BAI BAO KHOA HOC

NGHIEN CUU SU DUNG PHUONG PHAP MO PHONG MONTE-CARLO
LAP TIEN PQ THI CONG HO CHUA NUOC THAC CHUOI-QUANG BINH

Nguyén Hiru Hué', Nguyén Vin Son'

Tém tat: O Viét Nam hién nay, viéc ldp tién dg thi cong chii yéu sir dung phwong phdp so do ngang
(GANTT). Phuong phdp nay khéng thé hién moi twong quan giita cdc cong viéc va thoi gian thi cong la
tat dinh dua trén kinh nghiém, chu quan cua nguoi lap. PERT ra doi dé khadc phuc nhuoc diém cia
phurong phdp nay, tuy nhién PERT thuong chi quan tdm dén mét dwong ging ma khéng quan tém dén
cde duong cé thé la duong gang trong qud trinh tinh todn, hon nita viéc xdc dinh cdc gid tri thoi gian
nhé nhat, thoi gian I6n nhdt va thoi gian ky vong thuong khé khan. Chinh vi vy sir dung mé phong
Monte-Carlo sé gitip khdic phuc cdc van dé néu trén. Bdi viét dira trén co s& cdc nghién ciru trude day
ciia tdc gia dé mé phong tién d¢ thi cong cho cong trinh hé Thac Chudi —Qudng Binh theo phwong phdp
mé phong sé Monte-Carlo. Qua dé giip cdc don vi lién quan c6 thém mét phieong phép dé ldp va quan

Iy tién d@o thi cong.
Tir khéa: tién do thi cong, rai ro, md phong

1. GIOI THIEU CHUNG

Qua qué trinh xem xét, danh gid nguyén nhan,
phﬁn 16n k¥ su, nha khoa hoc, nha quan ly, cac
chi thé tham gia thyc hién du 4n déu cho thiy
rang c6 hai nguyén nhan chinh gy nén tinh trang
cham tién @6 hién nay:

Mot la, viéc xac dinh mot cach tuong ddi chinh
xéc thoi gian thuc hién cac cong viéc khong hé d&
dang, vi bai toan tién do thi cong mang nhiéu yéu
t6 bat dinh. Trong khi d6, tiéu chuan tinh toan
thiét ké & nudc ta va trén thé giéi déu mang tinh
chat tién dinh. Nghia 1a, moi tham sb ngau nhién
déu duoc tién dinh hoéa trude khi dua vao tidu
chuan. Hién nay, hau hét cac cong trinh thiy loi,
thiy dién ¢ Viét Nam déu lap tién d6 theo phuong
phap so d6 ngang (Gantt), thoi gian thi cong dugc
xac dinh dya trén dinh mic x4y dung. Phuong
phap nay duoc danh gia 1a don gian, dé lap. Tuy
nhién, phuong phap nay phu thudc nhiéu vao kinh
nghiém, chui quan cua nguoi 1ap va thuong khong
xét dén cac yéu t6 bat dinh, ngdu nhién. Phuong
phdp CPM (Critical Path Method) dugc dung
nhiu va phat trién thanh PERT (Program
Evaluation and Review Technique) dé c6 thé du
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bao, phong doan thoi gian thi cong cac cong vige.
Tuy nhién, viéc xac dinh thoi gian nho nhit, thoi
gian 16n nhat va thoi gian ky vong trong PERT
khong hé don gian. Ngoai ra PERT thuong chi
nghién cltru tap trung vao mot duong gang lam
giam d0 tin cdy ctia phuong phap nay.

Hai 14, trong qué trinh thi cong, viéc quan ly
nham giam thiéu, ngan ngira cac yéu té rui ro gay
cham tién d6 thi cong chua duge chu trong ding
mirc. Cac yéu té anh huong dén tién do thi cong
rat da dang va tac dong trén nhiéu mit, co nhitng
yéu t6 1a nguyén nhan truc tiép, c6 nhitng yéu t6
lai 1a nhitng nguyén nhan gian tiép hodc 1a hé qua
cua nhirng nguyén nhan khac

Bai viét nham dua ra co sé 1y thuyét cho viéc
mo phong tién do thi cong theo phuong phap mé
phong Monte-Carlo nham khic phuc nhuoc diém
cua CPM va PERT. Trén co s& do &p dung tinh
toan cho cong trinh hd Thac Chuéi-Quéng Binh.

