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XAY DUNG WEB HO TROQ SINH VIEN THUC HANH

DU TOAN CHI PHI XAY DUNG

CREATING A WEB - BASED APPLICATION SUPPORTING STUDENTS TO
PRACTICE CONSTRUCTION COST ESTIMATING

Nguyén Vin Minh, Dio Duy Hoing
Truong Dai hoc Giao théng vdn tai Thanh pho Ho Chi Minh

Tom tit: D todn chi phi trong nganh xay dung 1a rat quan trong, quyét dinh lén trong viéc thuc
hi¢n thanh cong di an xay dung. Hi¢n nay, viéc giang day vé Vviéc do béc va tinh chi phi phan xay
dung duoc trién khai trén nhiéu dia diém tai Viét Nam. Truong Dai Giao théng vdn tai Thanh pho Ho
Chi Minh (PH GTVT TP.HCM) khdng nam ngodi xu thé dy. Sinh vién thong thirong sir dung cac phan
mém mién phi dé thuc hanh dir todn, tuy nhién cac phan mém si dung ing dung cong nghé kha lac
hdu, c6 nhiing gidi han cho nguoi sir dung. Hién nay, cac cong nghé mai cho phép nguoi dung tdn
dung nguon luc ha tang mang dé xi Iy nhanh, heu ik va khai théc da liéu. Nghién ciu da xay dung
ung dung hé tro tinh chi phi xay ding _trong du toan goi thau xay dung cac cong trinh trén nen tang
Web @é 1am cdng cu hé tro  hoc tap mién phi ciing nhw giam thiéu sw phu thugc vao cdu hinh may tinh
cho sinh vién Nganh Kinh té xay dung thugc Khoa Kinh té vdn tai.

Tur khoéa: Dy todn xay dung, quan Iy chi phi, phuwong phdp giang day, hoc tdp chu dong.

Chi sé phan logi: 1.4

Abstract: Cost estimation plays an important role in construction industry, greatly contributing
to the successful construction projects. At the moment, the teaching about measuring and construction
cost estimating is implemented on many locations in Vietham. Ho Chi Minh City University of
Transport is not out of this trend. Students normally use free software to practice estimation, but these
outdated technology application has a number of limitations for users. New technologies allow users
to leverage network infrastructure resources for fast processing, storage and data mining. This study
has built a Web-based application to support students in Construction cost estimating. This free
learning support tool helps students of the Faculty of Transport Economics to be less dependent on

their computer system.
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1. Vai tro cia phan mém hd tre tinh
dw toén

Du todn xady dung cbng trinh la toan bo
chi phi can thiét d¢é xay dung céng trinh dugc
xac dinh ¢ giai doan thyc hién dy an phu hop
véi thiét ké ky thuat, thiét ké ban v& thi cong
va céc yéu cau cong viéc phai thuc hién cua
cong trinh [4]. Trong cbng viéc, ky su du
toan cling dugce danh gia 1a nguoi dong vai
tro quan trong trong t6 chuc xay dung [1],
[3]. Chu dau tu va nha thau xay dung c6 nhu
cau ndm gia tri xay dung cong trinh trudc khi
bat tay vao thyc hién cong viéc. Pung trén
quan diém nha thau, dau thau thanh céng phu
thudc 16n vao viéc du bao chi phi xay dung.
Néu nha thau du bdo chi phi qué thap, viéc
thang thau trg thanh mot su that bai. Tuy
nhién, néu du bao chi phi qua cao din dén
két qua khong kha quan trong céc cudc dau
thau [1], [3]. Do do, vai tro cia du toan chi

phi trong nganh Xay dung 1a khong thé chéi
bo. Hién nay, viéc giang day vé viéc do boc,
tinh dinh mic va chi phi phan xay dyng duoc
trién khai trén nhiéu thanh phé tai Viét Nam.
Truong PH GTVT TP.HCM khdéng nim
ngoai xu thé nay khi mang xay dung va giao
thdng 1a hai mang trong diém cia dinh hudng
phét trién Truong.

