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Abstract: Stochastic simulation analysis of project schedule is reflecting more
closely to reality and helping managers make more accurate decisions in
planning as well as executing the project. This article introduces learning and
using ProbSched - a probabilistic schedule analysis system through graph and
a complementary program of the Stroboscope simulation system - to establish
and analyze schedule and costs of a project in which the duration and/or cost
of the activity is uncertain and must be determined probabilistically. A
numerical example is carried out to clarify the effectiveness of the system in
predicting construction schedule. The results show that not only the ProbSched
system is a powerful, flexible and reliable tool to model the uncertainty in time
and cost of activities during the process of establishing and analyzing project
construction schedule, but also its usage is quite simple, user-friendly and
highly practical.
Keywords: Construction
stochastic; ProbSched.

schedule; project management; simulation;

JSTT 2024, 4 (2), 11-19

https://jstt.vn/index.php/vn


https://doi.org/10.58845/jstt.utt.2024.vn.4.2.11-19
https://doi.org/10.58845/jstt.utt.2024.vn.4.2.11-19
mailto:nhanbnd@utt.edu.vn

oLl

Tap chi dién tk

Khoa hoc va Céng nghé Giao thong

Trwdng Pai hoc Cong nghé GTVT

Théng tin bai viét
Dang bai viét:
Bai bao nghién ctru

DOI:
https://doi.org/10.58845/jstt.utt.2

Lap va phan tich tién dd xay dwng c6 ké dén
cac yéu toé bat dinh cia cac cong tac bang
chwong trinh ProbSched
Vi Trong Quang', Bui Nguyén Diing Nhan?'

"Trwdng Dai hoc Ky thuat Lé Quy Bon, Ha N6i 100000, Viét Nam
2Trwong Dai hoc Cong nghé Giao thong van tai, Ha Noi 100000, Viét Nam

024.vn.4.2.11-19

"Tac gia lién hé:
Pia chi E-mail:
nhanbnd@utt.edu.vn

Ngay ndp bai: 24/3/2024
Ngay chap nhan: 4/5/2024
Ngay dang bai: 15/5/2024

Toém tat: Phan tich moé phdng ngau nhién tién do duw an 1a phan anh sat thuc
t& hon va giup cho nguwdi quén ly ra quyét dinh chinh xac hon trong lap ké
hoach ciing nhw thwc thi dw an. Bai bao nay gidi thiéu vé viéc tim hiéu va st
dung ProbSched - mét hé théng phan tich tién d6 xac suat bang dé hoa va la
mét chwong trinh bd sung cla hé théng moé phéng Stroboscope - dé lap va
phan tich tién dd va chi phi ciia dy 4n ma trong d6 thoi lwgng va/hodc chi phi
cla hoat déng la khéng chac chan va phai dwoc xac dinh theo xac suét. Mot
vi du s6 dwoc thye hién dé lam rd hiéu qué cla hé théng trong viéc dw bao
tién do xay dwng. Két qua cho thay hé théng ProbSched 1a mét cong cu manh
mé, linh hoat va tin cay d& mé hinh hoéa sw khéng chac chén vé thoi gian va
chi phi cta cac cong tac trong qua trinh 1ap va phan tich tién do xay dwng dy
an, nhwng ddng thoi viéc st dung lai kha don gian, than thién véi ngudi dung
va c6 tinh thwe hanh cao.

T khéa: Tién do xay dwng; quan ly dw &n; mé phdng; ngau nhién; ProbSched.

1. Giéi thiéu

Hién nay trong nganh xay dung, viéc lap ké
hoach tién d& xay dwng phé bién va chi yéu st
dung phuong phap truyén théng, lay thoi gian va
chi phi clia cac cong tac Ia tién dinh, nghta la dwoc
xac dinh theo dinh m&rc hodc 4n dinh véi gia tri
khéng dbi. Tuy nhién, cac phwong phap nay phu
thudc nhiéu vao kinh nghiém, chi quan cia nguoi
lap va thweng khong xét dén cac yéu té bét dinh.
Do vay, khi cac yéu td nay xay ra trong giai doan
thi cdng sé& anh hudng dén viéc thuc hién tién do
theo dung ké& hoach, tham chi thay dbi ké hoach
tién d6 xay dwng co s&, lam cho moi ké hoach da
lap déu bi sai léch so véi thwe té trién khai thi cong
va dan t&i tinh trang cham tién do, bién dong bat

loi vé& chi phi.

