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Tém tit

Trong quan ly du 4n xdy dung, tién do va chi phi luon thay ddi hang ngay do chiu su chi phéi bsi nhiéu khia
canh thuc té tif cong trudng. Piéu nay c6 thé anh hudng dén tdng thdi gian hoan thanh va téng ngan sich ctia
du 4n. Nghién ctiu nay dé xuit mot tién ich mé rong (ONSK18) tich hop truc tiép trong phin mém Autodesk
Revit, nén ting Autodesk Forge va két hop cling phuong phap Gia tri dat dudc (Earned Value Method - EVM)
d€ theo doi tién do va chi phi clia du 4n xay dung. Pdng thdi con tao dudc cong két ndi giita cac bén tham gia
du 4n bang cach chia sé mé hinh 3D bao gdm thong tin tién do va khdi lugng thuc té ctia du an mot cich truc
quan, cu thé nhit. M hinh dé xut dugc danh gia trén mot du 4n thi cong két cAu ctia mot nha phd & dudng Lac
Long Quan, Quan 11, TP. H56 Chi Minh. Két qua so sdnh véi thuc té chiing td tinh hop 1y va kha ning dua ra du
doan chinh x4c ciia m6 hinh.

Tir khod: tién do; chi phi; khdi luong; Autodesk Forge; EVM; md hinh 3D.

MONITOR SCHEDULE AND QUANTITY IN REAL-TIME WITH 3D MODEL ON CLOUD COMPUTING
VIA AUTODESK FORGE

Abstract

In construction project management, progress and cost always change every day due to the influence of many
practical aspects from the site. This may affect the total completion time and the total budget of the project. This
study proposes an extension (ONSK18) that integrates directly into Autodesk Revit software, Autodesk Forge
platform and combines Earned Value Method (EVM) with it to track the progress and cost of a construction
project. At the same time, it creates a portal between project participants by sharing a 3D model that includes
project progress and actual volume information in the most intuitive and specific way. The proposed model is
evaluated on a structural construction project of a townhouse on Lac Long Quan street, District 11, Ho Chi
Minh City. The result compared with reality has demonstrated the reasonableness and ability to make accurate
predictions of the model.

Keywords: schedule; cost; quantity; Autodesk Forge; EVM; 3D model.
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1. Gidi thiéu
Muc dich ctia viéc quan ly du 4n x4y dung 13 hoan thanh cong viéc trong thdi gian nhit dinh va

pham vi ngan sich cho phép, dong thi tuan thii cic yéu cau thiét ké va thong sb ky thuat da dé ra [1].

*Tac gia dai dién. Pja chi e-mail: dinhbao.xm12clc@gmail.com (Béo, N. D.)
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Pé dat dudc muc dich d6 ciing nhu 1a cin bing hai yéu t6 thai gian va chi phi nay [2], can phai nd luc
dang ké vao viéc quan ly qua trinh x4y dung, s& khong thé thuc hién dudc néu khong c6 mot hé thong
giam sat hiéu qua hoat dong bang cach do ludng hiéu suit thong qua theo doi chi phi, tién do va khoi
lugng ctia mdt du 4n cd ban [3]. Nhitng nim vita qua, ca thé gidi phai trdi qua dai dich COVID19 anh
hudng rt 16n dén nén kinh té toan cau, viéc kinh doanh ctia hau hét cdc cong ty xdy dung déu bi anh
hudng it nhiéu, bién phap 1am viéc tif xa thong qua mang internet ciing 14 mot yéu cau can thiét dé
d4am bao cho hiéu suit cong viéc dudc &n dinh va dem lai hiéu qua cao nhét.

Céc yéu t6 anh hudng dén su chim tré va chi phi vugt mifc thay ddi tuy thudc theo loai du 4n, dia
diém, quy mo va pham vi [4]. C6 thé ké dén 1a chinh 12 do su ki€m sodt yéu kém trong giai doan dau
thau; anh hudng cia thai tiét, thién tai, dich bénh; yéu t6 thay ddi thiét ké hoic do diéu kién kinh té
c6 nhiéu bién dong. . . Cu thé hon 12 do cc nha thiu khong hoan thanh cic hang muc dudgc giao ding
thdi han, cdc hang muc ma chi dau tu thay ddi, ting quy mo du 4n nhung thong tin cip nhat khong
nhanh chéng va dong nhit din dén tinh trang sai sét hoic thiéu hut trong thi cong, lang phi kinh té
va thdi gian cho tit ¢4 cdc bén tham gia vio moi cong tic trong vin dé quan ly du 4n xdy dung. Do
vily, can phai c6 bién phap dé kiém soat dudc tinh hinh thuc té cta du 4n mdt cach nhanh chéng va
chinh xdc.