Nganh Kinh té xay dung dugc thanh lap
truc thuoc Khoa Kinh té van tai - Truong BPH
GTVT TP.HCM. Sy phat trién caa nganh
Xay dung d3 mang lai nhiéu co hoi nghé
nghiép va nhu cau viéc lam cho sinh vién cua
nganh. Hién nay, chuong trinh dao tao nganh
Kinh té xay dung dang tryc tiép giang day
mot sé mén hoc nhu Pinh mic ky thuat va
dinh gi& san pham xay dung; To chuc diéu
hanh san xuét; DAu thau trong hoat dong xay
dung va Ung dung Tin hoc trong Quan ly
xay dung. Nhitng mén hoc nay yéu cau sinh
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vién nim chic va st dung thanh thao Dy
toan xay dung cong trinh. Bé thuc hién cong
Viéc trén, sinh vién théng thuong st dung
Excel dé chay du toan hoic s dung ban
dung thtr caa cac phan mém du toan co sin
trén thi truong nhu G8, Bic Nam, F1,...

Két qua khao sét 45 sinh vién di va dang
hoc nganh Kinh té xay dung tai Truong DH
GTVT TP.HCM chi ra ring sinh vién c6 nhu
cau rat Ion trong viéc duogc tiép can va sur
dung mot chuong trinh ho tro tinh dy toan.
Phan 16n sinh vién (76%) tiép can Vi
chuong trinh hd trg tinh dy toan tir hoc ky
hai nam hoc thu ba. Sinh vién c6 nhu cau st
dung céc phan mém hd trg tinh du toan trong
nhiéu mén hoc tai Truong. Cac mén dé 1a
Dinh muc k§ thuat va dinh gia san pham xay
dung; To chirc diéu hanh san xuat; Binh gia
va Quan ly chi phi du &n xay dung; Lap ké
hoach va kiém soét tich hop dy an xay dung;
D4u thau trong hoat dong xay dung; Lap va
tham dinh Dy an dau tu; Tin hoc trong quan
ly x&y dung; Thyc tap nadm ba, nam tu va
Luan van t6t nghiép. Do d6, mot s6 phan
mém cho dung thir toan bo tinh ning nhu F1,
G8 duogc sinh vién danh gia cao va sir dung
thuong xuyén. Tuy nhién, sau thoi gian dung
thir, sinh vién phai dang ky va xin phép kich
hoat tai khoan khac. Viéc nay tao thanh tinh
khéng lién tuc trong viéc s dung phan mém
tinh. Do d6, mot s6 sinh vién chuyén qua
dung luan phién mot s6 chuong trinh hd tro
bai cac hang khac nhau trong mot s6 khoang
thoi gian.

Vén dé phét sinh rang cac cong trinh thi
cdng xay dung — Phan xay dung, bao gom rét
nhiéu hang muc cdng viéc. Bé thuc hién chay
dur toan bang excel s& tiéu tén rat nhiéu thoi
gian nhap liéu cua sinh vién. Ngoai ra, ban
ding thtr cac phan mém dy todn cé sin théng
thuong gigi han sé lugng cong viéc cua mot
cong trinh xay dung hoac gidi han thoi gian
st dung chuong trinh. Nguoi dung duoc yéu
cau chi tra nhitng khoan tién dé st dung
chuong trinh dy toan. Trong khi d6, sinh vién
thong thuong khong du kha nang chi tra hoac
ngai chi tra mac phi nay. Ngoai ra, viéc st
dung nhiéu chuong trinh du toan va viéc gidi
han thoi gian st dung cho mdi tai khoan
dung thtr lam cho sinh vién gap khé khan

