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KEYWORDS

Nang cao ning suit lao dong luén 14 mot trong nhitng diéu ma moi doanh nghiép thuong mudn hudng dén.
Vi khi niing suét lao dong dugc ting 1én sé dem lai ngudn lgi vé chi phi rit 1&n. Pic biét trong nganh xay
dung, viéc ning cao ning suit lao déng 14 diéu ma cic nha quan ly thuwong rit chi trong bdi vi phin 16n
cac cong tac déu dugce 1am thii cong. Trong nghién cttu nay tic gia sé sit dung cong cu Ezstrobe trong phin
mém Stroboscope dé mé phong bién phap thi cong trong cong tac 1ip dit khung két ciu thép. Tir d6 sé dwa

ra céc giai phap dé t&i wu v chi phi - tién d6 trong thi cong.

ABSTRACT

Improve productivity in installation
steel structural framework

Discrete event simulation

Ezstrobe

Stroboscope

Improving labor productivity is always one of the things that every business often wants to aim for.
Because when labor productivity is increased, it will bring huge cost benefits. Especially in the
construction industry, improving labor productivity is something that managers often focus on because
most of the work is done manually. In this study, the author will use Ezstrobe tool in Stroboscope software

to simulate construction methods in the installation of steel structure frames. From there, we will offer

solutions to optimize costs - progress in construction.

1.  Giéi thiéu

Hién nay nhu ciu tiéu thu thép ctia khu vitc ASEAN-6 lién tuc
ting v&i téc d6 trung binh 9,6 % mdi nam tir 2009 dén 2014 va dat
khéi lwgng 65,9 triéu tdn nim 2014. Pdng thoi cling duy tri tbe d6
ting treong trén 10 % mdi nim trong giai doan 2015-2019 khi dat
mtc hon 90 triéu tin theo théng ké thang 12 nam 2019. Mic khéc,
Nhu cu thép & Indonesia ciing dat mifc ting tredng cao nhét trong sb
6 quéc gia ctia ASEAN-6 dat méic 11 % trong 2 nam 2018 va 2019 tir
nhu ciu diu tv m& rong cac nha may dich chuyén tit Trung Qudc tai
Indonesia khéng ngting téng 1én.

Qua d6 c6 thé thiy ring nganh két cAu thép sé 1 xu huéng cta
twong lai, nhing van con tdn dong mot s6 khoé khin trong viée thire
hién dién hinh nhu: Céng tac dit hang con nhiéu khé khin & viée gia
thanh thay déi do thi treong khong én dinh va kha nang tai chinh cta
cong ty, Van chuyén con nhiéu khé khin do viwéng cac thit tuc phap
ly, duong di, Téc d6 san xuét va d6 chinh xac phu thudc rit nhiéu vao
méy méc va bd phén shopdrawing ctia cong ty, Lip dung két cAu thép
khé khin & mit bing, trinh d6 nhan cong, may mdc, thoi tiét, bién
phép thi cong, sy phdi hop gitta cic don vi trong thi céng du an.

Vi vay, muc dich ctia nghién ctiu nay 1a giéi thiéu cong cu hd
tro nha thiu trong viéc dua ra quyét dinh vé viéc st dung ngudn nhan
lwe mot cach hop 1y dé ning cao ning sudt, hiéu qua trong thi céng 1ip
dat hé khung két cAu thép.

* Lién hé tac gia: luongduclong@hcmut.edu.vn
Nhan ngay 02/11/2022, giai trinh ngay 25/11/2022, chdp nhan ding 10/12/2022
Link DOI: https://doi.org/10.54772/jomc.06.2022.472

2.  Téng quan vé& nghién ciu

Theo Julio César Martinez (1996), Stroboscope la ngoén ngi lap
trinh & mé phong cac cong tic trong nhidu linh vie nhy y té, xay
dung, méi truwong ...

Mot trong nhitng nguyén cGu dwgc nhidu nha nguyén citu vé
cac hoat dong mé phong sy kién rdi rac 12 phan mém Stroboscope, mot
ngon nglt 14p trinh m6 phong manh mé, ¢6 kha nidng mo hinh héa va
md phong cac hoat dong xay dung phtic tap. EZStrobe 1a mét cong cu
danh cho cac nha nguyén ciu mé phong sy kién r&i rac nhung khéng
can l4p trinh dva trén cdc So' dd hoat dong (Activity Cycle Diagrams -
ACD). EZStrobe hd trg mo phong ctia Stroboscope va ciing tuan theo

céc nguyén tic cta Stroboscope. Mot mé hinh EZStrobe dugc
thye hién don gian béng mot so dd ¢ cac ndt, cong tac, lién két duoc
xdy dung tit khudn mau cé sén trong EZStrobe. EZStrobe dugc tich
hgp chay trong Microsoft Visio.