V6i cac san pham thuong mai thi mot giai phap phin mém véi chiic ning va chi phi phut hop véi
cac doanh nghiép tu nhd va vua t6i cac doanh nghiép 16n 1a Raken. Chuong trinh tao ra mot ing dung
c6 thé ghi bdo cdo hang ngly, tao phiéu chAm cong, theo ddi qud trinh 1am viéc,. .. st dung hinh anh
chup tai cong trudng d€ ghi nhin c4c nhan xét. Phan mém dugc ding thit mién phi hoic tra phi véi cac
chiic niing ning cao. Ngoai ra con ¢6 BIM 360 1a mot nén tang thdng nhét hd trg két ndi dit liéu du 4n
xay dung theo thdi gian thuc tir thiét ké dén xay dung trong cong trudng. Gilp ting cudng dd chinh
x4c & cdc quyét dinh vé hiéu chinh thiét ké, tao su dong nhit trong tit ca cic tai liéu du an. Tuy nhién,
d€ c6 thé sit dung nén tang nay cdc cong ty xdy dung phai bd ra mot chi phi khong nhé dé duy tri hoat
dong subt vong doi du 4n. Ciing ngudn gdc tlit Autodesk, trang thong tin https://viewer.autodesk.com/
6 thé tai 1én va chia sé thiét ké du an bing ca mo hinh 2D va 3D. Ngudi dung dudc st dung tat ca
nhiing chiic ning c6 sin hoan toan mién phi, nhung vé mit quan 1y sé& gip kha nhiéu han ché vi khong
thé phan quyén va bao mat thong tin du 4n.

Zoran [5] da st dung md hinh 4 chiéu dé giam sat tién do bang cach st dung cac may quét laze
3D gan trén céc thiét bi va trén nén bao hd clia cong nhan dé ghi nhan lai thuc té cong trudng. Zeynab
[6] ting dung mdy quét hong ngoai, may 4nh thuc té 4o, cam bién tli xa. . . thu thap va bdo cdo dit liéu
cong trudng theo thdi gian thuc, sau d6 dung tri tué nhan tao, hoc may dé tinh to4n va cung cip céc
chitc nang quan ly, gidm sat cac hoat dong hang ngay trong cac du an xay dung. Cac nghién citu nay
c6 thé ddong bd dudgc thuc trang thi cong mot cach tiic thdi, nhung thay vao d6 thi phai dung rat nhiéu
cong cu quét laze 3D, dinh vi va nhiéu qué trinh cong doan phtc tap dé thuc hién.

Hinh 1 cho thiy ngén ngit 1ap trinh, phuong thiic 1am viéc va su lién két, két nbi dit lidu véi
nhau ctia tiing phan trong nghién ctu. Nhiém vu cta tién ich mdé rong ONSK18 1a cap nhat, xi ly
thong tin tif viin phong, ciing véi Phuong phap Gia tri dat dudc chay phan tich céc chi s6 du 4n; cong
http://onsk18.com/ hién thi va theo déi tinh trang thuc té clia du 4n tit xa bang bat ky thiét bi nao c6
thé truy cip vao mang internet. Autodesk Forge 12 mot nén tang mién phi hd tr¢ manh mé viéc xi
ly chuyén ddi md hinh 3D 1én mang internet va cung cap cic cong cu dinh kém dé quan 1y md hinh,
dong thdi con cho phép thém bét, tiy bién chiic ning mot céch tu do va linh hoat. Nghién ctu van
ton tai nhitng han ché nhu giao dién con don gian, chua thé viét héa hoan toan, di liéu dau vao can
phai nhap thii cong. Tuy nhién, thong qua uu va nhugc di€m clia cdc nghién ctiu trudc va sin pham
cong nghé hién nay, nghién cifu ndy két hop nhitng miit tién ich lai, lugc bét nhiing han ché di d€ dua
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ra mot dé xuét qua d6 ngudi diing c6 thé d4nh gid, theo ddi hién trang thuc té ctia du 4n mot cach don
gian va truc quan tif bat ki dau.

, Cosg dit licu: MySQL

Add-in Revit
ONSK18 ®

C# n Autodesk Forge node.js, html n

-Visual Studio - Visual Studio code

Hinh 1. Cong cu va phuong thic lam viéc cta tién ich m& rong ONSK18 va cdng http://onsk18.com/

2. Phuong phap gia tri dat dugc
2.1. Muc dich phuong phdp gid tri dat duoc

EVM 1la phuong phap phan tich chi phi, tién do véi ké hoach co s&. Phan tich Gid tri dat dugc da
phat trién nhu mot hé théng do ludng su thuc hién cu thé clia quan ly du 4n (dang nhanh hay chim
hon tién d6? c6 vuot qua hay thip hon ngan sich?). Hon nita, phuong phdp nay cho phép ngudi quan
ly du 4n dua ra suy luin vé hiéu qua cudi cing ctia du dn vé chi phi va thsi gian hoan thanh, bang
cach ngoai suy céc chi s6 hién tai [7].

Néu dudc st dung hiéu qua, phuong phap nay doi hdi mot cach tiép can c6 ky luat dé thu thap dit
liéu vé chi phi va tién do clia du 4n (hang tuin) va cic phat hién phai dudc xi 1y ngay lap tic. Muc
dich 1a d€ phat hién bat ky sai léch nio cang sém cang tt, d€ c6 dii thai gian danh gid xem su sai léch
c6 nguy hiém cho du 4n hay khong va néu can thiét, phai thuc hién cdc hanh dong can thiép dé stia
chua [8].

2.2. Cdc khdi niém lién quan

Dua vao dit liéu chi phi ké hoach, tién do ké hoach va dit liéu chi phi thuc té, tién do thuc té tai
thdi diém cap nhat, theo EVM ta cin tién hanh xic dinh cdc chi s sau [9]:

- Chi phi du tru theo ké hoach/ngan sach ké hoach dé hoan thanh du 4n (Budget At Completion —
BAC).

- Chi phi u6c tinh thuc hién phan viéc diing nhu ké hoach (Planned Value — PV, Budgeted Cost of
Work Scheduled - BCWS).

