
3500mm

Viéc thiét ké két cAu may duoc nhom nghién ctru dua
ra mot sO phuong &n cho hé truyén dong lam di chuyén hé
thong dao cat, nhu hé truyén dong banh rang thanh rang,
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truyén dong dai, truyén dong xich... Xét vé didu kién lam
viéc cling nhu thuan tién cho qua trinh thao tac va van hanh
may, nhom nghién ciru chon phuong 4n dan dong cho co
chu ludi cét 1a truyén dong xich, hé thong thang cét dugc
diéu chinh boi két cau co khi ¢6 thé diéu chinh goc cat tir
0 d6 dén 270 d9. Do méi truong lam viéc, hé truyén dong
di chuyén h¢ théng dau cat duoc thyc hién ¢ toc do cham,
nén giai phap nhom nghién ctru Iya chon truyén dong lam
di chuyén co ciu dau cit 1a truyén dong xich.

Nhom nghién ctru tién hanh thiét ké va mo phong trén
phan mém Solidworks. Phan mém Solidworks 1a mot trong
nhing phan mém chuyén vé thiét ké 3D do hang Dassault
System phat hanh danh cho nhitng xi nghip vira va nhd,
dap tmg hau hét cac nhu cau thiét ké co khi hién nay [5].
Solidworks dugc biét dén tir phién ban Solidworks 1998 va
dugc du nhap vao nudc ta voi phién ban 2003 va cho dén
nay véi phién ban 2021. SolidWorks da phat trién do so vé
thu vién co khi va phan mém nay khong nhimng danh cho
co khi nita ma con danh cho nhiéu linh vye khéc. Chinh
nhimg wu viée vé thiét ké va mé phong 3D, nén nhém tac
gid lya chon phin mém nay dé hd trg cho viée thiét ké va
lap rap md phong moé hinh truge khi ché tao, nham giam
sai 80 trong qua trinh gia cong va lap ghép. Sau khi thiét
1ap cac co cau chinh can bo tri cho may cit ranh tuong ban
tu dong, nhom tac gia tién hanh lap rap so bd md phong
may cat ranh nhu Hlnh 11.

‘BeWs

25 souowons ¥

Hinh 11 May cdt rinh dwoc ding hinh trén SolidWorks

STT Tén gol Vit
1 = 8 ligu
2 I | Thang twoc Thep
5 ! 2 | Thang sau Thép
10 3| Khung bio vé Thép
4 truge
G 4| Nit diéu khién Nira
12 s | Taykéo Thép
13 6 | Khungbao vésau | Thép
3 1 7| Bénhxe sau
s | Bulyuen Niom
15 9 | Contuat Thép
10 | G con gt Thép
11 | LuGicit rong Hop
Kim
i
h- 12 | RaychaU Thép
13| Ha xich chu dong
14| Bink chira nuee Nira
A T it
:"Q’ 15 | Banh xe tnroe Nira-
h Thép

Hinh 12. Bdn vé phdn rd may cdt rianh tieong

Sau khi lép rap cac bd phan lai véi nhau, ph?m mém
SolidWorks cho phép ta thyc hién phan ra thé hién chi tiét
cac bo phan dinh kém bang ké chi tiét kém theo viéc nay
rat thuan tién cho cong tac kiém tra trong qua trinh gia cong
va lap rép san pham hoan chinh, Hinh 12.

3. Thiét 1ap ban vé tong thé h¢ théng may cit rinh

Trén co sé thlet ké céc chi tiét ‘thanh phan gbém hé
khung sudn, co cdu di chuyén, co cau truyen dong chinh
cho thang cit, bé ga may kém co cau diéu chinh vitri ludi
cit, co cdu xoay lam nhiém vu thay ddi goc cit tir 0 do
dén 270 d6. Khi c6 cac chi tiét thanh phan, nhom nghién
ctru tién hanh thuc hién cac bude dé thuc hién cong tac
lap ghép cac bo phén voi nhau, hoan chinh két cau may.
Trén nén phan mém thiét ké SolidWorks ta c6 thé quan
sat ro két cdu tong thé ciia may cat trude khi ché tao. Phan
mém cho phép xay dung ban ve& tong thé, & ban v& nay
cho phep thé hién ket cAu may ¢ cac hinh chiéu dinh kém
hinh chiéu truc do rat tién cho viéc kiém tra va hiéu chinh
khi can thiét, Hinh 13.

Hinh 13. Bdn vé hinh chiéu mdy cdt ranh tuong

4. So' d0 khoi hé thong diéu khién

Nguyén 1y van hanh hoat dong méy cét ranh tudng ban
tu dong khi lam viéc c6 thé dugc mo phong theo so d6 khoi
nhu Hinh 14,

Nhi¢m vu cic khdi:

- Thiét 14p céc trang thai ban dau, & day dé chuén bi cho
chu trinh lam viéc méy cat ranh, ban dau ngudi van hanh
cai dat cac thong s6 can thiét: Goc cit, téc do, hanh trinh
can di chuyén.

- Khbi mé to may cét: Cap ngudn cung cip cho md to
cat, di€u chinh chiéu sau ranh cat dugc tao ra tr h¢ thong
ludi cat cho phép lua chon chiéu siu tuy thudc duong kinh
luGi cat dao dong tir 0-50mm, bé réng ranh cat tuy thudc
vao sO ludi cat dugce chon va rong nhat 1a 30mm.

- Mach diéu khién hanh trinh bao gdbm mé to hoat dong
& co ché tay hoac ban tu déng. Co cau nay, trong qua trinh
lam viéc s& mang hé dao cat ranh di chuyén kém theo thang



36

Ngd Téan Théng, Nguyén Lé Chau Thanh, Huynh Thi Tam Thuwong

cit dé dam bao chiéu dai ranh cét, dugc giéi han & cir hanh
trinh trén va cir hanh trinh dudi.