C6 thé thay rang, ké hoach tién dé xay dung
dwoc nang cao dang ké, tré nén hiéu qua va thuc

té hon bang cach ké dén sy khong chac chan vé
thoi gian cua cac cong tac va sw phu thudc cla cac
cbng tac theo tinh chét déng cua dy an. Dya trén
so d& mang, mot sd cong cu da duwoc phat trién
cho muc dich nay. PERT (Program Evaluation
Review Technique) 1a m6t mé hinh dau tién st
dung cach xét dén thoi lwong cla cac cong tac
theo xac suat [1]. GERT (Graphical Evaluation and
Review Technique) ciing c6 thé mé hinh hoéa sw
khéng chac chan theo mirc dd wu tién cha cac
cbng tac [2]. VERT (Venture Evaluation and
Review Technique) [3], MUD (Model for
Uncertainty Determination) [4] va DYNASTRAT [5]
c6 thé md hinh héa méi twong quan vé thei lwong
gilra cac cong tac va chap nhan mét mire d6 han
ché trang thai dy an dang thwc hién. M6 phoéng
Monte-Carlo dwoc ap dung gidi quyét van dé sai
léch ctia sw kién hop nhét [6]. Tuy nhién, theo danh
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gia cta P.G. loannou va J.C. Martinez [7], khéng
c6 cdng cu hién c6 nao ké trén cé sw linh hoat can
thiét va da strc manh d& mé hinh héa sy khéng
chéc chan vé thoi gian cla cac céng tac nhuw mot
chirc nang thwe sy cia trang thai dw an, cling nhw
khéng thé md hinh héa cac quy trinh cong tac co
ban thédng qua qua trinh mé phéng ddng thoi.

Bai bao nay gidi thiéu vé viéc tim hiéu va st
dung ProbSched - mét hé thdng phan tich tién do
xac suét bang dd hoa va la mét chuong trinh bd
sung ctia hé théng mé phdng Stroboscope [8] dé
lap va phan tich tién do va chi phi cia dw 4an ma
trong do thoi lwgng va/hoac chi phi clia hoat dong
la khdng chac chan va phai dwoc xac dinh theo xac
suéat. Day la mot cong cu dé hoc, dé s dung va rat
than thién véi ngwdi dung nhwng hiéu qua cao. Tuy
nhién no con it dwoc biét dén va chwa dwoc dua
vao ap dung trong thwc té quan ly, van hanh dw an
& Viét Nam.

2. Ngon ngir mé phéng Stroboscope va hé
théng phan tich tién do xac suat ProbSched
2.1. Ngon ngir mé phéng Stroboscope

Stroboscope 1a mét hé thdng va ngén ngiv
lap trinh mé phéng da nang d& mé hinh héa mot
loat cac qua trinh phirc tap, chdng han nhw cac qua
trinh trong xay dwng, giao théng, san xuét, dich vu
y té, v.v... N6 dwoc phat trién mot phan béi nghién
ctu tién si ctia Julio C. Martinez [9] trong chuong
trinh Quan ly va Ky thuat Xay dwng tai Pai hoc
Michigan du&i sy chu tri cia Giao sw Photios G.
loannou [8]. Tén STROBOSCOPE la tir viét tat clia
STate- va ResOurce-Based Simulation of
COnstruction ProcEsses va phan anh muc tiéu
thiét ké chinh ctia hé thdng: kha nang dwa ra cac
quyét dinh déng phirc tap va kiém soat mé phdéng
tai thoi diém chay, dwa trén trang thai hé thdng hién
tai va cac dac tinh, thudc tinh va trang thai cua tai
nguyén.