trong viéc xau chudi cac mon hoc ciing nhu
so sanh, kiém tra va nhin nhan tién trinh hoc
du todn cua ban than trong qua trinh hoc tap
bdn nam tai Truong. Két qua 13, sinh vién s&
gap kho khin trong viéc ddy nhanh tién do
thuc hién cong viéc, thiu hiéu noi dung mén
hoc, 1am bai tap, thiét ké mén hoc. Thém vao
do, hién nay cac phan mém du todn c6 sin
chay thuong bit budc nguoi dung tai vé& va
cai dat trén may tinh ca nhan. Do do, viéc
khoi chay chuong trinh va toc do xir ly két
qua phu thudc vao cau hinh may tinh. Véi su
san c6 ha tang Internet tai Thanh phé H6 Chi
Minh va co s& cdng nghé théng tin cua
Truong, mot tng dung du toan chay trén nén
Web s& khong bi chi phdi boi cau hinh may
tinh. Vi vay, viéc viét ung dung hd trg tinh
chi phi xay dung trong du todn goi thau xay
dung cac cdng trinh trén nén tang Web 1a can
thiét dé 1am cong cu hd tro hoc tap mién phi
cling nhu giam thiéu sy phu thudc vao ciu
hinh may tinh cho sinh vién nganh Kinh té
xay dung thudc khoa Kinh té van tai. Nghién
ciru nay trinh bay chuong trinh hd tro tinh
chi phi xay dyng trong dy toan goi thau xay
dung cac cong trinh tai Thanh phd H6 Chi
Minh (TPHCM) chay trén Web bang ngon
ngit C# thdng qua nén tang ASP.Net core, st
dung luu trix dix ligu MySQL.

2. Phwong phap tinh dw toén chi phi
xay dung

R4t nhiéu nghién ciru duoc thuc hién dé
Xuat phuong phép va cach day, hoc du toan
duoc dua ra nhu:

- Gido trinh Bo béc khéi lwong cua
PGS.TS Tran Quang Phd chi bién;

- Gido trinh Dy toan thuc hanh co ban va
chuyén siu cua K§ su Mai Ba Nhan;

- Gido trinh Po boc khéi lugng va 1ap du
toan cua Trung tdm kiém dinh va tu van xay
dung;

- Gido trinh Huéng dan lam bai tap 16n
Du todn Co6ng trinh giao théng cia Cong ty
Cb6 phan Gia Xay dung.

Trong thuyc tién, c6 hai cach lap dy toan
chi phi xay dung pho bién dbi véi cac cong
trinh ngudn vén Nha nuée d6 1a (1) can cbr
don gia xay dung cbng trinh do dia phuong
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cdng bd; hodc (2) can ca vao dinh mac do
B6 Xay dung cdng bé.

2.1. Lap dw toan dwa theo bo don gia
xay dung cong trinh do dia phuong cong
bd

V&i phuong phap nay, nguoi 1ap du todn
c6 thé lya chon mot trong hai phwong phap
sau day:

- Phuwong phdp lgp duw toan bu chénh
léch gia vat liéu: Phuong phap 1ap du toan sir
dung bo don gia x&y dung co ban (XDCB)
do dia phuong ban hanh dé xac dinh chi phi
vat liéu (Al), chi phi nhan céng (B1) va chi
phi may thi céng (C1), phan tich vat tu va
t6ng hop vt tu theo théng bao gia thang trir
di gia vat tu theo don gia gdc (thuong 12 thoi
diém ban hanh bo don gia XDCB cua dia
phuong) d& xac dinh chénh léch vat lidu
(A2), ngoai ra con tinh bu cudc van chuyén
theo tong khéi lugng dé xac dinh chi phi bu
cudc van chuyén (A3). Pay la phu’O’Ilg phap
lap dy toan xay dung cong trinh ma cac tinh
phia Bic, mién Trung va mot sé tinh Tay
Nguyén thuong hay ap dung.

- Phwong phdp tong hop Vit tw va dp gid
vat ligu: Trén co s& st dung bo don gia
XDCB do dia phuong ban hanh, xac dinh
thanh tién chi phi nhan cong (B1), thanh tién
may thi cong (C1). Phan tich dinh mac hao
phi, xac dinh tong khéi luong vat tu, ap gia
vat tu (gia thong bdo thang hoac gid thi
truong) dé xac dinh thanh tién chi phi vat
liéu (Att). Pay la phuong phap 1ap du toan
duoc nhiéu don vi tu van tai TP.HCM va céc
tinh mién Nam sir dung.

2.2. Lap don gia xay dwng cong trinh
can cir vao dinh mic do B§ Xay dung cong
bd dinh mic

Véi phuong an nay, da sd chon lap du
toan theo phuong phap 1ap don gia xay dung
cong trinh (don gia tong hop day du hoic
khong ddy du). Ngoai ra, con cb phuong
phap xé&c dinh khdi lwong hao phi. Tuy nhién,
phuong phap nay it dugc ap dung do khi tinh
toan da bo chi phi % vat liéu khéac va chi phi
% may khéc.