- Chi phi theo ké hoach d€ hoan thanh cong viéc da thuc hién dén thoi di€ém cap nhat (Earned
Value — EV, Budgeted Cost of Work Performed - BCWP).

- Chi phi chi ra thuc té d€ thuc hién phan viéc dén thdi diém cip nhat (Actual Cost — AC, Actual
Cost of Work Performed - ACWP).

- Thoi gian hoan thanh du 4n theo ké hoach (T).

- Thai gian udc tinh hoan thanh du an (T°).

- Chénh 1éch chi phi tai thdi diém cip nhat (Cost Variance — CV): 1a mot thudc do do 1éch gitra
chi phi ké hoach va chi phi thuc t& dua theo ghi nhn tién do tinh theo don vi tién. Néu am (CV < 0),
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chi s6 nay chi ra rang du 4n dang vugt qua ngan sach va ngugc lai.
CV=EV-AC )

- Chénh léch vé mit khéi lugng cong viée tai thoi diém cap nhat (Schedule Variance — SV): 1a
thu6c do do 1éch gitta tién dd ké hoach va tién do thuc té. Mic du chi s6 nay dugc hiéu 1a do 1éch thai
gian nhung dudc thé hién bang don vi tién. N6i cach khac, n6 1a su chénh 1&ch chi phi ké hoach ciia
cdc cong trinh da dugc thuc hién va chi phi du kién clia cdc cong viéc ma 1& ra phdi dugc thuc hién
bing ngay bdo cdo. Néu am (SV < 0), chi sb nay chi ra rang du dn dang cham hon so vdi tién do du
kién va ngugc lai

SV=EV-PV @)

- Chi s6 hiéu suét chi phi tai thoi di€ém cap nhat (Cost Performance Index — CPI): chi sd nay so sanh
gia tri ké hoach va gid tri thuc té clia du 4n dugc thuc hién, néu nhé hon 1 (CPI < 1) thé hién rang du
4n da tiéu ton nhiéu tién hon ké hoach, va ngudc lai néu 16n hon 1 (CPI > 1) thi da tiét kiém hon
EV
CPI = — 3
yYe (3)
- Chi s6 hiéu suét tién do tai thoi diém cap nhat (Schedule Performance Index — SPI): chi s nay
so sanh chi phi ké hoach ctia cac cong viéc dugc thuc hién véi chi phi du kién ctia cong trinh. Néu
nhd hon 1 (SPI < 1) thé hién dang cham tré so vé6i ké hoach va ngugc lai.
EV
SPI==_ 4
PV @
- Chi s chi phi tién dd, chi s6 nay phan 4nh tinh trang tong thé ctia du 4n (Cost — Schedule Index
- CSI):
CSI = CPI x SPI 5)

Néu CSI > 1: Tinh trang du 4n chép nhan dudc; CSI < 1: Tinh trang du 4n dang c6 van dé
- Chi s6 thuc hién khi da hoan thanh, chi sb nay thé hién méi dong con lai trong ngan sach sé phai
thu dugc vé mit ly thuyét d€ du 4n khong vudt ngan sach (To Complete Performance Index — TCPI):

BAC - EV
TCPl = ————
c BAC - AC ©

- Chi phi du bdo d€ hoan thanh du 4n (Estimate Cost at Completion - EAC): chi sb nay chi ra quy
mo tiém 4n clia cac van dé chi phi va dua ra tin hiéu canh bdo khi gia tri vudt qua xa chi phi du kién,
giup cho ngudi quan ly nhan ra va dua ra hanh dong can thiép kip thdi.

BAC
EAC = — 7
¢ CPI M

- Thoi gian du tri d€ hoan thanh du an (Estimate Time at Completion — EACY):
BAC
SPI
BAC
T
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cong viéc (Schedule Vari- hind Schedule) Schedule) Schedule)

ance - SV)

Nghién cifu nay tip trung vao cic chi sé do ludng dén thdi diém cap nhat va cac tham sd udc tinh
khi hoan thanh du 4n, céc chi s6 dudc thé hién qua bi€u dd tién do - chi phi nhu Hinh 2.

Cic dién giai vé hiéu suét c6 thé dudgc riit ra tir cac chi sb chi phi va tién do dudc tom tat trong
Bang 1 [10].

Tt c4c thong s6 & Bang 1 ¢6 thé xic dinh, danh gia dudc cic trang thdi co ban cta du 4n:

- Tién d6 s6m + Chi phi thip (CV > 0; SV > 0; CPI > 1; SPI > 1): Tinh trang du 4n rat tét.

- Tién d6 s6ém + Chi phi cao (CV < 0; SV > 0; CPI < 1; SPI > 1): Tinh trang du 4n chip nhan
dugc.

- Tién do tré + Chi phi thip (CV > 0; SV < 0; CPI > 1; SPI < 1): Tinh trang du 4n chip nhan
dugc.

- Tién do tré + Chi phi cao (CV < 0; SV < 0; CPI < 1; SPI < 1): Tinh trang du 4n rit xAu.
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3. Nén tang Autodesk Forge va chuong trinh ONSK18

3.1. Nén tang Autodesk Forge

Autodesk Forge 1a mot nén tang nha phat trién dua trén dam may cia Autodesk. Ching ta c6 thé
truy cap dit liéu thiét ké va k§y thuat trén ddm may vé6i nén tang Forge. Nén tdng nay cho phép tu dong
héa quy trinh, két ndi nhém va quy trinh 1am viéc hay truc quan héa dit liéu ctia minh [11].