Céc d tai nghién citu vé& md phong sy kién rdi rac da duge kiém
chiing v2 tinh hiéu qua dé ning cao ning sut trong nhidu nganh nhu:

Theo Phan trong 18 di cho thiy o dugc thit nhit quy trinh ctia
14p dit cong tic cbp pha nhém, thit hai 12 t6i wu héa thoi thoi gian thi
cong bing cach ting sb lwgng cong nhan hay gan mitc d6 wu tién sit
dung tai nguyén cua dé viéc cdc tai nguyén chd duoc st dung hop ly
hon.
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Trong nguyén cifu clia Wisoot Jiradamkerng d chi dinh c6 36 tAm
san rbng sé dugc 1ip dit. két qua cho thiy sy chénh léch thoi gian trung
binh mét chu ki ctia EZSTROBE so v&i MAC 1a rét it didu nay ching to
két qua ma moé phong dura ra 13 rit tin cdy. nhung trong mot nguyén citu
Kkhéc thi do anh hwéng ctia cac nhan té thye té nhu bai db xe khién cho
chu ky trong trudng hop nay dai hon so véi trude dé. Bing cach thay
dbi s lwvong xe tai tir 3 thanh 11, két qua mé phong cho thiy chi phi i
wu khi s6 lwgng 12 8 xe tai 1am viée véi mot méy xic.

Trong nguyén citu md phong qua trinh bdc xép xi ming cua
PUNYAANEK SRISURIN vd AMARJIT SINGH Sau khi th& nhidu mé
hinh thi mé hinh trén mang lai ty 1& phan trim thoi gian xe tai khoi
hanh, thi gian chd xe tai, thoi gian thong qua va thoi gian bbe xép
hang dugc ti wu. Téng chi phi giam. Vi vy, mé hinh da dugc dé xuft

@ cai tién quy trinh cip xi ming tai nha may.
3.  Phuong phap nghién ciiu

bé xay dung mé hinh trong Ezstrobe thi can phai c6 bién phap
thi céng ding v&i thue té va dugc tw van tit cdc chuyén gia , nha quan
1y d4 1am trong nganh két ciu thép.

Tiép theo thu thap dit liéu vé thoi gian, sb lugng nhin cong,
may méc. T d6 X& 1y s6 liéu bing cach ding chic ning Batch Fit
trong Crystal Ball dé x4c dinh dang phan phéi cta titng hoat dong.

S6 liéu dau vao dugce chinh tic gia quan sat truc tiép va iy s6
liéu tai du an theo sy théng nhit ban diu ctia bién phap thi céng va
céc tai nguyén chd nhv nhén e, cdu Kato, xe ciu thiing ciing duoc
14y dém tryc tiép tai hién tredong. S6 lwong chuyén van chuyén két
cAu thép tit nha may dén bai tap két vt tu cong trinh ciing cin duge
dém @é tinh ra duoc xdc suét chinh sita két cAu thép lai khi chét
lvong khong dat.

Thong qua bién phép thi cong clng v§i cac dit liéu dugce phan
tich va cac thong sb dit liéu diu vao, diu ra da dwa trong Ezstrobe. Tit
d6 sé téi vu héa tién do, chi phi bing viéc thay dbi sé lvong cong nhan
dé cac tai nguyén chd duge giam lai hodc ting may méc dé ddy nhanh
tién d6 cong viéc.

Két qud nguyén citu

Quy md dv an

Cong trinh: cong nghiép nhe, cip 2

Dién tich khu dit : 154408 m?

Dién tich xay dung: 73138 m?

Dién tich dudng giao théng: 49078 m?

Dién tich ciy xanh: 30881 m?

Dy 4n dang dién ra tai Tinh Binh Thuén.

Qua trinh nguyén cttu va quan sat 1ip ding két hé khung két cAu thép
& cac hang muc nha xwdng nhip két cAu dao déng tir 40 - 48 m.