Diéu 8, Thong tu s6 06/2016/TT-BXD
quy dinh rd c6 hai phuong phap xac dinh chi
phi xay dyng nhu sau: (1) Tinh theo khdi

luong va gid xay dung cong trinh va (2) tinh
theo khéi luong hao phi vat liéu, nhan cong,
may va thiét bi thi cdng va bang gia twong
tng. Trong phuong phap tinh theo khdi
lwong va gia xay dung céng trinh, c6 hai
phuong an tinh toan chi phi xay dung la xac
dinh theo khéi luong va don gia xay dung chi
tiét cua cong trinh hodc xac dinh theo khéi
lwong va gia xay dung téng hop.

Nghién ctru nay duoc thuc hién dé tinh
toan chi phi xay dung theo ca hai phuong
phap trén. Trong d6, phuong phap tinh theo
khéi lugng va gia xay dung cong trinh thi chi
xét dén phuong 4n xac dinh theo khéi lugng
va don gia xay dung chi tiét caia cong trinh.

3. Ngbn ngir lap trinh, nén tang phat
trién va hé quan tri co sé dit liéu

3.1. Ngbn ngir lap trinh

Nganh Cong nghé thong tin da san sinh
ra rat nhiéu ngdn ngit 1ap trinh: C++, Java,
Visual Basic, PHP, Python, Ruby, C#,
Javascript... Trong nganh Tin hoc, cir vao
khoang mot thap nién thi c6 mot cudc cach
mang trong cach tiép can vé lap trinh. Vao
thap nién 1960 la sy xuat hién ngdn ngir
Cobol va Fortran (cling nhu ngon ngtr RPG
cua IBM) thay thé cho ngdn ngit hop ngi,
gitra thap nién 70 1a su xuét hién may vi tinh
v6i ngdn ngir Basic, vao dau thap nién 80
nhitng cdng nghé méi 1a Unix co thé chay
trén may dé ban véi ngén ngir cuc manh méi
la C, phét trién boi ATT. Qua dau thap nién
90 Ia sy xuat hién cua Windows va C++
(duoc goi la C vai 1op), di theo sau la khai
niém vé lap trinh thién d6i tugng. Mdi budc
tién trién nhu thé tugng trung cho mot dot
song thay d6i cach lap trinh cua lap trinh
vién: Tur 1ap trinh vo t6 chac qua lap trinh
theo cau tric (Structure Programming Hoic
Procedure Programming), bay gio qua lap
trinh thién ddi twong. Lap trinh thién ddi
tugng trén C++ van con kho tiép can dbi véi
nhitng ai di quen cai nép nghi theo kiéu lap
trinh thién cau tric. Ngoai ra, lap trinh thién
dbi twong vao cudi thap nién 90 van con
nhiéu bét cap, khéng tu nhién.

Vao dau nhimg nam 2000, v&i Sy Xuit
hién caa .NET cung cac ngbn ngit CH#,
VB.NET, J#, cach suy nghi vé viéc viét
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chuong trinh cua lap trinh vién da thay doi
theo chiéu huéng tich cuc. .NET da gitp cho
lap trinh vién trién khai phan mém d& dang
hon trén Internet cling nhu trén Windows,
mang tinh chuyén nghiép va that su thién dbi
tuong. N6 duoc thiét ké gitp 1ap trinh vién
trién khai dé dang nhitng ung dung thién doi
tuong chay trén Internet trong mot moi
truong phét tan (distributed). Tinh dén hién
nay, C# la mot trong mudi ngbn ngir 1ap trinh
phd bién nhat, dugc xay dung tir nhiing bai
hoc kinh nghiém rdt ra tir C (ning suét cao),
C++ (cau trdc thién dbi tuwong), Java (an
toan) va Visual Basic (trién khai nhanh, goi
2 RAD - Rapid Application Development).
bay la mot ngon ngir Iy twong cho phép 1ap
trinh vién trién khai nhiing tng dung Web
phat tan dugc két cau theo kiéu rap nol cac
cau kién (component) theo nhiéu tang nac (n
- tier). Mit khac, C# con duoc dung dé phat
trién tng dung chay trén Android, iOS, sau
nay khi can c6 thé phat trién duoc tng dung
nay ma khong can phai tim hiéu thém vé Java
hay C dé viét ung dung chay trén hai hé diéu
hanh nay. Do d6, nhom nghién ctru da chon
C# lam ngdn ngit chinh dé xay dung hau ct
(backend) cho phan mém.