Bo cong cu phat trién phan mém (Hinh 3) ctia Autodesk Forge cho phép céac nha phat trién ty 1ap
trinh tng dung riéng theo nhu ciu va tap hdp dudc moi ngudn luc trén khip thé gidi. C6 thé néi Forge
1a su tién hoa tiép theo ctia md hinh BIM (Building Information Modelling) trong tuong lai [12, 13].

Nhiing cong cu hd trg tit Autodesk Forge st dung trong nghién ctiu:

- Data management: C6 thé sit dung Forge nhu ndi lvu trit dit liéu dién todn dam may.

- Viewer: Hién thi md hinh 2 chiéu hoic 3 chiéu 1én trén trang web. Ngudi xem c6 thé tuy bién,
4n hién d6i tuong va dé dang chia sé thong tin v6i ngudi khdc.

[&] Authentication [E] BIM 360 <55 Data Management

Intro Intro
Developer's guide Developer's guide Developer's guide
API reference API reference API reference
& Design Automation 5l Model Derivative & Reality Capture

jital images into high resclution
es, dense point clouds and

Intro Intro Intro

Developer's guide Developer's guide Developer's guide
API reference API reference API reference

'/";" Token Flex & Viewer w1 Webhooks

Intro Intro Intro
Developer's guide Developer's guide Developer's guide
API reference API reference API reference

Hinh 3. BO cong cu phit trién phan mém ctia Forge. (Ngudn: forge.autodesk.com)

3.2. Chuong trinh ONSKI8

a. Tién ich mé rdng ONSK18

Hinh 4-6 hién thi giao dién chinh clia chuong trinh “ONSK18” trong Autocad Revit, “ONSK18”
gdm c6 2 chiic niing chinh 13 “Set Progress” va “Status”.

- Set_Progress: Thiét 1ap tién do, khbi lugng va ghi chu.
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nx ,.L-‘m" v STR_2019 - 3D View: {3D} » |Ty’,!}€ a keyword or phrase

Analyze  Massing 8 Site Collaborate  View  Manage  Add-Ins | ONSK18

Set_Progress Status

ONSK18

Hinh 4. Thé tién ich mé rong “ONSK18”

- X
Set Progress
Active
Set Actual Cost ‘
Show progress |
0-25%
o -

=

Hinh 5. Giao dién chiic nang Set_Progress

- Status: Hién thi bang két qua gan cong viéc va tt ca ddi tuong hién thi trén giao dién Revit.
Ngoai ra con c6 thém céc chiic ning tii thong tin 1én trén web, tai xuéng thong tin tii trang web va

nhap thong tin ti trang web vao md hinh.

- 0O X
Show Status
D Category Grade Volume xﬂﬂ:e Status 4 Date Comment Edit by \rz‘::;y Viewer "
343676 Structural Fra.
343390
343678 Structural Fra.
341933 Structural Fou
342698 Structural Fra.
342796 Structural Fra.
343674 Structural Fra.
342856 Structural Fra.
343437 Structural Col.
343623 Structural Col.
343636 Structural Col.
343649 Structural Col.
343680 Structural Fra.
343742 Structural Col. v
Refesh ‘ Import to Revit Down from web ‘ ‘ Up to'web

Hinh 6. Giao dién chic nang Status

Trong giao dién Status nay bao gdm cdc niit chtic ning nhu sau:
- Refresh: Lam méi bang thong tin.
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- Up to web: Tinh toan céc chi sb du 4n bang phuong phap gia tri dat dudc. Dong thoi tai tt ca
thong tin tu Revit 1én trang web.

- Down from web: TAi xubng tit c4 thong tin tif trang web xudng Revit.

- Import to Revit: Nhap thong tin tai xubng tii trang web vao Revit.

b. Trang web http://onsk18.com/

Chiing ta truy cip vao lién két http://onsk18.com/ biang mdy tinh, dién thoai di dong thong minh
hoic mdy tinh bang d€ c6 thé st dung trang web. Sau khi truy cap thanh cong ta sé dugc chuyén dén
giao dién ding nhap (Hinh 7). Tai day, chiing ta sé dung tai khoan dudc cung cip d€ tham gia vao
du an.

A\ Office and Site x o+

< C Y A Knongbdomat | hitpi//onski8.com e

OFFICE & SITE

Hinh 7. Giao dién déng nhap cua “onsk18.com”

Khi diing nhap thanh cong, trang web sé dudc chuyén sang giao dién sit dung, gdm phan bén trai
va cot menu tiy chinh (Hinh 8), & gifta 12 phan d€ xem mo hinh 3 chiéu va phan bén phai dung dé
binh lu4n, ghi chd va chon phan trim cong viéc.

admin-acdnin
Log out
Hide Property
New Project
Up Rev
Delete

Open Model

Display Chart

Hinh 8. Thanh c6ng cu chudng trinh
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4. Su két hop giira tién ich ONSK18, cdng http://onsk18.com/ va EVM

Dé ddnh gid hién trang, du doan xu huéng tién trién ctia mot du 4n va sau d6 c6 dudc quyét dinh
can thiép hgp ly, nghién cttu nay da st dung Phuong phap gia tri dat dugc (EVM). Nhung vi EVM
cAn phai kiém tra tién do thuong xuyén ngay tif dau ctia mot du 4n nén dé xuit da két hop cing véi
tién ich ONSK18 va cong http://onsk18.com/.