Tham khao
chuvén gia

Thiét l4p bién phép thi cong
14p dumg khung két ciu thép

A A qea e . '
Thu thép s6 liéu thai gian, 50
lwong cong nhén, may moc

Xir Iy s6 lidu bing Batch Fit
x4c dinh ham phén phéi

A qea by ALY
Dura 56 ligu vao m6 hinh
Ezstrobe

Tién hanh t6i wu chi phi,
an ”
tién dé

Hinh 1. Quy trinh nghién cttu.

Bang 1. Dit liéu dAu vao trong Ezstrobe.

nCN1 Cong nhan lap dat 1 2
nCN2 Cong nhan lap dat 2 2
nCN3 Cong nhan lap dat 3 2
nC Tong so luong cot 18
nD Tong so luong dam 18
nGxXG So luong giang xa go 1 ban keo 20
TGXG Tong so luong giang xa go 360
CPKATO chi phi 2 kato (trieu/ca/8gio) 9
CPnhancong chi phi nhan cong (trieu) 0.45
CPQL chi phi quan ly (trieu/ngay) 5

Bang 2. Cong thitc dit liéu dAu ra ctia Ezstrobe.

thoigianthicong Tong thoi gian thi cong (gio) SimTime/60

congnhan Teng so luong cong nhan (NCN1+nCN2+nCN3)

chiphikato chi phi kato (trieu) CPKATO*(thoigianthicong/a)

socong Tong so cong cong nhan (cong) congnhan*thoigianthicong/a

chiphinhancong chi phi nhan cong (trieu) sacong*CPnhancong

thoigiancho tong thoi gian cho (Q1 AveWait+Q2 AveWait+Q3 AveWait+Q4 AveWait+
Q5 AveWait+Q6 AveWait+Q7 AveWait+Q8 AveWait+
Qo AveWait+Q10.AveWait+Q11.AveWail+Q12 AveWa
it+Q13 AveWait+Q14 AveWait+Q15 AveWait+Q16 Av
eWait+Q17 AveWait+BAITAPKETCOT AveWait+COT
DANGHIEMTHU AveWait+COTSANSANG AveWait+S
OCOTLDAT AveWail+BAITAPKETDAM AveWait+DA
MDANGHIEMTHU AveWait+DAMSANSANG AveWait
+BAITAPKE TGXG AveWait+GXGDANGHIEMTHU Av
eWail+ GXGSANSANG AveWail /60

cplkhungkeo chi phi 1 khung keo (friev) hiphint )

tgtctkhungkeo thoi gian thi cong 1 khung keo (gio) | theigianthicong/d

tongepgl tong chi phi quan ly (trieu) CPQL thoigianthicong
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Mo phong mo hinh Ezstrobe
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Hinh 2. M6 hinh mé phéng cong tac 1ip dung khung két cdu thép.

Bang 3. Két qua thoi gian trong mod phong Ezstrobe va thi cong thuc té.

INormal[14.38,0.40] Uniform(5.74,7.42)|
CAUGXGLENXE
« m XECAUTHUNG1
[ScaledBeta[5.95,7
Q0m1d 1

$6 1an quan sat/chay mé hinh Thoi gian mo phong trong Ezstrobe (gi0) Thoi gian thi cong thuc té (gid)
1 95,92 96,35
2 96,61 96,23
3 96,18 97,35
4 95,77 97,01
5 95,99 97,04
6 95,50 97,24
7 95,66 96,97
8 95,74 96,56
9 96,02 96,64
10 95,45 97,25
Thoi gian trung binh 95,884 96,864
bo léch (%) 1,02 %

Két qua chay tit Ezstrobe
Phuong 4n ban dAu: CN3 12 2 c6ng nhan

JOMC | 72



Tap chi Vat liéu & Xdy dung Tdp 12 S6 06 ndm 2022

4.  Cai tién nang cao nang suat

Tong so
Tong so
chi phi

chi ph1

chi phi

=% Model input parameters ==

Tong thoi gian thi cong (gio)

luong cong nhan
cong cong nhan (cong)
kato (trieu)

tong thoi gian cho

nhan cong (trieu)

thoi gian thi cong 1 khung keo (g1u)
tong chi phi quan 1y (trieu)

1 khung keo (trieu)

Stroboscope Model LUANUAN 6 CH.usd (384688189)

Cong nhan lap dat 1 2
Cong nhan lap dat 2 2
Cong nhan lap dat 3 B e
Tong so luong cot : 18
Tong so luung dam : 18
So luong giang xa go 1 ban keo: 28
Tong so luong giang xa go : 368
chi phi 2 kato (trleufcaISQlu) 9
chi phi nhan cong (trieu) L
chi phi quan ly (trieu/ngay) : 5

#* Calculated results after simulation =

: 96.1024
H

: 72.0768
: 188.115
: 202.749
32.4346
10.678
60.064
: 22.2984

Hinh 3. Théng s6 va két qua chi phi, thoi gian xuét ra tit Ezstrobe.