2. PHUONG PHAP NGHIEN CUU

Dé thuc hién duoc muc tiéu dé ra, nghién ctru
sit dung phuong phap phéan tich théng k&, mo
phong s0.

3.CO SO KHOA HQC

3.1. Phwong phap m6 phong Monte-Carlo

Mo phong s Monte — Carlo ¢6 co s& toan hoc
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la phuong phdp Monte - Carlo, mét cong cu toan
hoc manh dé mé hinh héa cac hé théng phtc tap,
trong d6 co sy tham gia ctia cac yéu td ngau nhién.
Phuong phap nay ra doi vao khodng nhitng nam
40 cua thé ki XX.

Khi can giai cac bai toan c6 dic tinh ngiu
nhién, chéng han bai toan xac dinh cac dac trung
xac suat cua ham d6i sd ngdu nhién, bai toan
truyén cac qua trinh ngau nhién qua cac hé thong
dong hoc, cac bai toan theo moé hinh cua 1y thuyét
phuc vu ddm dong... Cac 101 giai giai tich thuong
chi cho két qua trong nhitng truong hop hét stc
don gian vé dic trung phan b cia cac bién ngau
nhién dau vao, don gian vé dang ham va cac hé
théng dong hoc. Tuy nhién thuc té doi hoi giai
cac bai toan trén trong cac diéu kién phuc tap
hon, phan 4nh khach quan hon cac dién bién
thuc, tham chi khong thé mo ta twong minh cac
dai lugng ra can tim theo cac dai luong vao. bé
giai cac bai toan phirc tap thudc 16p nay, co thé
no6i cho téi nay duy nhit chi c6 phuong phap
Monte - Carlo 1a thuyc sy hi€u qua va moé phong
trén co s& phuong phap nay da trd thanh cong cu
duy nhit dé giai cac bai toan thudc linh virc phan
tich hé théng va img dung.

Noi dung co ban cta phuong phap téom lugc
qua bén buée sau:

* Budc 1: Lap mo hinh toan hoc toan b cac
dién bién trong hé thong tir dau dén cudi qué trinh,
sao cho co thé nhan dugc cac thé nghiém cuia cac
dai luong ddu ra can tim twong Gmg voi cac thé
nghiém dau vao va tham sb hé thong. Bing budc
ndy c6 thé coi 1a da thiét 1ap duoc mot md hinh
thir nghiém bat chude hé thong thuc.

« Budc 2: Thiét 1ap cac bién ngdu nhién dau
vao, cic bién ngiu nhién tham gia vao hé théng.
Thyc chét cia qua trinh nay 13 tao ra cac thé
nghiém cua cac bién ngdu nhién, qua trinh ngau
nhién c6 dic trung xac suat mong mudn.

« Budc 3: Xay dung cac chién luge va chién
thuat thir nghiém trén mo hinh. M&i mé hinh gan
lién v6i mot hé thong thuc. Lap lai cac chién luoc
va chién thuat thir nghiém trén mé hinh mot sb
hitu han 1an duge tap cac Kkét qua dau ra.

« Budc 4: Xt Iy thong ké tap két qua dau ra
trén duogc cac két qua mong mudn.

3.2. Cac buéc moé phong Monte-Carlo cho
tién d¢ thi cong

Can ctr vao ndi dung & trén, dé lap tién do thi
cong theo 1y thuyét do tin cay sir dung mé phong
Monte-Carlo can tién hanh 4 budc theo so dd sau:
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Hinh 1. Mé phong tién do thi cong

BuGe 1: Lidp mé hinh todn hoc (tién do co s6)

Ca hai phuong phép lap tién d6 PERT va CPM
déu tinh toan duong ging dua trén logic va cac
udc tinh thoi gian hoat dong duoc thuc hién mot
cach chu quan bai nguoi 1ap tién d6 va ngudi quan
Iy du an. Tuy nhién, cac udc tinh d6 thuong gap
sai 1am va mang tinh chu quan, kinh nghiém cua
nguoi 1ap tién do. Hon nita, trong qua trinh thi
cong c6 nhirng cong viée nam trén dudng ging co
thé tré thanh nhitng cong viéc khong giang va
nguoc lai, do gip phai tac dong ctia nhiéu yéu td
da dugc phan tich trong nhirng ndi dung trudc.