Thiét ké cta Stroboscope dwa trén qua trinh
quét hoat déng ba pha ch khéong xt&r ly twong tac
nhw hau hét cac hé théng mé phéng khac. Mé hinh
md phdng quét hoat déng cho phép Stroboscope
mo hinh hda cac twong tac tai nguyén phirc tap

Vi & Bui

dac trwng cho cac cbéng tac theo chu ky ma khéng
can phan biét gitra tai nguyén phuc vu (may chi
ho&c tai nguyén khan hiém) va tai nguyén dwoc
phuc vu (khach hang hodc thuc thé di chuyén). Mo
hinh md phéng Stroboscope st dung biéu dién
dwa trén mang dd hoa twong tw nhw biéu dé chu
trinh cbng tac.

Goi cai dat Stroboscope ciing bao gém
EZStrobe va ProbSched, si*r dung Stroboscope
lam cdng cu mé phéng nén (back-end) [8].

2.2. Hé théng phan tich tién d6 xac suat
ProbSched

a) Mb ta vé ProbSched

ProbSched 1a mét hé théng phan tich lich
trinh xac suat bang d6 hoa. N6 cho phép dinh
nghia cac md hinh dw an dwa trén cong tac st
dung mang wu tién (twong twv nhw CPM/PERT)
trong dé thoi lwgng hoac chi phi clia cong tac la
khéng chac chén va phai dwoc xac dinh theo xac
suat. Cac mé hinh mang wu tién dwoc xac dinh
bang giao dién nguwdi ding d6 hoa véi dd hoa kéo
va tha. Phan tich mé phéng ngau nhién vé tién do
dw an va hiéu suét chi phi dwoc thwc hién bdi
Stroboscope [7][8].

ProbSched lam viéc trén giao dién cGa phan
mém Microsoft Visio, dwgc trién khai nhw mot tién
ich bb sung cho Visio va sl dung cac cau lénh cla
Stroboscope, sau d6 glri n6 dén Stroboscope dé
thire hién md phéng. N6 hoan toan khép kin va viéc
hoc ciing nhw st dung ProbSched khdng yéu cau
suw hiéu biét hodc cach s dung truc tiép nao vé
Strobscope. D& st dung dwoc chwong trinh nay
can cai dat 2 phdn mém: cai d&t Microsoft Visio
trwdc sau do cai dat Stroboscope.

ProbSched sé ty déng duwoc tich hgp vao
trong Microsoft Visio, tao diéu kién thuan loi cho
viéc tao cac ban vé so' dé théng minh bang cach
s dung dé hoa kéo va thad dwoc lap trinh sén.
ProbSched bao gébm mét thw vién tay chinh
(ProbSched Stencil) gém céac hinh dang d6 hoa
dworc xac dinh trwédc dwoc mé ta trong bang 1, co
thé dwoc kéo va tha vao trang ban vé, tai d6 ching
c6 thé duoc dinh kich thwéce, dinh vi va két ndi dé
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tao thanh mang cbéng tac (nhw sé duoc gidi thiéu
& Hinh 1 trong vi du s6 sau day).

Trén trang ban v&, nhap dup vao bat ky nut
cong tac nao sé kich hoat mét hop thoai tuy chinh
dé xac dinh dac diém phan phéi thich hop va di
liéu dé 14y mau thoi lwong va chi phi clia cong tac
twong ng. Nhap chudt phai vao bat ky vi tri nao
trén trang ban vé sé kich hoat menu dé chi dinh

Vi & Bui

cac tham s6 chung, chang han nhw hat giéng va sé
lan I1&p lai. Menu twong tw cling cho phép bat dau
mo phéng. Thao tac nay sé kich hoat Stroboscope,
tao ma nguén can thiét va chuyén ma d6 dén cong
cu md phdng théng qua tw ddong héa OLE, chay sé
lan sao chép dwoc chi dinh, nhan két qua mé
phdng va vé chiing dwdi dang biéu dd thanh thdng
ké trong ban vé Visio riéng biét [7].