Tit két qua trén c6 thé nhan ra hang doi nhw: GXGSANSANG c6 thdi gian chd 14 3202,67 phiit day 12 vAn ¢ din dén viéc thi cong kéo dai.

Nguyén nhan thoi gian hang doi GXGSANSANG nhiéu 14 do sb lvong cong nhan lip dit gidng - xa gd chwa nhidu ma sb lwong gidng — xa gd & day

kha nhidu 360 thanh. Vi thé dé giam thdi gian tai hang doi sé ting sb ligng cong nhan 1ip dit gifing, xa gd (CN3).

Phuong an 1: tang CN3 1én 4 c6ng nhan

Stroboscope HModel LUANUAN 8 CH.vusd (665882589)

*% Model input parameters ==x

Phuong an 2: tding CN3 lén 6 cong nhan

Stroboscope HModel LUANUAN 18 CH.vusd (1187522525)

** Model input parameters =

Cong nhan lap dat 1 2

Cong nhan lap dat 2 : 2 Cong nhan lap dat 1 =
Cong nhan lap dat 3 : h Cong nhan lap dat 2 : 2
Tong so luong cot : 18 Cong nhan lap dat 3 - -
Tong so luong dam = 18 IUHQ so iuong gOt : ::
Tong so luong giang xa go : 360 Ton snglgnn 9 iang ‘2 oo " 360
ch; ph@ 2 kato (trieu{ca!&giu): ? chigphi 2 kagug(trgEUICEISQiu): 9
ch} ph% Rhan cong (FFIEU) = 0.55 chi phi nhan cong (trieu) ; 8.45
chi phi quan ly (trieu/ngay) : & chi phi quan 1y (trieu/ngay) : 5

#% Calculated results after simulation ==

Tong thoi gian thi cong (gio)
Tong so luong cong nhan

Tong so cong cong

nhan (cong)

chi phi kato (trieu)

tong thoi gian cho

chi phi nhan cong

thoi gian thi cong 1 Khung keo (gio)

tong chi phi quan

{(trieu)

ly (trieu)

74.5728
8
74.5728
83.8944
158.163
33.5578
8.28587
ho .608

Hinh 4. Théng s6 va két qua chi phi, thoi gian khi ting CN3 1én 4

cong nhan

*%* Calculated resu

Tong thoi gian thi
Tong so luong cong
Tong so cong cong
chi phi kato (trie
tong thoi gian cho
chi phi nhan cong
thoi gian thi cong
tong chi phi quan

Hinh 5. Théng sb va két

1ts after simulation ==

cong (gio) : 64.8898
nhan - 18
nhan (cong) : 81.1122
u) : 73.001
: 138.418
{(trieu) : 36.5005
1 khung keo {gio): 7.208998
1y (trieu) : 40.5561

qua chi phi, thoi gian khi taing CN3 1én 6

cong nhan
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Phuong an 3: tang CN3 1én 8 cong nhan
Stroboscope Model LUANVAN 12 CN.

=x Model input parameters ==

Cong nhan lap dat
Cong nhan lap dat
Cong nhan lap dat
Tong so luong cot
Tong so luong dam

w N -

Tong so luong giang xa go

chi phi nhan cong (trieu)
chi phi quan ly (trieu/ngay)

Tong thoi gian thi cong {gio)
Tong so luong cong nhan

Tong so cong cong nhan (cong)
chi phi kato (trieu)

tong thoi gian cho

chi phi nhan cong (trieu)

tong chi phi quan 1y (trieu)

cong nhan.