Khi st dung phuong phdp mé phong cé ap
dung yéu t6 rai ro tic dong dén thoi gian cia cac
cong viée thi két qua d6 can duoc so sanh voi mot
két qua dy kién hodc véi mot két qua so véi dinh
muc xay dung. Do do, tién do co s& dong vai tro
1a budc tham chiéu ma tién do thuc té sau khi
dugc md phong s€ duogc so sanh véi n6. Mac du
rat hiém khi thoi gian thi cong thuc té ding véi
thoi gian trong tién do co so, nhung nd dong vai
trd trung tm trong phan tich rui ro cua tién d6 va
thiéu no s& dan dén sy sai 1éch hodc khong thé so
sanh két qua.

BuGe 2. Thiét ldp cdc théng sé riii ro va ham
phdn phéi xdc sudt

Trong budc nay, dua trén viéc danh gid rui ro
va muc d6 anh hudng cua timg nhan t6 rii ro ma
thiét 1ap duogc thoi gian bi cham khi c6 tdc dong
cua rui ro. Trong cac nghién ctru trudc day tac gia
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da danh gia mirc d6 anh hudng cia cac nhan t rai
ro dén tién do thi cong va di xdy dung ham xéc
suat thoi gian thi cong cac cong trinh thay loi,
thiy dién ¢ Viét Nam lam co s& cho budc nay.
Budc 3. M6 phong Monte-Carlo
Nguyén tic co ban co ban cia md phong
Monte-Carlo dugc mo ta nhu sau:

S6 ngiu nhién Ham phan phéi xdc suat
0.00 Xc suit

Thei gian cia
050 . céng vite
v

Théi gian clia céng viec duoc 3t dén

)

Thay déi trong dwéng tién dé co s&

0 s ra —

Hinh 2. Nguyén tic mé phong monte-carlo

+ Tao sd ngdu nhién thdng nhat lién tuc tir
khoang [0,1]

Trong phan mém Microsoft Excel viéc phat s6
ngau nhién dugc thuc hién don gian thong qua
ham: Rand(). Vi vay, tic gia su dung Excel dé
thuc hién phan tich m6 phéng Monte-Carlo trong
nghién clru nay.

+ Thém s6 1am tham s6 u trong ham phéan phdi
X4c suét va tim kiém thoi gian hoat dong thuc té
tuong Ung

Ung voi mdi s6 ngiu nhién phét sinh tir [0,1],
dwa vao phan phdi xac suét trong tinh toan thong
ké cac s liéu thoi gian thi cong cua cac cong, s&
cho ra mot gi tri thdp hon so v&i dinh mic (gia
sur goi la a) va mat gia tri 16n hon so vdi dinh mire
(gid str goi la b) (tinh theo %).

Cin ¢l vao viéc xac dinh cc nhén td rui ro gdy
cham tién do thi cong va phuong trinh hdi quy xac
dinh dugc hé s6 anh huong dén thoi gian thi cong
la bé ta (b).

Viéc udc luong thoi gian thi cong cua 1 cong
viéc dugc tinh dya vao 3 gia tri nhu sau:

+ Gia tri ¢ gifra (ty): chinh 1a gia tr1 dugc udce
lwong theo tién do co sé ma nguoi 1ap tién d6 da
cin cir theo dinh mirc d€ tinh duogc.

+ Gi4 tri nho nhat (min): t, = a% * (tn)

+ Gia trj 16n nhit (max): ty= (b%+ b)*(ty)

Duya vao 3 gia tri t,, t, va t, nay sé thiét lap
ham phan phdi xac suit dang tam giac (hinh 3), va
mdi sb ngau nhién lai uwéc luong 1 lan nira gia tri
cua thoi gian thi cong cong vieéc do (gia str goi gia
tri nay la t;).
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Hinh 3. Phén phéi thoi gian thuce hién cong viéc
theo dang tam gidc

+ Thay thé thoi gian trén tién do co so bang s6
md&i duge tao va tinh todn lai duong gang.