Hinh 9 hién thi so dd hoat dong ctia dé xuAt, tién ich ONSK18 s& khdi tao thong tin du 4n, mo
hinh ban d4u va tiép nhan céc thong tin tdi xubng tir cdng http://onsk18.com/. Sau d6 sé& ding phan
tich EVM dé dua ra dugc cac chi sb hién trang ctia du 4n cho dén khi hoan thanh.

Théng tin du 4n, thiét 1ap
dit liéu ban déu (PV)

%

Autodesk Forge,

v MySQL h 4
Chi phi thuc _|ONSKI18 tai|_ Trang web | Khéi lugng
té (AC) "| van phong | | onsk18.com|  |[thuc té (EV)

‘ Két luan
Tinh trang dy Bit thuong—» vaduara —»
an hién tai A
en 12 du bao

Binh thuong

Két thuc du 4n Sai

Pung

Hinh 9. So d6 hoat dong

Khi k¥ su hién trudng cap nhat thong tin tit cdng trudng bang cdng http://onsk18.com moi dif liéu
s& dudc dong bo vé vin phong qua tién ich ONSK18. Tir d6 phan tich EVM dudc tién hanh va dudc
tai 1én trén mang internet d€ moi ngudi c¢6 thé xem xét (Hinh 10 va 11).
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Hinh 10. Cap nhat tién do gitta ONSK18 va http://onsk18.com

Planned Value & Actual Cost & Earned Value € C {x A Khongbao mét | hitp//onski€.com o~ Q
Date| 4/5/2021] s/5/202] 6/5/2021] 7/5/2021] 8/5/2021] 5/5/2021] 10/5/2021] 1
| Cumulative Plafned Value (PV)| 6 20| 32| 48 67| 88| 110)
Cumulative Actual Cost (AC)| 6| 20| 22| o[ en/a #N/A #N/A | Project Ferformancs Metrics
Cumulative Earned Value (EV) 6| 20| B 3l an/A [ aN/A aNA [ Coet variance -
Project Performance Metrics Schedule variance s
Cost Va nance: o o o 8 : #N/A : #N/A : #N/A : Cost Parformancs Index 0go
Schedule Variance: 0 0 0 -16 #N/A #N/A #N/A
Cost Performance Index 1,00 1,00 1,00 og0” /A" an/a” an/a” » Schedule Performance Index 037
Schedule Performance Index’ 1,00 1,00 1,00 067"  an/a”  ana” an/a” . ~ N
Estimated Cost at Completion (EAC) 150 150 150 188" an/A” an/A” anjA” Estimated Cost ot Completion 1ee
Estimated Time at completion (EACQ 12 12 12 1 HN/A D HN/A D HN/A D Estimated Time at completion 5
Cost-Schedule Index 1,00 1,00 1,00 053 #N/A #N/A #N/A
To Complete Performance Index (TCPI) 1,00 1,00 1,00 107”7 an/a” ana” an/a” Gost-Schedula Index 053

Conclution . N o7
To Complete Performance Index 107
- Schedule Conclution: BEHIND Schedule => Estimate Time at completion (unit of time): 18/12

- Cost Conclution: Cost OVERRUN => Estimate Cost at completion (unit of money): 188/150 | Conclution
- Schedule Conclution: BEHIND Schedule => Estimate Time at completion (unit of time): 1812

- Cost Conclution: Cost OVERRUN =» Estimate Cost at completion (urit of money): 188/150

Tie scale

1~ e =

Hinh 11. Tai Ién http://onsk18.com céc chi s6 hién trang thong qua phan tich EVM

5. Panh gia chuong trinh

MBb hinh sé& 4p dung vao mdt du 4n thuc té dé€ thay dudc tinh hiéu qua ctia nghién ciu. Cu thé dé
xuét sé theo ddi va du bdo chi phi va tién do cla du 4n thi cong két cAu ctia mot nha phd & dudng
Lac Long Quan, Quan 11, TP. H6 Chi Minh. Pon vi thsi gian 14 ngdy, kho4ng thdi gian tinh toan 14
7 ngay. Thoi gian thi cong du 4n theo k& hoach 12 84 ngay, tit ngay 01/12/2020 — 23/02/2021. Thai
gian thi cong du 4n thuc té 74 ngay tit ngay 01/12/2020 — 13/02/2021 (lam ca thif 7 va chi nhat). Tong
gid tri xay dung phan két cAu trong du todn sau thué 1a 307.922.607 d. Tong gi4 tri xay dung phan két
cAu thuc té sau thué 1a: 281.000.000 d.