3.2. Nén tang phat trién wng dung

Ngay tir dau, dinh huéng xay dung phan
mém cua nhém 1a sir dung céng nghé Web,
loi thé 12 phan mém khéng can phai cai dit,
cau hinh phic tap trén may ngudi ding. Moi
viéc cai dat, cau hinh, cap nhat s& duogc xir ly
trén Server, ngudi ding chi can c6 mot may
tinh cai san trinh duyét Web nao d6 1a c¢6 thé
sit dung duoc phan mém. Hién tai, ddi véi
ngdn ngit C# thi co6 hai huéng dé st dung
cong nghé Web, d6 la ASP.NET va
ASP.NET Core.

ASP.NET Core va ASP.NET Ia hai nén
tang dé phét trién tng dung Web, lap trinh
vién c6 thé dé dang tao ra nhiing tng dung
Web ning dong, van hanh theo tinh hudng,
kha di vé quy mé, cd thé chay trén nhiéu loai
trinh duyét khac nhau (Chrome, Firefox,
Microsoft Explorer...) ma khoi yéu cau thém
bat cur 1ap trinh ndo tir lap trinh vién. Noi don
gian, ASP.NET Core va ASP.NET nhu la
ham =SUM() trong excel, duoc héang
Microsoft viét sin, nguoi dung chi can gé ra,

t6 den vung can tinh tong la ra két qua, néu
khéng biét sir dung ham nay thi nguoi ding
cling co6 thé g6 =A1+A2+B1+B2..., hoic lap
trinh mot ham tén la MYSUM() bang ngon
ngr VBA dé tinh tong, van ra duoc két qua,
nhung rat mat thoi gian, dan dén ning suét
lam viéc khong cao. Sau qua trinh lya chon,
quyét dinh lya chon s dung cong nghé
ASP.NET Core dé xay dung phan mém chay
trén Web.

3.3. Hé quan trij co sé dir ligu

Hé quan tri co so dir liéu (tiéng Anh:
Database management system (DBMS) tron
ven bao gom phan cting, phan mém, dir liéu,
va nguoi st dung. Tuy nhién, trong pham vi
dé tai nghién cau nay, mot DBMS la mot goi
phan mém, theo day nhém nghién cau co thé
dung dé quan ly mot hoic nhiéu co so dix
liéu, thuc hién nhitng thao tac trén dur liéu
trong long mot co so dit liéu, cling nhu thyuc
hién nhitng tac vu xuat khau va nhap khau tur
nhitng dang thac dr liéu khac nhau. Mot
DBMS khong nhat thiét 1a mot hé thong
Database Server nhu Microsoft SQL Server,
Oracle, MySQL; n6 c6 thé 1a mot co s dir
licu & ban (Desktop Database) nhu
Microsoft Access hoac Lotus Approach
chang han. Mot co so dir liéu dé ban khong
can dén mot Server, day chang qua la mot tap
tin (hoac mot tap hop cac tap tin cé lién hé
v6i nhau) ma ngudi str dung cd thé truy cap
su dung ding tr ngay trong long tng dung
cia ho hoic st dung phan mém tién cu
(Front - End Software) di kém theo. Nhom
lva chon DBMS la MySQL béi vi day 1a mot
DBMS mi nguén mo, khéng mat phi ban
quyén.

3.4.Vong doi trién khai hé théng
(SDLF)

Du 4n trién khai hé théng (Systems
development project — SDP) duoc str dung dé
md ta cdng viéc duoc tién hanh c6 ké hoach
cho phép ra doi mot hé théng thdng tin méi
(HTTT). Vong doi cia mot du &n c6 thé rat
ngan trong vong mét thang hoac hang ngan
gio. Mot du an thanh céng chi khi né c6 mot
ké hoach chi tiét dé theo dudi.