So luong giang xa go 1 ban keo

chi phi 2 kato (trieu/ca/8gio)

thoi gian thi cong 1 Khung keo (gio)

Phuong an 4: tang CN3 1én 10 c6ng nhan

vsd (1720165341)

»* Calculated results after simulation ==

: 57.6049

12

: 86.40873

: 64.8055

: 122.828

: 38.8833
640054
36.003

Hinh 6. Théng s va két qua chi phi, thoi gian khi ting CN3 1én 8

Stroboscope Model LUANVAN 14 CH.vsd (341241309)

=% Model input parameters =x

Cong nhan lap dat 1
Cong nhan lap dat 2
Cong nhan lap dat 3
Tong so luong cot
Tong so luong dam

So luong giang xa go 1 ban keo

Tong so luong giang xa go

chi phi 2 kato (trieu/ca/8gio)

chi phi nhan cong (trieu)
chi phi quan ly (trieu/ngay)

2 18
: 18
118
20
: 360

0.45
5

=% Calculated results after simulation ==

Tong thoi gian thi cong (gio)

Tong so luong cong nhan

Tong so cong cong nhan {cong)

chi phi kato (trieu)
tong thoi gian cho
chi phi nhan cong (trieu)

thoi gian thi cong 1 Khung Keo (gio)

tong chi phi quan 1y (trieu)

cong nhan.

Phuong an 5: tdng CN3 1én 12 c6ng nhan

53.8225
14
941894
60.5503
116.01
42 .3852
5.98828
33.6391

Hinh 7. Théng s6 va két qua chi phi, thoi gian khi ting CN3 1én 10

Stroboscope Model LUANUAN 16 CH.usd (1657226717)

=% Model input parameters sx

Cong nhan lap dat
Cong nhan lap dat
Cong nhan lap dat
Tong so luong cot
Tong so luong dam

(X

So luong giang xa go 1 ban Keo

Tong so luong giang xa go

chi phi 2 kate (trieu/ca/8gio)

chi phi nhan cong (trieu)
chi phi quan 1y (trieu/ngay)

12
18
18
360

0.45

#* Calculated results after simulation ==

Tong thoi gian thi cong {gio)

Tong so luong cong nhan

Tong so cong cong nhan {cong)

chi phi kato (trieu)
tong thoi gian cho
chi phi nhan cong (trieu)

thoi gian thi cong 1 Khung Keo (gio)

tong chi phi quan 1y (trieu)

cong nhan.

49.7356
16

994713
55.9526
188.185
4y 7621
5.52618
31.0848

Hinh 8. Théng s6 va két qua chi phi, thoi gian khi ting CN3 1én 12

Phwong 4n 6: Ting sb luong Kato ciu

Mt bing hang muc 1ip khung két cdu thép nha xwdng sé chia
1am 2 zone va viéc st dung thém kato hoan toan c6 co s& dé téi wu vé
mit tién do va chi phi. & day khi sb lwong kato cAu tang gép 2 14n thi
s6 lwgng cong nhan & day ciing phai ting theo dé dat dtng theo bién
phép thi céng. Trong phin nay chi so sanh sy ti wu ctia viée ting kato
cAu nén sb lwgng cong nhan chon & day 14 16 cong nhén véi CN3 1a

12 c6ng nhan cho mdi zone.

2 t T t
1 !
o I I I I [ I [—
L
o FONE-1 ZONE 2
4
LR
4
o SR S S S S S
o 1 1 l [l | [; | | 1 1
- - —— - r - - =
& & & ) I3

MAT BANG THI CONG

Hinh 9. Mt bing thi cong chia thanh 2 Zone.

Stroboscope Model LUANUAN THAY DOI KATO.vsd (1214364381)

=% Model input parameters ==

Cong nhan lap dat 1 HE!
Cong nhan lap dat 2 4
Cong nhan lap dat 3 2y
Tong so luong cot : 18
Tong so luong dan : 18
So luong giang xa go 1 ban keo: 28
Tong so luong giang xa go : 360

chi phi & kato (trleulcalaglu) 18
chi phi nhan cong (trieu) £
chi phi quan ly (trieu/ngay) : 5

»% Calculated results after simulation ==

Tong thoi gian thi cong (gio) : 24.154
Tong so luong cong nhan : 32

Tong so cong cong nhan (cong) : 96.6159
chi phi kato (trieu) 1 54.3464
tong thoi gian cho : 54.2165
chi phi nhan cong (trieu) D 43 4771
thoi gian thi cong 1 Khung keo (gio): 2.68377
tong chi phi quan 1y (trieu) : 15.0962

Hinh 11. Thong sb va két qua chi phi, thoi gian khi ting 1én 4 Kato cAu.