Qua trinh dp dung dudgc chia lam 2 giai doan. Giai doan 1 tit bat dau du an dén ngay 29/12/2020:
chi theo di céc chi s6 clia du 4n. Giai doan 2 tif sau ngay 29/12/2020 dén khi két thic du 4n.
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Bang 2. Tién do ké hoach, chi phi ké hoach ctia cdc cong tac thi cong phan két ciu
theo ho so duy thau va duy todn

Tién d6 theo ké hoach Chi phi theo

STT Tén cong téc Kéodai  Bét ddu Kétthic k& hoach (PV)

Thi cong phan méng 35 Ngay
1 Dong coc va d6 bé tong méng 22 Ngay  01/12/2020  23/12/2020 43.502.732
2 Thi cong ¢d méng 3 Ngay  24/12/2020 26/12/2020 16.813.524
3 Thi cong gidng méng 4 Ngay  27/12/2020  30/12/2020 21.751.366
4 Thi cong san tang trét 6 Ngay  31/12/2020  05/01/2021 26.689.208
Tong chi phi phan méng 108.756.830

Thi cong phan than

Tang 1 18 Ngay
5 Thi cong cot tang 1 6 Ngay  06/01/2021  11/01/2021 16.245.725
6 Thi cong dam tang 1 5Ngay  12/01/2021  16/01/2021 36.171.516
7 Thi cong san tang 2 7Ngay  17/01/2021  23/01/2021 26.649.070
Téng chi phi ting 1 79.066.311

Tang 2 18 Ngay
Thi cong cot tang 2 5Ngay  24/01/2021  28/01/2021 14.090.009
6 Thi cong dam tang 2 6 Ngay  29/01/2021  03/02/2021 31.275.077
Thi cong san tang 3 7 Ngay  04/02/2021  10/02/2021 23.942.936
Téng chi phi ting 2 69.308.022

Tang 3 13 Ngay
Thi cong cot tang 3 4 Ngay  11/02/2021  14/02/2021 10.778.578
Thi cong dam tang 3 4 Ngay  15/02/2021  18/02/2021 22.482.198
Thi cong tran tang 3 5Ngay  19/02/2021  23/02/2021 17.530.668
Téng chi phi tang 3 50.791.444
Téng chi phi phan than 199.165.777
Téng chi phi theo ké hoach 307.922.607
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Bang 3. Tién dd ké hoach, chi phi ké hoach clia cic cong tac thi cong phan két cu theo thuc té

Tién d6 theo thuc t&

Chi phi theo
STT Tén cong tac Kéodai  Bitdau Kétthic  thuc t€ (AC)
Thi cong phan méng 28 Ngay
1 Dong coc va do bé tong mong 12 Ngay  01/12/2020  13/12/2020 50.000.000
2 Thi cong ¢4 mong 3Ngay  11/12/2020  14/12/2020 18.000.000
3 Thi cong gidng méng 7Ngay  15/12/2020  22/12/2020 26.000.000
4 Thi cong san tang trét 6 Ngay  23/12/2020  29/12/2020 28.000.000
Téng chi phi phan méng 122.000.000
Thi cong phan than
Tang 1 17 Ngay
5 Thi cong cot tang 1 5Ngay  30/12/2020  03/01/2021 32.000.000
6 Thi cong dim tang 1 6 Ngay  04/01/2021  10/01/2021 21.000.000
Thi cong san tang 2 6 Ngay  10/01/2021  16/01/2021 25.000.000
Téng chi phi tang 1 78.000.000
Ting 2 17 Ngay
Thi cong cot tang 2 5Ngay  17/01/2021  22/01/2021 24.000.000
Thi cong dam tang 2 6 Ngay  23/01/2021  29/01/2021
7 Thi cong san tang 3 6 Ngay  28/01/2021  03/02/2021 29.000.000
Tong chi phi tang 2 53.000.000
Tang 3 12 Ngay
Thi cong cot tang 3 4 Ngay  04/02/2021  08/02/2021
6 Thi cong dam tang 3 4 Ngay  07/02/2021  11/02/2021 28.000.000
Thi cong tran tang 3 4 Ngay  10/02/2021  13/02/2021
Téng chi phi ting 3 28.000.000
Téng chi phi phan than 159.000.000
Téng chi phi theo thuc t& 281.000.000
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Thong qua Hinh 12 thiy dudc cic chi sb & giai doan 1 du 4n dang c6 van dé, chi phi bi gia ting va
tién d6 dang cham tré hon so véi ké hoach. O giai doan 2, nghién ciu tiép tuc theo ddi ddng thdi dua
ra c4c du bdo chi ra tinh trang thuc té ctia du 4n, gitip cho ngudi quan 1y diéu chinh sb lugng va ting
ning suat 1am viéc ctia nhan cong, quan ly thu chi mot cach hop ly hon dé dua du 4n vé trang thdi 6n

dinh hon.
Planned Value & Actual Cost & Earned Value
Mgay| 1/12/2020 8/12/2020| 15/12/2020| 22/12/2020| 29/12/2020
Cumulative Planned Value (Pv}| 21751366] 60316256] 82067622 95412226 125002555
Cumulative Actual Cost (AC){  21000000]  Sopooooo|  eeooooo0|  o4noooDO| 122000000
Cumulative Earned Value (EV)| 1957622941 55272199] 70004371] s8886816] 122121417
Project Performance Metrics
CostVariance, -1.423771 5272188 2004371 -5.113.184 121417
Schedule Variance, -2.175.137  -5.044.057 -12.063.251 -5.525410  -2.881138
Cost Performance Index 0,93 1,11 1,03 0,95 1,00
Schedule Performance Index 0,90 0,92 0,85 0,93 098
Estimated Cost at Completion (EAC) 330.317.683 278.551.073 299.106.141 325635750 307.616.460
Estimated Time at completion (EACE) o4 93 100 91 B7
Cost-Schedule Index’ 0,84 1,01 0,88 0,88 0,98
To Complete Performance Index (TCPI) 1,00 0,98 A 1,02 1,00
5/1/2021 12/1/2021 19/1/2021 26/1/2021 2/2/2021 o/2/2021| 16/2/2021| 23/2/2021
1,61E+08] 187823141| 201913150| 2331882266 2571311625] 2679097405 2 9E+08[ 3,08E+08
154000000 175000000 200000000 224000000 253000000 2g1000000[ #N/A #N/A
169925210] 189538331 211605179 239889972 262951595 307922607 #N/A #N/A
15929210  14.538.331 11.605.179 15.889.972 5.951.585 260226077  anjal EN/A
2.755.139 1.715.150 5.692.029 £.701.745 5.820.433 app128677  #nal EN/A
1,10 1,08 1,06 1,07 1,04 1107 anjam sN/A
1,05 1,01 1,05 1,03 1,02 1157 an/a” sN/A
279.057.858 284303739 291035038 287526248 295269051  281.000000°  an/a” #nfA
81 84 81 83 83 74 #N/A #N/A
1,16 1,00 1,11 1,10 1,06 1,267 an/a” #Nfa
0,91 0,91 0,91 0,85 0,87 pas”  anjaT anga