Mbi lan phét sinh mét sé ngau nhién thi s& cho ra
mét gia tri woc tinh vé thoi gian hoan thanh ctia cong
viée, tir d6 dan dén thay ddi dudng ging va tong thoi
gian dy an thuc té c6 thé khéc voi ké hoach co ban ban
dau. Cir ap di lap lai nhu vAy dé danh gi xac suét ciia
ting gia tri thoi gian hoan thanh toan bg dy an.

BurGe 4. Phan tich két qua

Trong mdi 1an chay mé phong, céng cu md
phong di ghi lai tat ca céc tién do cuia du an va cac
duong ging trong tién trinh mo phong dé c6 thé
do luong muc d0 nhay cua hoat dong trén muc
tiéu du an. Céac chi sb do nhay nay phan anh muc
d6 chinh x4c cua tién d6 theo ly thuyét do tin cy.
Céc chi sb bao gdom:

« Chi s quan trong (CI): Po luong xac sudt
ctia hoat dong nam trén dudng ging.

c1, =100

N

Trong d6: j= nhan td hoat dong; n= sb hoat
dong cua du 4n; Hj= sb thoi gian ma hoat dong
thir j toi han trong MCS va N 1a tong s6 1an lap lai
trong phuong phap MCS.

« Chi s6 do nhay thoi gian (DS): Po luong tim
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quan trong tuong dbi cia mot hoat dong. Tinh
thong qua tuong quan Spearman.

ICEOINCAR)

Pr= TN (VSN D)

Trong do: p= h¢ s6 tuong quan cho hoat dong
thir j; i= s6 mo phong ctia phuwong phap MCS; di=
sy khac nhau gilta cac thir hang ctia khodng thoi
gian cua hoat dong thtr j va khoang thoi gian cia
du 4n trong sy md phong thir i; N= tong s mo
phdéng phuong phap MCS.

« Chi s6 @6 nhay lich biéu (SSI): Po ludong tim
quan trong tuong ddi cua mot hoat dong dua trén
CI. Tinh toan dya trén tuong quan Pearson

Zi]il(xif _;)(y@f -)
N-1

r =
j \/Z,Nl (x; —%)° o Zil(y’ff -
N-1 N-1

Trong d6: rj= hé s twong quan Pearson cho
hoat dong thtr j voi tong thoi gian du 4an, duoc
biéu thi dudi dang phan trim; xij= khoang thoi
gian cua hoat dong thir j trong m6 phdng thur i; x=
khoang thoi gian trung binh cta hoat dong thtr j
trong tit ca cac mo phong; va y= khoang thoi gian
trung binh ctia du 4n trong tat ca cic md phong.

« Chi s6 quan trong (CRI): Po ludng mdi twong
quan giita thoi luong hoat dong va tong thoi gian
du an, theo ba cach khac nhau:

CRI, = DS, xClI,

Mdi chi s6 cung cip cho ngudi quan Iy mot
déu hiéu cho théy murc d§ nhay cam cua hoat dong
1a hudng toi thoi gian dy an cudi clng.

Bén canh céac chi s6 do nhay, tién do thi cong
theo 1y thuyét d6 tin cdy con cung cip xac suét
cua du an theo thoi gian, dugc thé hién trong mot
thoi gian tich Iily cua du an nhu trong hinh:

éc suat

1.00

Téng thai
gian dir an

05/09 07/09 0%9/0% /o0 0110 03410

Hinh 4. Xdc sudt ciia dw én theo thoi gian

4. KET QUA MO PHONG CHO HO
THAC CHUOI

4.1. Ly do lwa chgn cong trinh

Hb Thac Chubi la cong trinh thay lgi thude loai
vira, ¢6 nhidu hang muc cong trinh: dap dat, tran
xa 1, cong liy nuéc, duong quan ly, nha van
hanh... Cong trinh thi cong qua nhidu nim, nim &
viing mién Trung nén chiu tac dong cua nhiéu yéu
t6 nhu thoi tiét, khi trong, thiy van, dong chay.

Cong trinh c6 ddy du cac bién phap thi cong
mang tinh dic trung ctia cong trinh thiy loi: dan
dong, xtr Iy thAm, chan dong... Cong trinh & ving
c¢6 dia hinh dbc, thoi tap trung dong chiy nhanh,
dia chat co nhiéu bién dong. Trén thuc té, cong
trinh bi cham tién d6 so véi ké hoach da duoc phé
duyét. Do d6, lwa chon cong trinh HO6 Thac Chudi,
tinh Quang Binh dé kiém nghiém két qua.