Nhan xét: viéc ting sb lwong cong nhéan 1ip dit giding, xa gd
(CN3) mang lai sy tdi wu vé tién do va ca chi phi. Khi tang ti 2 cong
nhén l4p dit gidng, xa gd 1én 12 cong nhan thi:
+Téng thoi gian thi cong dugce rit ngén tir 12,01 ngly giam con 6,21
ngay (phvong an 5). Nhung khi két hop viée tang s6 lwgng cong nhan
14p dit gifing, xa gb va ting s6 lugng kato ciu thi thoi gian dugce tdi
wu rét 16n 3,01 ngay (phuong an 6).

+ Chi phi may méc kato cdu tir 108,11 triéu giam dén 3,01 triéu. Ly
do c6 viéc téi wu nay 1a khi thoi gian thi céng ngin lai thi thoi gian
thué ca cAu sé it lai tit d6 chi phi sé dwoc téi wu déng ké.

+ Chi phi nhan cong lai ¢6 xu huéng tang ti¥ 32,43 triéu 1én 44,76
triéu. diéu nay c6 thé 1y giai viéc ting s6 lugng cong nhan sé giai quyét
duoc cac cong tac chd, tuy khong téi wu vé chi phi nhin céng nhung
viée rit ngin vé thoi gian sé 1am t&i wu cac chi phi khac.

+ Xét vé chi phi quan 1y thi giam din khi ting s6 lwgng cong nhan va

dic biét giam mot cach déng ké xubng con 15,09 triéu. 1y do c6 viée
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giam manh nay 1 khi ting sé Iwgng 1am viéc 1én 2 Zone thi chi phi
quan ly ciing khong thay déi nén phiong 4n 6 s& 1a phwong n tiét

kiém vé chi phi quan 1y t6t nhét.

+ Xét vé tinh hiéu qua chi phf téng quan thi chi phi thi céng mot
khung kéo & phiong 4n 6 1a t6t nhét. Cac phiong an khéc ciing ti vu

din khi ting s6 lwong céng nhan.
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Bang 4. Téng hop két qua cic phuong 4n.

Phuong 4n Ban dAu 1 2 3 4 5 6
Téng thoi gian thi cong (ngay) 12,01 9,32 8,11 7,2 6,72 6,21 3,01
Chi phi may méc kato chu (triéu déng) 108,11 83,89 73 64,8 60,55 55,95 54,34
Chi phi nhan cong (triéu déng) 32,43 33,55 36,5 38,88 42,38 44,76 43,47
Chi phi quan 1y (triéu ddng) 60,06 46,6 40,55 36 33,63 31,08 15,09
Thoi gian thi cong mot khung keo (gio) 10,67 8,28 7,2 6,4 5,98 5,52 2,68
Chi phi thi cong mot khung keo (triéu déng) 22,29 18,22 16,67 15,52 15,17 14,64 12,54
Téng thoi gian chd (gid) 202,74 158,16 138,41 122,82 116,01 108,18 54,21

5.  KétLuan

- Viéc ting s6 long cong nhan & phiiong 4n 5 sé tdi wu héa vé tién
d6 ciing nhut chi phi thi céng. Tuy nhién viéc ting sb ligng cong nhan
thue té s& phu thudc vao ngudn luc sdn c6 va bai toan giai quyét nhan
lye sau khi két thiic cong viéc 1ip dung khung thép.

- Viéc ting sb Iwong Kato cAu 1én sé lam thay d6i déng ké t6i wu vé chi
phi va tién d6. Vi vay phuong an 6 sé 1a phwong 4n téi wu nhat vé chi
phi — tién d6 trong trudng hop nay.

- Nhung mic khac viée ting s6 lvgng Kato ciu 1én nhu vay ddi hoi
didu kién v& mit bing thi céng phai tét, viéc giai quyét céng viéc cho
céc Kato sau khi 1am xong 14p dung khung két cAu thép lai 1 vin dé
clia ngudi quan ly dy an.

M6 hinh mé phong véi cong cu Ezstrobe trong phin mém
Stroboscope da hd trg qué trinh mé phong bién phéap thi cong trong
cong téc 14p dit khung két cAu thép, tit d6 da ra cac giai phap hop 1y
v& chi phi - tién d¢ trong thi céng cho du 4n Xay dung
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