- Khéi lam mat va giam ma sat vang cét, khdi nay bao
gbém hé thdng may bom véi nguén DC 12V ¢6 nhiém vy
dua nude tir binh chira vao giai nhiét ving cit dong thoi
giam lugng bui phat sinh trong qua trinh cat tao ranh.

Thiét Iap trang thai
ban dau

Can chinh vi tri, goc cat,
cai dat co ché lam viéc

3

Cép ngudn cho moto may cét

L 2

Nh&n nut ON

!}

Moto may cat hoat dong, di chuyén co' cau
diéu chinh chiéu sau cat

l

Chon co ché didu khién tay, hay ban ty dong

. 2

Mo to’ giam tbc lam viéc, duoc khéng ché &
ct hanh trinh cat

Hinh 14. So dé khéi mé phong chu trinh hoat déng
Thiét ké h¢ thong phai dat dwoc yéu ciu sau:

- Thiét ké co céu phai virng, diéu khién qua trinh cit 6n
dinh, toc do di chuyén phu hgp vdi chu trinh cat trén bé mat
tudng khéac nhau, do vay viéc cin bang tai trong dugc nhom
nghién ctru xur ly trén phan mém SolidWorks.

- Thiét ké&, 1dp rap va mo phong h¢ thong diéu khién
hanh trinh co cau nang ha di chuyén ludi cat va diéu toc
qua bién trd 1am 6n dinh co cau di chuyén.

- Str dung phan mém may tinh t6i uu hoa qua trinh thiét
ké co ciu va xuét ban vé gia cong cdc co chu truyén dong
chinh xac, dam bao sai so cho phép trong qué trinh lap
ghép, t6 hop cac co cau co khi véi nhau.

- Céc chi tiét 1ip ghép chinh xéac, hé truyén dong kha
ém, do céc chi tiét dugc gia cong co6 sy ho trg tir may cnc.

St dung p}lén mém Protues 8.8, [6] xdy dung so dd
mach diéu khién hanh trinh kéo hé may cat dugc khong ché

boi cong tac hanh trinh trén va cong tic hanh trinh dudi
Hinh 15, mé phong trén Protues 8.8.
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Hinh 15. So' d6 mé phong trén Protues 8.8

4.1. Sin phim sau ché tgo

Sau khi hoan thién thiét ké va mo phong lam viéc trén
phan mém thiét ké 3D SolidWorks, nhom nghién ciru tién
hanh gia cong ché tao va vén hanh thir nghiém chinh sira
hoan thién may cat gach 6p chan tuong. May hoat dong
dap tng cac yéu cau dit ra, chay ém hoat dong tot & hai
co ché van hanh tay va ban ty dong. May c6 thé dugc ap
dung dé thuc hién hd tro thi cong tai cac cong trinh xay
dung giai doan hoan thién. Ngoai cong dung chinh may
¢6 thé duoc khai thac dé cét ranh Ip hé thong dng nudc,
hé thdng ranh chay day cap dién... May rat d& thao tac,

van hanh phu hop véi trinh d§ cong nhan ¢ cong trinh xay
dung, Hinh 16.

Hinh 16. May cdt rdnh twong ban ti dong
4.2. Pham vi itng dung va hwong phit trién

Hién nay, viéc ing dung may méc vao hd trg thi cong
1a viéc hét sirc quan trong va can thiét cho su phat trién
chung ctia xa hoi, diéu nay duoc thé hién rd nét trong cac
nha may xi nghiép cong nghiép... V& linh vuc xay dung,
Cac cong trinh xay dung ¢ nudc ta, viéc sir dung may moc
tham gia hd tro thi cong dang dan dan dugc 4p dung dé
thay thé hoat dong chén tay ctia con ngudi va ting ning
xuat thi cong rit ngén dang ké thoi gian thi cong hoan
thanh [2].

Céc hudng phat trién ctia nghién ciru trong tuong lai,
xay dung md hinh may phuc vu cho khau hoan thién &
mang thi cdng x4y dung, voi cac tinh nang duogc tich hop
va s& duoc phat trién theo 2 huéng sau:
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- V& két cu md hinh: S& thiét k& nho gon, linh hoat hon
dé dap tmg duogc cac kha niang nhu dat duoc d6 chinh xac
cao, dam bao yéu t6 chit lugng va ning suét, rat ngit thoi
gian san xudt, cho hiéu qua cao hon.

- V¢ tinh ing dung: Nang cap thém cac chirc nang dé
may cit ranh tuong c6 thém tinh ning, nhu khoan, cit
van... lap dat thém cac loai cam bién, ing dung code dé
thiét 1ap cac chu trinh lam viéc theo cac ché do dinh trudc
dé dé& dang thao tac, van hanh don gian hon...

5. Két ludn

Bai bao di trinh bay két qua nghién ciru, thiét ké va ché
tao “May dinh vi va cat ranh chan tudng ho trg ap gach
trong thi cong xay dung”.

Nhom tac gia da thuc hién hoan tat cac muc tiéu dé ra,
co cau hoat déng tot, cac co cau két hop lém viéc hop kha
on dinh. May cat 1a san pham thuc t&, cé the¢ ap dung vao
thuc té cho cac cong trinh thi cong xay dung ¢ nudc ta hién

nay, voi nang suat gép nhiéu 1an so v&i phuong phép thi
cong truyen thong.

Loi cam on: Nghién ciru ndy duoc tai trg' boi Quy Phat
trién Khoa hoc va Cong nghé - Pai hoc Pa Nang trong dé
tai c6 ma so B2018-DN06-13.
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