4.2. Gi6i thi¢u cong trinh

Ho chira nuéc Thac Chudi tai xd Phi Dinh,
huyén B& Trach, tinh Quang Binh

i Y

Hinh 5. H6 Théc Chudi di hoan thanh

Muc tiéu tong quat ctia cong trinh 1a giai quyét
va khic phuc tinh trang han han trong khu vuc,
dam bao tét nhiém vu tudi va cép nuoc sinh hoat,
cong nghiép cho khu vuyc, cai tao moi trudng sinh
thai va du lich; tao tién dé dé khai thac co hiéu qua
tiém ndng lao dong, xod d6i giam ngheo, phat
trién kinh té trong ving dy 4n va cic vang lién
quan. Cu thé, Ho Chira nudc Thac Chudi s& bd
sung ngudn nudc cho dap dang D4 Mai; cap nudc
cho Khu cong nghiép Tay Bic Dong Héi va nudc
sinh hoat cho trén 65.000 nghin dan 9 xa thudc
huyén B Trach; cép luu lugng sinh thai Xuéng
vung ha du trong mua kiét; cai tao tiéu khi hau cua
ving va cit giam 1i cho ving ha luu.
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4.3. Lap tién do thi cong co sé
Can ctr vao tinh hinh khi tuong, thiy van, dac
trung dong chdy, dic trung mua, bién phap thi cong

cong trinh, khéi lugng cong viéc va dinh mirc xay
dung, don vi tu van thiét ké da xac dinh cac cong viéc
chinh va thoi gian thi cong dy kién nhu bang sau:

Bang 1. Cac cong viéc chinh va thoi gian thi cong d kién

Ky A A Thoi gian | Ky A A Thoi gian
hié}; Tén cong viéc (théig) hié}; Tén cong viéc (théig)
1 |Chuén bi 0.5 23 | Van khuon ciu cong tac 1.2
2 |Pao mong cong 5 24 | Cot thép cau cong tac 1.2
3 |Pao méng dap 8 25 |Bé téng cau cong tac 0.8
4 |Pao kénh dan 14 26 |Dép dap long séng dot 2 3
5 |Pao dat mong tran 1 27 |Pap dap kénh din dot 2 3
6 |Pao da mong tran 6.5 28 |DPép dé quai dot 1 2
7 |khoan phut chdng thim dap 2 29 |Pip dé quai dot 2 2
8 |Khoan phut chdng thim tran 2 30 |Da lat mai thugng luu dot 1 9
9 |Pép dap long song dot 1 3 31 |balat mai thuong luu dot 2 2
10 |Dép dap kénh dan dot 1 3 32 | Cbt thép day tran 2.5
11 |C6t thép day cong 1.5 33 | Van khuon day tran 2.5
12 | Van khuon day cong 1.5 34 |Bé tong day tran 2
13 |Bé tong day cong 1.5 35 | Van khuén mang phun 2.5
14 | Cbt thép twdong cong 1.5 36 | Cot thép mang phun 2.5
15 | Van khuon tuong cong 1.5 37 |Bé tong mang phun 2
16 |Bé tong tuong cong 1.5 38 | Cbt thép tuong tran 7
17 | Van khuon tran cong 1.5 39 | Van khudn tuong tran 6
18 | C6t thép tran cong 1.5 40 |Bé tong tudng tran 4
19 |Bé tong tran cong 1.5 41 | Van khudn dan phai 3
20 |Cot thép thap van 1.8 42 |Ct thép dan phai 2
21 | Vén khudn thdp van 1.5 43 |Bé tong dan phai 1
22 | Bé tong thap van 0.7 44 | Hoan thi¢n dap 0.5

Can cu vao bang tién do thi cong do don vi
tu van thiét ké lap, chu dau tu di chap thuan
ké hoach thi cong véi tong thoi gian thi cong
l1a 40 thang.

4.4. Gan cac rai ro va moé phéong Monte-
Carlo

Str dung mé phong Monte-Carlo dé thuc hién
cac mod phong trong excel, voi ham phat sinh s6
ngiu nhién 14 Rand(). Chay mé phong 10.000 lan
cho két qua nhu sau:

Biéu dd tién d6 cho thay thoi gian hoan thanh
du an véi d6 tin cay 95% 1a 42,5 thang. Két qua
nay gan sat v4i thuc té hoan thanh cong trinh &
40 thang.