Bang 1. C4c phan t& chinh ctia mé hinh ProbSched

Tén phan tor M6 ta Ky hiéu
CPMActivity Xac dinh cong tac CPM v¢i tén da cho. Chi phi clia n6
va thoi lwong dwoc 1dy mau tr cac biéu thirc da cho CPMActivity
Precedence Thé hién mdi lien hé gilra cac cong tac
——® Precedence
Hammock Phén chia cac giai doan thwc hién ——===—— Hammuock

b) Trinh tw cac budc l1ap md hinh va phan
tich tién do dw an bang ProbSched

Trinh tw thyee hién 1ap md hinh va phan tich
tién d6 dw an bang hé théng ProbSched duoc thé
hién qua cac buwéc nhuw sau:

Buwéc 1: Khai bao tac CPM
(CPMActivity)

Xac dinh tén cbng tac, wéc tinh thoi lwong
cla cong tac bang cach st dung mau phan phéi
xac suét cé san, xac dinh chi phi ctia cdng tac (néu
c6 va ciing theo xac suét).

cbng

Bwdc 2: Xac dinh mdi lién hé clha cac cbng
tac CPM (Precedences)

Sau khi tat ca cac cong tac dwoc xac dinh,
tién hanh xac dinh méi lién hé gitra cac cong tac.
Méi lién hé gilba cac cong tac dwoc xac dinh bdi
phan t&r Precedences. Lién két dai dién cho mirc
dod wu tién gitra cac cong tac ma co thé kéo vao
mang dé thiét 1ap mdi quan hé két thuc - bat dau
gitra hai cong tac bat ky.

Buwéc 3: Phan chia cac giai doan thyc hién

Hammock cho phép tao ra mét cong tac
gop/tém lwoc (twong tw nhw biéu dién cua
Summary Task trong Microsoft Project) dai dién
cho khoang thoi gian cia mét nhém cong viéc, bat
dau tr mot cong tac va két thic & mot cong tac
khac khi xay dwng mang.

Buwdc 4: Xac dinh cac tuy chinh mé phong,
dau ra mé phong

Bwéc nay co thé dwoc thwc hién bang tuy
chon két qua dwoc cung cép trong ProbSched. Tuy
chon nay cho phép nguwoi 1ap md hinh xac dinh
thdng qua cac ma moé phong (Pre Sim Free Code
va Post Pre Sim Free Code). Ciing c6 thé (néu
mubn) tdng cuéng cac mo hinh ProbSched véi cac
cau lénh Stroboscope dé st dung dwgc chuan hoa
dé cung cép thém cac théng ké va kiém soat dw
an.

Buwdc 5: Chay mé phdng va phan tich két qua

Nhap chuét phai vao vi tri bat ky trén trang
dé hién thi menu véi cac muc dé chay mé phéng,
chinh stra cac tly chon cho toan dy an (chéng han
nhw sb lwgng ban sao va loai dau ra mong muén).

c) Két qua du ra ctia mé phéng ProbSched

Viéc m6é phdng cac mé hinh ProbSched ty
dong tao ra: (a) dau ra bang van ban va dé hoa
(biéu db tién do) dé chi ra mirc dd quan trong cua
tirng cdng tac, (b) sé liéu théng ké vé thoi gian sém
va mudn, thoi gian dw trir cla tat cd cac cong tac
va (c) sb liéu théng ké vé thoi gian téng thé ctia dw
an. Néu mudn, ciing cé thé tang cwdng cac mo
hinh ProbSched bang cac cau Iénh Strobograph dé
st dung dwoc tiéu chuan héa dé cung cap thém sb
liéu théng ké va kiém soat dw an.
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3. Vi du s6 ap dung hé théng ProbSched
3.1. Gi¢i thiéu vé dw an dwoc sir dung dé mo
phéng tién do xay dwng