Vong doi trién khai hé théng (System
Development Life Cycle — SDLC) bao gém
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toan bo céc tién trinh xay dung, thuc thi, sir
dung va cap nhat mot hé thong thong tin
(HTTT). Trién khai mot SDLC c6 thé duogc
chia ra lam nam giai doan (phase) la hoach
dinh, phan tich, thiét ké, thi cong va hd tro.
C6 nhiéu cach tiép can dé trién khai mot
HTTT va cac cach trén déu dugc dua trén cac
SDLC khac nhau. Duong Quang Thién
(2017) da khai quat hai kiéu tiép can SDLC
la kiéu dy doan (Predictive) va kiéu thich
nghi (Adaptive). Trong do6, kiéu tiép can du
doan la gia dinh dy an dugc hoach dinh tu
trugc va JTT mai c6 thé duoc trién khai dua
theo ké hoach duoc dinh sén tur trude. Diém
yéu cua Predictive SDLC 1a n6 chi hitu ich
véi viéc xay dung mot HTTT da duoc tim
hiéu rd rang va can ké. Trong khi do, kiéu
tiép can thich nghi pht hop véi mét nhu cau
HTTT khong rd rang tir dau. Nhém nghién
clru x4c dinh s& tién hanh theo kiéu tiép can
du doan do pham vi dyu an dugc hoach dinh
cu thé va rd rang ngay tir buéc mot — tim
hiéu nhu cau thi truong.

Trong kiéu tiép can du doan, nhom
quyét dinh chon kiéu tiép can mang nhiéu
tinh du doan nhiéu nhat 14 kiéu tiép can thac
d6 bi thay @i (waterfall approach). Kiéu tiép
can nay gia dinh cac giai doan khac nhau cua
du &n c6 thé hoan toan dugc thuc hién theo
mot trinh ty. Cac giai doan trong qué trinh
thuc hién du an c6 thé chong lan, anh huong
ldn nhau, diéu khong thé thuc hién trong mo
hinh thac d6 thuan tdy. Qua trinh phan tich
duoc thuc hién tir truée va co thé thém céc
chi tiét.

4. Két qua thuc hién

San pham phan mém duoc sir dung dé
tinh gié tri chi phi xay duyng cho mot cong
trinh thi cdng nha phé tai TP.HCM.

Cong trinh ndy gdom ba cong tac, do 1a:

- Bé tong san xuat bang may tron - d6
bang tha cong, bé tong 16t moéng, da 4x6,
chiéu rong < 250 cm, mac 100: 5 m;

- Cong tac san xuit lap dung cbt thép
bé tong tai chd, cot thép mong, duong kinh
<=10 mm: 1.12 tén;

- Lat gach san, nén dudng, via hé bang
gach xi ming 40x40: 10 m?;

Chi phi ty I¢ cho trudce la:

- Chi phi chung: 6.5% x Chi phi tryc
tiép;

- Thu nhap chiu thué tinh trudc: 5.5% X
(Chi phi tryc tiép + Chi phi chung);

- Thué gia tri gia tang: 10% x (Chi phi
tryc tiép + Chi phi chung + Thu nhép chiu
thué tinh truéc)

Pon gia xay dung: Ap dung don gia xay
dung dugc ban hanh kém theo Quyét dinh s6
2891/QD-UBND ngay 11/07/2018 cua Uy
ban Nhan dan TP.HCM.

Gia cac vat liéu co ban ap dung dugc mo
ta nhu trong bang 1. Mirc gia duoc ldy theo
tinh hinh thuc € tai TP.HCM tai thoi diém
1ap du toén.

Giao dién chung cua phin mém dugc
Mo ta trong hinh 1. Giao dién dugc phan bo
hop 1y, dwa dén trai nghiém thoai mai nhét
cho nguodi dung. Hinh 2 mé ta khu vyc nhap
liéu du toan, bao gém nhdp ma cong tac, tén
cong tac, don vi tinh, khdi luong, Pon gia
may, don gia nhan cong, don gia may thi
cong, don gia tong va thanh tién. Hinh 3 mo
ta tong hop két qua du toan ma phan mém
két xuat. Nhom tac gia thuc hién kiém tra du
toan trén phin mém Excel va G8 phién ban
Enterpize do Cong ty C6 phan Cong nghé
Hoang Ha cung cp nhan duoc két qua tuong
dong voi két qua do phin mém nhom viét
nhu hinh 3.