_ XAC SUAT THOT GIAN HOAN THANH VA SO LAN MO PHONG
Lin %%
11000 - 110
10000 L 100
9000 m 1 90
8000 80
7000 r 70
6000 60
5000 n - 50
4000 L 40
3000 n L 30
2000 o L 20
1000 - b 10
0 Himim e I H H L : 0

303132333435363738394041 424544454647 48495051

%Bin Thing

=8 Count %

Hinh 6. Biéu do xdc sudt thoi gian hoan thanh
va 6 lan mé phong

Nhan xét: Két qua 1ap tién d6 thi cong sir dung
mo phong Monte-Carlo cho théy, dé dat do tin cay
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95% thi phai 1én ké hoach thi cong tbi thiéu 1a
42,5 thang. Can cr vao két qua nay, nguoi quan Iy
tién do c6 thé dua ra cac quyét dinh nham han ché
rui ro va tdng do tin cdy trong vi¢c hoan thanh
cong trinh. Néu mudn hoan thanh cong trinh &
muc tin cdy la 70%, twong duong véi thoi gian va
39,5 thang thi can phai tap trung kiém soat, giam
thiéu, ngan ngua cac rui ro co thé xay ra gay kéo
dai thoi gian thyc hién cong viéc dua trén bang tac
dong ciia cac nhan té rai ro va mic do anh hudng
ciia moi nhan td. Céc rui ro can han ché cu thé
trong cong trinh nay 1a: sy thay d6i chi nhiém
thiét ké, sy thay d6i nhiéu nha thau phy, thiéu doi
ngii k¥ thuat chuyén nghiép, yéu tb thiy vin dong
chay thay d6i, diéu kién thoi tiét khic nghiét, ning
suit lao dong kém. ..

O day, trén thuc té cong trinh da hoan thanh &

40 thang twong tng voi do tin cdy 1a 80%, diéu nay
cho thiy trong qua trinh thi cong cac don vi quan ly
d3 nd lyc ngan ngira, giam thiéu cac nhén t6 rii ro
c¢6 kha ning anh huong dén thoi gian hoan thanh
cong viéc. Pon vi thi cong da tdp trung cao do
ngudn nhan lyc va may méc dé hoan thanh dung
thoi han chin dong theo mdc khéng ché di duogc
phé duyét, day 1a méc quan trong dé khong anh
huong dén viée thi cong dap dat. Tuy nhién, trong
thoi gian thi cong gip phai thoi tiét khic nghiét,
cung voi dia chét c6 sy sai khac so véi thiét ké nén
viéc thi cong xur Iy nén kéo dai hon so vé6i dy tinh
ban dau, cac cong viéc khac nhu thi cong mai
thuong luu, hoan thién dap cling bi cham do didu
kién thuy van, dong chay nén thoi gian hoan thanh
cong trinh cham hon so véi dy tinh ban dau.
4.5. Tinh toan chi s6 d9 tin cdy va nhén xét

Bing 2. Cac chi s d¢ tin cly

Cong viéc Cl CRI SSI Cong viéc CIl CRI SSI
1 1.0000 -0.0194 0.1134 23 0.0000 0.0175 0.0000
2 0.0000 0.0007 0.0000 24 0.0000 0.0002 0.0000
3 0.1388 0.0064 0.0825 25 0.0000 0.0077 0.0000
4 0.0000 0.0110 0.0000 26 0.0000 | -0.0031 0.0000
5 0.8957 0.0067 0.1036 27 0.1388 | -0.0149 | 0.0244
6 0.8957 0.0088 0.5915 28 0.1388 | -0.0048 | 0.0188
7 0.1388 -0.0038 0.0242 29 0.0000 0.0236 0.0000
8 0.8957 0.0019 0.1544 30 0.1388 | -0.0080 | 0.0681
9 0.1388 0.0102 0.0246 31 0.1388 0.0036 0.0186
10 0.1388 -0.0216 0.0249 32 0.8957 | -0.0030 | 0.1622
11 0.0000 0.0004 0.0000 33 0.3215 | -0.0155 | 0.0544
12 0.0000 0.0117 0.0000 34 0.3215 0.0031 0.0487
13 0.0000 0.0034 0.0000 35 0.7593 | -0.0024 | 0.1481
14 0.0000 0.0132 0.0000 36 0.7593 | -0.0049 | 0.1197
15 0.0000 -0.0171 0.0000 37 0.0000 0.0244 0.0000
16 0.0000 0.0006 0.0000 38 0.8957 | -0.0093 | 0.4437
17 0.0000 -0.0140 0.0000 39 0.8956 0.0141 0.4903
18 0.0000 -0.0121 0.0000 40 0.8956 0.0020 0.2153
19 0.0000 0.0009 0.0000 41 0.0003 0.0158 0.0001
20 0.0000 -0.0049 0.0000 42 0.0003 0.0054 0.0000
21 0.0000 -0.0082 0.0000 43 0.8957 | -0.0045 | 0.1038
22 0.0000 0.0008 0.0000 44 1.0000 | -0.0079 | 0.1135