Dv an duoc st dung d& md phéng tién do
xay dwng la dw an dau tw xay dwng Bénh vién méi
thuéc Pai hoc Y Dwoc thanh phdé HS Chi Minh
(dwoc gidi thiéu tai tai liéu tham khao [10]). Cong
trinh c6 phan ngdm chung, phan néi chia thanh 2
block (A va B). Cac cong tac chil yéu duoc thiét 1ap
va phan phdi xac suét thoi gian cda tivng cong tac
st dung trong mé hinh mé phdng dwoc liét ké trong
Bang 2. Cac thoi gian cong tac tinh theo tuan. Thoi

Vi & Bui

gian nay duoc thiét lap dwa trén cac kinh nghiém
trinh do thi cong & Viét Nam, sw bién ddng cla thi
trwdng va ca dinh mirc thdi gian cua cac cong tac,
duoc lay theo sb liéu tir [10].
3.2. M6 hinh mé phéng trong ProbSched

Trén co s& cac phan tich qua trinh céng
nghé, y d6 té chirc thi cong va sb liéu thoi lwong
clia cac cong tac dwoc thé hién & Bang 2, 1ap mé
hinh mé phdng tién d6 xay dwng theo ndi dung tw
bwéc 1 dén bwdc 3 da trinh bay & muc 2.2.2. Két
qua 1a cé dwoc so dd mang cong tac nhw thé hién
trén Hinh 1.

Bang 2. Phan phdi xac suét théi gian clia cac cong tac st dung trong mé hinh

STT Tén cong tac CV trwéce Thei gian (tuan)
1 Batdau 0 0
2 B tri cong trwong 1 Uniform[1,1]
3 Thicdng coc thkr 2 Uniform[1,1]
4 Thoi gian cho doi dat cwdng dd bé tong 3 Uniform[3,3]
5  Kiém tra strc chju tai clia coc 4 Triangular[2,3,4]
6  Thicdng coc nhéi va twdng vay 5 Triangular[13,15,18]
7  Thicodng tAng hdm cho t&i code 0.00 6 Triangular[17,20,23]
8  Thicong két cAu phan than Block A 7 Triangular[8,9,10]
9  Thicoéng két ciu tiv 0.00 dén 13u 4 Block B 7 Triangular[8,9,11]
10  Thicong két cAu tir lau 4 dén lau 15 Block B 9 Triangular[24,26,27]
11 Xay 10, t6 trat hoan thién bén ngoai tir code 0.00 dén 13u 4 Block B 8 Triangular[9,10,12]
12 Xay gach, t6 trat hoan thién tr code 0.00 dén 1au 4 Block B 9 Triangular[9,11,12]
13 Xay gach, td trat hoan thién bén ngoai tir lau 4 dén lau 15 Block B 10,12 Triangular[26,28,29]
14 Noi that+san, twéng, tran thiét bi ndi that Block A 8 Triangular[10,11,12]
15 Noi that - san, twdng, tran thiét bj ndi that tlr 0.00 dén lau 4 Block B 9 Triangular[9,11,13]
16 Noi that - san, twong, tran thiét bi ndi that tr 0.00 dén 13u 4 Block B 10,15 Triangular[26,28,29]
17  Thi cdng phdn MEPF va khi Y té Block A 11,14 Triangular[8,9,11]
18 Thicéng phan MEPF va khi Y té Block B 13,16 Triangular[16,18,20]
19  L&p d&t thang hé théng thang may, thang cubn 17,18 Triangular[9,10,11]
20 Téng kiém tra va van hanh thiy, stra sai sé6t hoan thién dé ban giao 19 Triangular[2,2,3]
21 Kétthuc 20 0

Tong tien do Du an

Block B

Block A ]

Hinh 1. M6 hinh mé phdéng tién d6 xay dwng céng trinh trén ProbSched
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3.3. Két qua mé phéng va danh gia

Tién hanh chay mé hinh vé&i sé 1an mé phéng
la 1000, két qua nhan dwoc bao cao CPM vé tong
th&i gian thi cong toan bd cbéng trinh va théi lvgng
cla cac cong tac véi cac tham sbé dwoc thé hién
trén Hinh 2; xac suat hoan thanh dv an véi cac thoi
gian dy kién (Hinh 3); biéu dé tién do6 xay dwng
cong trinh (Hinh 4).