Hinh 12. Hinh chup lai bang theo di cac chi sb du dn

Ngoai ra, nghién ctiu con gitp cho cdc bén tham gia du 4n c6 thé xem dudgc tinh trang thuc té tir
xa thong qua trang web http://onsk18.com/ moi thong tin dudc dong bo chinh xic va kém theo 12 mo
hinh 3D truc quan (Hinh 13 va 14). Trén trang web ta con c6 thé xem dudc ci do thi tién do - chi phi

cua du an va cac chi so lién quan.

Thong tin dit liéu ctia md hinh sau khi gdn thanh cong sé dudgc tai 1én trang web dong bd dé cap
nhat thong tin truc tuyén (Hinh 15). Moi ngudi khi c6 tai khodn ngudi dung sé dudc xem va chinh stia
tién do6 khoi luong du 4n cong trinh tlly vio phan quyén dudc cung cip. Két qua mo hinh sé thay ddi

mau sic va c6 thém thong tin ghi chi tif ngudi dung.
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Hinh 14. M6 hinh 3D ctia du 4n mé truc tiép trén phan mém Revit

Tir Bang 4 riit ra nhan xét vé kha niing do ludng, du bao chi phi va tién do ctia nghién ciu:

Do ludng chi phi: Nghién ciiu sit dung phuong phap gid tri dat dudc cho két qua do ludng chi phi
sat v6i chi phi thuc té.

Do ludng tién do: Nghién ctiu sit dung trang web va phan tich EVM cho két qua do ludng tién do
tuong ddi sat véi tién do thuc té.

Du béo chi phi va thoi gian hoan thanh: Két qua du bdo chi phi va thdi gian hoan thanh so véi
thuc té ctia ngay 02/02/2021 sai sd thip hon so v6i ngay 29/12/2020. Béi vi giai doan 2 dudc ngudi
quan ly 4p dung nhiing hanh dong can thiép kip thdi gitip du 4n 6n dinh hon, bat ngudn tl nhitng chi
s6 thuc trang cong trudng ma dé xuét dua ra.
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Project Performance Metrics
Cost Variance 26.922.607
Schedule Variance 40.012.867
Cost Performance Index 110
Schedule Performance Index 115
Estimated Cost at Completion 281.000.000
Estimated Time at completion 74
Cost-Schedule Index 126
To Complete Performance Index 045
‘ Conclution
The project is complete!!!
- Schedule Conclution: AHEAD OF Schedule => Estimate Time at completion (unit of time): 74/84
- Cost Conclution: Cost UNDERRUN => Estimate Cost at completion (unit of money): 281000000 => UNDER: 26822606,9562835
13/02/2021
Hinh 15. Thong tin cla du 4n sau hién thi trén trang web
Bang 4. Téng hop so sanh két qua do ludng, du bao chi phi va tién do ctia nghién ciiu
(st dung phan tich EVM) va thuc t&
Thai gian EVM Thuc té
Chi phi du bao hoan thanh 307.616.460 d 281.000.000 d
29/12/2020 Sai s6 chi phi (%) 0,095
(Cudi giai doan 1) Thoi gian du bao hoan thanh 87 ngay 74 ngay
Sai s6 thdi gian (%) 0,176
Chi phi du bdo hoan thanh 296.269.051 d 281.000.000 d
02/02/2021 Sai s6 chi phi (%) 0,054
(Cudi giai doan 2) Thai gian du bao hoan thanh 83 ngay 74 ngay
Sai s6 thdi gian (%) 0,122
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6. Két luan

Hé théng nghién cifu dé xuét dua ra phuong phdp giam sét tién do va khoi luong thuc té tir cong
truong dua trén 2 khia canh chi phi, thdi gian thi cong ctia cong tic va két hop véi phuong phap gid
tri dat dugc dé dua ra cic chi sb va cic du dodn ctia du 4n, dong thdi cho thiy dugc do thi quan hé
gitta tién do va chi phi giip ngudi quan ly c6 thé du bdo trudc tinh trang ctia du 4n va dua ra quyét
dinh diing dan. Ngoai ra nghién ciiu con tao ra mot cdng lién két, chia sé thong tin du 4n giita cac bén
tham gia. Cac cudc hop c6 thé st dung sdn phadm dé trinh bay dudc thuc trang mot cach truc quan
nhét thong qua md hinh 3 chiéu c¢6 thém thong tin tién do va khdi lugng dudc cip nhat tii cong trudng.
Song song v6i qud trinh hoan thién san phdm, nghién cifu sé tiép tuc nghién ctiu thém cic cong cu
ctia nén ting Autodesk Forge, gitip ngudi diing c6 trai nghiém t6t hon, du 4n dudc bao mat va da dung
hon. Huéng nghién ciiu tiép c6 thé tich hgp thém viéc tinh todn thiét ké van khudn cho cic ciu kién
bé tong, thém cac biéu do6 thé hién nhan cong, cong tac nhap xuét vat tu va quan ly.