Bing 1. Gi& cac vdt liéu.

PVT: Pong

Tén vt ligu PVT Gia Tén vt lig¢u PVT Gia
Céat min ML=1,5-2,0 m3 150.000 | Nuéc lit 10
Cét vang m? 220.000 Nhén cdng 3,0/7, nhom 1 cong 195.231
Day thép kg 17.500 Nhan cbng 3,5/7, nhém 1 cong 212.856
ba 4x6 m? 260.000 Nhén cong 4,0/7, nhém 1 cong 230.481
Gach xi mang 40x40 m? 115.000 Pam ban 1Kw ca 222.547
Thép tron D<=10mm kg 14.520 May cat ubn cat thép 5KW ca 228.044
Xi mang kg 1.504 May tron bé tong 2501 ca 288.447
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Danh sach Bog1

Xin chéo
test

B Otkarlly dlarito STT B’\gﬂQ Ma cong trinh Tén cng trinh Chil dau tw Phién ban Trang thai
! Thang tin chung 1 3 DE! m Nguyén Thanh Nhén 1 Bang nhap u
! Quan ly xdy dung 0 v |ban ghiftrang. Tor
Piu  Truéc Tigp  Cudi
Hinh 1. Giao di¢n phan mem.
Tiéu B.gia b.gia D.gia Thanh Chi
dé Ma cdng tac Tén cong tac M6 ta vT Khdi Iwong B.gia VT NC MTC tong tién thich
_ - Céng trinh Demo Tiéu 0 0 0 0 0 24,080,717
Bé téng da dam san xuét bng
1 AF.11111 mdy trén, dé bang thu céng, bé 5 664,134 277,228 47,209 988571 4,942,854
tdéng l6t méng rong £250 cm da
Ax6, vira bé tong mac 100
$an xuét, ldp dyng cét thép méng,
3 AF.61110 A . . 1 14,967,450 2,409,530 91.218 17,468,198 17,468,198
dwérng kinh =10 mm
AK.55120 Lat san, nén dwdng, via he bang 10 132,304 34,572 0 166966 1,669,665
gach xi mang 40x40
Hinh 2. Nhdp du toan.
Céng trinh™ DEMO | Céng trinh Demo
Chi déu tw* Nguyén Thanh Nhan Chi phi xay dwng trc tiép 24,080,717
S tham chidu® 3 Chi phi chung 65 o, 1,565,247
Ngay tao 05/04/2019 Loi nhuan 55 o 1,410,528
Phién ban™ 1 VAT 10 o 2,705,649
La phu luc cia: Gia d théu 29,762,141
Ghi chd By la cdng frinh thir nghigém

Hinh 3. Két qua du toan.

5. Két luan

Vé6i sy sin c6 ha tang Internet tai
TP.HCM va co s¢ cong nghé thdong tin cua
Truong PH GTVT TP.HCM, mét ung dung
du toan chay trén nén Web s& mang lai rat
nhiéu loi ich cho sinh vién nhu (1) khéng bi
chi phéi bsi cau hinh méy tinh, (2) kha ning
luu trir thong tin khoa hoc va lau dai, (3) tang
két qua hoc bang cach ddi chiéu céc két qua
du toan. Phan mém duoc viét hy vong s& gop
phan tiang htng tha va dam mé cho sinh vién
bang viéc &p dung cdng nghé méi. Két qua
du toan dugc kiém chtng 1a ding véi céc
phuong phap dang dugc &p dung trong giang
day va thuc hanh.

Nghién cau ndy c6 thé phat trién thém
cac ing dung nhanh dé ho tro mao céac 16p hoc
a0. Céac 16p hoc nay gitp cho giang vién quan
Iy 16p hoc du toan, phan chia va kiém soat
ket qua hoc tap cua sinh viénQ

Lol cam on

Nhém xin cam on Cong ty Trach nhiém
hitu han Xay dung Kién trac Tri da ho tro va
dong y su dung thu nghiém phan mém du
toan nay cho mot so6 cdng trinh thuc te.
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