Béo cao CPM trén Hinh 2 cho biét thoi gian
trung binh hoan thanh dy an la 136,70 tuan vai do
léch chudn 2,17 ngay. Trong sé liéu dau vao khéng
cung cap sb liéu vé chi phi ctia cac cong tac nén
cac théng sb lién quan dén chi phi dw an bang 0.
Trong bang bao céo cung cap cac théng sb dbi voi
cac cong tac bao goém thdi gian thwe hién (Time);
cac thoi diém bat ddu sém (ESD), bat dau mudn
(LSD), két thuc som (EFD), két thic mudn (LFD);
thdi gian dy trir tw do (FF) va dw trir toan phan
(TF). Méi gia tri dwoc hién thi trong bang nay dai
dién cho mét gia tri trung binh twong tng, tinh trén
1000 lan I&p ngau nhién. Gia tri & cdt %Critic cho
biét phan tram sb lan 18p ma cong viéc do tré thanh
cbng viéc gang.

Vi & Bui

Trén Hinh 3(a) la bao cdo vé xac suét tich ldy
cua viéc hoan thanh dy an v&i cac thoi gian dw
kién P[T<=t](%). V&i két qua tlr bao céo nay, co thé
vé do thi nhw Hinh 3(b).

Biéu d6 tién do xay dwng dwoc tao ra trong
Visio va hién thj hai thanh cho méi céng tac. Thanh
phia trén thé hién trang thai cta cdng viéc khi cho
bat ddu sém. Thanh duéi thé hién trang thai clia
cong viéc khi cho két thuc mudn. Do dai dwoc t6
mau cta thanh la thdi gian can thiét (trung binh) dé
hoan thanh coéng tac. Phan thanh gach chéo thé
hién dw tri¥ tw do clGa coéng tac. Thoi diém bat dau
va két thuc hién thi bén canh cac thanh. Mau sac
clia cac thanh bién dbi tr mau xanh |14 (gam mau
lanh) dén mau dé (gam mau néng) thé hién mic
dod gang/cang thang cla tirng cong tac trong mang
tién do, trong d6, mau xanh 1a 1a cdng tac khéng
géng (0%) mau dd thé hién cong tac gang (100%).
Cac mau trung gian gitra mau xanh 1a va mau dé
dwoc thé hién tuy theo mirc phan trdm géng cua
cbng viéc. Nhuw trén Hinh 4, mau xanh 6-liu thé hién
cho cac cong viéc Cv13 va Cv16 véi mirc gang xap
xi 50%.

Stroboscope Model University Medical Center HCMC Project.wvsdm (456993284)