Han ché ctia bai b4o 1a: mot phan van phai cip nhat dit liéu diu vao mot cach thii cong cling véi
mo hinh chuin thi méi hoat dong mot cach hiéu qua it sai s6t. Nghién ctiu chi dudc phan tich qua mot
du 4n thuc té, s6 luong mau thi 1a qua it, chua di d€ chiing minh hé théng phuong phap 13 hoan toan
dang tin cay.

Tai liéu tham khao

[1] Pewdum, W., Rujirayanyong, T., Sooksatra, V. (2009). Forecasting final budget and duration of highway
construction projects. Engineering, Construction and Architectural Management, 16(6):544-557.

[2] Linh, L. B., Toan, N. Q., Hai, N. H., Cudng, V. K. (2016). St dung phuong phap mo phong Monte Carlo
dé uéc luong thoi gian du phong khi 1ap tién do thi cong xay dung. Tap chi Khoa hoc Cong nghé Xdy
dung (KHCNXD)-DHXD, 10(3):64-67.

[3] Yang, H., Yeung, J. F. Y., Chan, A. P. C., Chiang, Y. H., Chan, D. W. M. (2010). A critical review of
performance measurement in construction. Journal of Facilities Management, 8(4):269-284.

[4] Le-Hoai, L., Lee, Y. D., Lee, J. Y. (2008). Delay and cost overruns in Vietnam large construction projects:
A comparison with other selected countries. KSCE Journal of Civil Engineering, 12(6):367-377.

[5] Pugko, Z., Suman, N., Rebolj, D. (2018). Automated continuous construction progress monitoring using
multiple workplace real time 3D scans. Advanced Engineering Informatics, 38:27-40.

[6] Asgari, Z., Rahimian, F. P. (2017). Advanced Virtual Reality Applications and Intelligent Agents for
Construction Process Optimisation and Defect Prevention. Procedia Engineering, 196:1130-1137.

[7] Burke, R. (2001). Project Management: Planning and Control Technique.

[8] Czarnigowska, A. (2008). Earned value method as a tool for project control. Budownictwo i Architektura,
3(2):015-032.

[9] Long, L. ., Minh, N. D. (2015). Hé théng do ludng va du béo chi phi tién d6 du an xay dung trong giai
doan thi cong (bing phuong phap EVM, EDM két hgp véi ham toan hoc S-curve). Tap chi Xdy dung, (7):
60-64.

[10] Kim, Y.-W., Ballard, G. (2000). Is the Earned-Value Method an Enemy of Workflow.

[11] Autodesk Inc. A cloud-based developer platform from Autodesk.

[12] Liu, D., Xia, X., Chen, J., Li, S. (2021). Integrating Building Information Model and Augmented Reality
for Drone-Based Building Inspection. Journal of Computing in Civil Engineering, 35(2):04020073.

[13] Brazhenenko, M., Petrivskyi, V., Bychkov, O., Sinitcyn, 1., Shevchenko, V. (2021). Enabling Big Data
Query with Modern CAD Systems Redundant Data Stores. 2021 IEEE 16th International Conference on
the Experience of Designing and Application of CAD Systems (CADSM), IEEE, 5-9.

138


https://doi.org/10.1108/09699980911002566
https://doi.org/10.1108/09699980911002566
https://stce.nuce.edu.vn/index.php/vn/article/view/564
https://stce.nuce.edu.vn/index.php/vn/article/view/564
https://doi.org/10.1108/14725961011078981
https://doi.org/10.1108/14725961011078981
https://doi.org/10.1007/s12205-008-0367-7
https://doi.org/10.1007/s12205-008-0367-7
https://doi.org/10.1016/j.aei.2018.06.001
https://doi.org/10.1016/j.aei.2018.06.001
https://doi.org/10.1016/j.proeng.2017.08.070
https://doi.org/10.1016/j.proeng.2017.08.070
https://doi.org/10.35784/bud-arch.2320
https://forge.autodesk.com/
https://doi.org/10.1061/(asce)cp.1943-5487.0000958
https://doi.org/10.1061/(asce)cp.1943-5487.0000958
https://doi.org/10.1109/CADSM52681.2021.9385265
https://doi.org/10.1109/CADSM52681.2021.9385265

	1 Giới thiệu
	2 Phương pháp giá trị đạt được
	2.1 Mục đích phương pháp giá trị đạt được
	2.2 Các khái niệm liên quan

	3 Nền tảng Autodesk Forge và chương trình ONSK18
	3.1 Nền tảng Autodesk Forge
	3.2 Chương trình ONSK18
	a Tiện ích mở rộng ONSK18
	b Trang web http://onsk18.com/http://onsk18.com/


	4 Sự kết hợp giữa tiện ích ONSK18, cổng http://onsk18.com/http://onsk18.com/ và EVM
	5 Đánh giá chương trình
	6 Kết luận