Chi s6 ngudng d6 nhay trung binh cin dugc
st dung dé 1am ndi bat tim quan trong cla cac
cong viéc. So d6 cua CI, CRI va SSI va chi sb

ngudng do nhay trung binh ctia cac cong viéc
chinh khi thi céng hd Thac Chudi dugc mo ta
nhu cac hinh sau:
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- Bidu @b chi s5 €1 Hinh 5. cho thiy, cong viéc 1, 5, 6, 8, 32, 33,
1 34,35, 36, 38, 39, 40, 43, 44 1a dugc uu tién cao
j nhét. Chi s6 CI cua cac hoat dong nay 16n hon chi
! s6 CI trung binh = 28%.

|| Hinh 6. cho thay SSI cho cac nhiém vu cua

1.00 (

080 8 1

0.60 | -_..--|-

0.40 l |
l' L
1

=F==I===0kl

||
e : 1T —mouli N :

305 7 9 1113151719 21 23 25 27 29 31 33 35 37 39 41 43 viéc xay dung dap dat va gia tri SSI trung binh
Cong vie =7%. Céac cong viéc: 1, 3, 5, 6, 8, 32, 35, 36, 38,
Hinh 7. Chi s6 CI 39,40,43,44 dua vao cac gia tri SSI trung binh &
- Bicu db chi s& 5| trén, chung dugc xép hang uu tién’cao nhit,
060 trong khi d6 cac cac cong viéc khac xép hang uu

o tién thur 2.
0 Nhu vdy c6 thé thdy, co nhiing cong viée co
010 - ~ chi s6 CI cao nhung chi s6 SSI lai thap nén murc

B T dd uu tién s€ giam Xuéng 1 cép.
cona vk 6. KET LUAN

Hinh 8. Chi s6 DS Bai viét da dua ra co s 1y thuyét vé phuong

phap lap tién d6 theo 1y thuyét do tin cay, sir dung
md phong Monte-Carlo. P& mé phong tién do thi
cong can thuc hién qua 4 buoc: Lap tién do co s,
phan tich va gan cac rai ro, md phong, tinh toan
céc chi sd tin cdy va danh gia két qua. Trén co s&
d6 tac gia ciing da tinh toan kiém chirg cho cong
) trinh hd Thac Chudi - Quang Binh, cho thiy két
Hinh 9. Chi s6 CRI qua tuong dbi phu hop véi thuc té.

Biéu dd chi s6 CRI
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Abstract:
MONTE-CARLO SIMULATION FOR CONSTRUCTION SCHEDULE OF THAC CHUOI
RESERVOIR IN QUANG BINH PROVINCE

In Vietnam at present, construction schedule is mainly done using horizontal diagram method (GANTT).
This method does not show the correlation between jobs and construction time is determined based on
the experience and subjectivity of the founder. PERT was born to overcome the disadvantages of this
method, but PERT is usually only interested in a critical path, not the possible paths that are the critical
path in the calculation process, moreover, the determination of minimum time, maximum time, and
expected time values are often difficult. Therefore, using Monte-Carlo simulation will help overcome
the above problems. The article is based on the previous researches of the author to simulate the
construction schedule of Thac Chuoi reservoir in Quang Binh province following Monte-Carlo
simulation. Thereby helping the relevant parties have an additional method to set up and manage the
construction schedule.

Keywords: Cause delay schedule of construction, risk
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