Number of replications performed 1000

Average Project Duration 136.70

5td. Dewv. of Project Duration 2.17

Average Project Cost 0.00

Std. Dev. of Project Cost 0.00

CPM Actiwvity Time ESD LSD EFD LFD FF TF %Critic Cost
Cwll 10.34 52.39 104.71 e2.73 115.05 0.75 52.32 0.00% 0.00
Batdau 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00% 0.00
Cwvlz 10.64 52.72 68.07 63.36 78.71 15.01 15.35 0.00% 0.00
Cwi2 1.00 0.00 0.00 1.00 1.00 0.00 0.00 100.00% 0.00
Cwl3 27.65 78.37 78.71 106.03 106.37 0.34 0.34 49.50% 0.00
Ketthuc 0.00 136.70 136.70 136.70 136.70 0.00 0.00 100.00% 0.00
Cw03 1.00 1.00 1.00 2.00 2.00 0.00 0.00 100.00% 0.00
Cwvl4 11.00 52.39 104.04 63.40 115.05 0.08 51.65 0.00% 0.00
Cw04 3.00 2.00 2.00 5.00 5.00 0.00 0.00 100.00% 0.00
Cwl5s 11.03 52.72 67.69 63.74 78.72 14.63 14.%98 0.00% 0.00
Cw05 3.01 5.00 5.00 8.01 g.01 -0.00 0.00 100.00% 0.00
Cvle 27.65 78.37 78.72 106.02 106.37 0.35 0.35 50.50% 0.00
Cwv0e 15.36 8.01 8.01 23.37 23.37 0.00 0.00 100.00% 0.00
Cwl7 9.33 63.48 115.05 72.81 124.38 51.57 51.57 0.00% 0.00
Cwls 18.02 106.37 106.37 124.38 124.38 -0.00 0.00 100.00% 0.00
Cw07 20.01 23.37 23.37 43.38 43.38 -0.00 0.00 100.00% 0.00
Cwvlg 9.98 124.38 124.38 134.36 134.36 0.00 0.00 100.00% 0.00
Cwv08 9.01 43.38 94.85 52.39 103.9¢6 0.00 51.57 0.00% 0.00
Cwv09 9.33 43.38 43.38 52.72 52.72 -0.00 0.00 100.00% 0.00
Cwz20 2.34 134.36 134.36 136.70 136.70 -0.00 -0.00 100.00% 0.00
Cwl0 25.66 52.72 52.72 78.37 78.37 -0.00 -0.00 100.00% 0.00

Hinh 2. Bao cao CPM (anh chup tir man hinh)
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CDF of Proj Dur T

Xac suat hoan thanh dw an trong t tuan

t (days) P[T<=t] 100% ¢ OO0
=== === = 0% :

130 0.00 % ]

131 0.60 % 80% o

132 1.70 % 70% E /"

133 4.70 % — 60% F /

134 10.80 % Voo 4

135  21.90 % E Uk /

136 38.00 % & a0%

137 54.60 % 30%

138 71.70 % 20% F y

110 5390 3 10% | =od

141 97.80 % 0% F Q=0

142 99.50 % 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144

143 99.90 % t (tusn)

144  100.00 %

(a) (b)
Hinh 3. Xac suét tich I0y cla viéc hoan thanh dw an theo cac murc thoi gian dw kién: a) Bao céo tir phan
tich ProbSched (anh chup tlr man hinh); b) Két qua phan tich dang biéu d6 xay dwng trén Excel
O =

Block B

4338 124.38
4338 124.38
Black A |
423 I 7281
9495 I 2: -2
Batdau
0a | 000
00 | 000
Cvoz
0.0 [ 100
000 [ 100
Cv03
1.00 [ 200
1.00 [l 2.00
Cvi4
200 5.00
200 500
Cv05
5.00 801
5.00 801
Cv06
Blo1 2337
slo1 2337
Cvo7
2337 4338
2337 4338
CvD9
4338 52.72
4338 52.72
Cv08
4333 [ 5239
94.95 [ 10396
Cvia
5230 [ il e
10404 TTTTTITEL INTARRNERTERRATHRAA | I 115.05
Cvil
5230 [TH 6273
10471 1] | | I 1150
Cv10
5272 78,37
5272 7B.37
Cv15 |
5272 [ V77777777 6314
8788 [/ /7 7872
Cvi2

5272 V2777777 6338
88.07 S 7] 7871
cviT
6148 7281
11305 M “ 124.38

Cv13
7837 106.03
7871 106.37
Cv16
7837 106.02
7872 106.37
Cv18
106.37 124.38
10637 124.38
Cv19
124.38 134.36
124.38 134.36
Cv20
134.36 136.70
134.36 13670
Ketthuc

13670|| 138.70
135.70| 138.70

Activity description Prefect Slatistics (1000 rpk) ProbSched Output
Early Start Early Finish Mean | S0
Late Start Late Finish gﬂﬂfm‘-‘“-m 2ar Oulput generated by STROBOSCOPE FrobSchad

(=t Figat ost: | 000 | 000
Je ool Fioat 2] Ci 100%

STR bSche:

Hinh 4. Biéu d6 tién do xay dwng thé hién trén Visio
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Bang 3. Két luan dwdng gang theo bao cdo mé phdng ctia ProbSched

STT Cac cong tac trén dudng Th&i gian trung binh D6 léch chuén Mrc gang (%)
1 1,2,3,4,5,6,7,9,10,13,18,19,20,21 136,7 2,17 49,50
2 1,2,3,4,5,6,7,9,10,16,18,19,20,21 136,7 2,17 50,50

Tw cac két qua trén cho thay:

- Mang coéng viéc cla dw an cé 2 dwong
gang, chi tiét trong bang 3 v&i mirc gang duoc lay
theo mirc gang cua cdng tac khéng hoan toan
gang. Biéu d6 néi 1&n réng trong 1000 I&n chay mo
phéng, dwdng sb6 1 nhan vai trd duwéng gang 495
lan con dworng sb 2 nhan vai trd dwdng gang 505
lan. Biéu dd Hinh 3 ciing cho thdy ca hai dwdng
gang déu di qua nhém cong tac thudc Block B,
trong khi nhém céng tac thudc Block A déu c6 dw
trir thdi gian twong dbi nhiéu.

- Thoi gian c6 thé hoan thanh dw an & mic
tin cay twong rng v&i 3o (tirc v&i xac suat 99,73%)
la 142,5 tuan.

Nhirng két qua nhw vay chi cé thé c6 dwoc &
phan tich tién d& dw an theo xac suét va né cho
phép dw béo cac kha nang co thé xay ra trong qua
trinh thwe hién.

Céc tac gia cling da tién hanh so sanh két
qua tinh toan v&i mé hinh ProbSched & trén véi két
qua tinh toan theo mé hinh ca tai liéu [10] cho thay
céac sb liéu vé thoi gian (trung binh, sém, muén, dw
trlr) clia cac cong tac, thoi gian trung binh hoan
thanh dw an la xap xi nhau. Tuy nhién, do do sai
khac 1&6n vé dod léch chuadn cta thoi gian hoan
thanh dw an nén danh gia vé xac suét hoan thanh
dw an & cac thoi gian mong mubn cd sai léch dang
ké.

Tuy nhién, & dw an nay van dé nghién ctwu
con han ché & chd chi xem xét mot yéu té vé mét
thdi gian ctia cac cong tac. Sé 1a day dd hon néu
ké dén chi phi dang xac suéat cho cac cong tac
trong m6 phang ké hoach tién do xay dwng dé cé
thé phan tich sau hon lgi ich cia viéc st dung cong
cu xac suat trong 1ap va phan tich tién d6 dy an
trong méi quan hé thdi gian - chi phi khi cac yéu tb
nay khéng phai la tién dinh.

4. Két luan
S& dung hé théng ProbSched mé phdéng ké

hoach tién dd xay dwng khi thoi lwong clia cac
cong tac la ngau nhién cho két qua tinh toan cé tinh
dw bao cao, khac phuc dwgc cac thiéu sét gép phai
do &p dat, chi quan trong mé hinh tién dinh. Két
qua phan tich cia mé hinh xac suét giup cho cac
nha quan ly dy an cling nhw can b chi dao thi
céng nhan dinh, lwa chon va diéu hanh phwong an
xay dwng ké hoach tién d6 xay dwng chinh xac va
sat voi thuwe té hon. Cac két luan vé cac duong
gang xac suét va danh gia kha nang hoan hanh dw
an theo thei gian mong muén nhw & vi du sé 1a mét
minh chirng rd rang cho cac nhan xét trén. Két qua
nghién ctu cling cho thay, viéc phd bién &ng dung
chwong trinh mé phéng Stroboscope trong linh
vire hoat déng xay dwng ndi chung, ap dung hé
thdng ProbSched trong lap va phan tich tién d6 dw
an theo x&c suét néi riéng 1a rat c6 y nghia dbi voi
cong tac nghién clru, gidng day trong nha trwdng
cling nhu trong thwe hanh quan ly, trién khai cac
dw an xay dwng cua Viét Nam trong xu thé phat
trién chung ctia nganh xay dung thé gidi.
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