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XAY DUNG TIEN PQ THI CONG CONG TRINH THUY LOI
THEO LY THUYET PO TIN CAY

Nguyén Hiru Hué
Bo mon Cong nghé va Quan Iy xdy dung - Pai hoc Thuy loi
Nguyén Viin Son
Bo mon Cong nghé va Quan Iy xdy dung - Pai hoc Thity loi

Tém tit: Cham tién dg thi cong trong cong trinh thity loi khéng con xa la ma da tré nén phé
bién trong thoi gian qua. Cdc yéu 16 rii ro gady chdm tién dé va mirc dé anh hwong cua Zung
nhadn t6 dén viéc cham tién do cong trinh thily loi da dwoc tdc gia phan tich va danh gid. Qua két
qua nghién ciru da cho thdy viéc lap tién dé thi cong theo phwong phdp tat dinh hién nay khong
phi ho‘p V6i thuec té thi cong. Vi 1 vay, phurong phdp ldp tién dg thi cong cé xét dén cac nhdn 16 riii
ro la can thiét. Nghlen cieu nay dwa ra phuong phdp ldp va danh gid tién do thi cong cong trinh
thity loi theo Iy thuyét do tin cdy bang viéc mé phong Monte-Carlo dya trén cdac phdn phéi thoi
gian thi cong da duoc tdac gia nghién ciru trude day.

Keyword: Tién dg thi cong, dé tin cay, rui ro

Summary: Delay in schedule of construction in irrigation work has become popular in recent
years. The risk factors causing delay and the influence of each factor on the delay of irrigation works
have been analyzed and evaluated by author. The results of research have shown that the current
construction schedule by determined method is inappropriate. Therefore, planning schedule method
that considers risk factors is essential. This research provides a method of planning and evaluating
schedule of irrigation works through the reliability theory by Monte-Carlo simulation based on the
construction time distributions which is previously studied by author.

sau d6 dén cac nhén t6 bén ngoai. Trén co s&
d6, nghién ctru ciing d4 tién hanh thu thap va
phén tich thdng ké cac dai lugng thoi gian thi
cbng cua cac cong viéc chinh trong cong trinh
thiy loi dé 1am co s& cho viéce 1ap tién do thi

1. PAT VAN DE

Cong trinh thiy lgi c6 tAm quan trong trong
viéc 6n dinh va phat trién kinh té-x3 hoi.
Trong nhitng ndm gan day c6 nhiéu cong trinh
thuy loi d3 dugc Chinh phi quan tdm dau tu.

Tuy nhién, viéc chdm tién d6 thi cong cac
cong trinh thuy lgi da gdy thiét hai khong nho
cho ngén sach.

Trong nghién ctru trudce day [1], tic gia da chi
ra ¢6 6 nhom nhan t6 giy anh huéng dén chim
tién d6 thi cong do 1a: Ky thuat, bén ngoai, con
ngudi, thiét ké, qué trinh va phép 1y. Trong d6
yéu tb k¥ thuat 1a yéu td tac dong manh nhét,

Ngay nhén bai: 16/9/2019
Ngay thong qua phan bién: 09/10/2019
Ngay duyét dang: 15/10/2019

cong, tranh dinh tinh chil quan cta nguoi lap.

V61 nghién ciru ndy tac gia danh gia sy khong
chic chin trong viéc 1ap tién d6 cta cong trinh
thity loi. Pau tién, sir dung phuong phép so db
mang (CPM) dé 1ap tién do thi cong cho cong
trinh theo cich lam thong thuong, duge goi la
tién d6 co s6. Sau do, xem xét cac tac dong
clia cac nhén té bang viéc md phong thoi gian
thi cong theo mé phong Monte Carlo (MCS).
Ngoai ra, su'’khdng chic chin cia thoi gian thi
cong cac cong viéc xay dung duoc dinh lugng
v6i cac duong phan phdi rui ro va cac chi sd
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d6 nhay voi thoi gian. Cong trinh ddp dat hd
Darana-Binh Phudc dugce ing dung thyc hanh
dé danh gia hiéu qua ctia phuong phép luin dé
xuét trong viéc 1én ké hoach cho céac hoat dong
xay dung dép.

2. CO SO KHOA HQC
2.1. Phwong phap so d6 mang

Trong CPM, khoang thoi gian clia mot nhiém
vu hodc hoat dong ctia du an dugc x4c dinh
dua trén mo hinh tt dinh (thong qua du doan
chi quan cia nguoi lap va cén dbi dya trén
dinh muc xay dung) Puong ging bao gom
c4c hoat dong ma téng thoi gian du trit bing
khong va khong dugc tri hoan trong qua trinh
hoan thanh.

2.2. So sanh giira Pert va CPM

Su khéac biét chinh giitta PERT va CPM 1a tinh
toan thoi gian hoat dong cua ching. PERT st
dung trung binh trong sb thoi gian co nhidu
kha ning nhét, thoi gian lac quan, va thoi gian
bat lgi. CPM sir dung thoi gian trung binh.
Hinh 1 minh hoa thoi gian dugc str dung trong
ca hai phuong phap.

Truong hop 6 nhids
Cao khi ning xdy ra nhat (
duoc sir dyng trong tinh
todn CPM]|hic bit dau

Thoi gian trung
binh PERT

N

Phan phdi béta
.

N
~

,
’:'<—Phén phdi tam gidc

X3c sudtxayra

v Thuan loi Batloi
Thap

Théi gian kha dung

Hinh 1: Thoi gian sir dung trong PERT
va CPM

Mot trong nhiing thiéu sét cia phwong phap
PERT 1a su kho khin trong viéc do luong thoi
diém thuan loi, bat loi va c6 nhiéu kha ning
nhét (Littlefield va Randolph 1987). Hon nita,
bét lgi quan trong nhédt cia PERT 13 né chi
xem xét mot duong ging. PERT khong xem

xét cac duong gn véi du(‘n}g gang. Trong
truong hop nay, PERT cung cap udc tinh thap
hon thoi gian thyc d€ hoan thanh du é4n
(Hendrickson va Au 1989).

Ly thuyét do tin cdy dua trén phuong phap mbd
phong Monte Carlo (MCS) co thé khic phuc
nhitng thiéu sé6t ciia PERT. MCS tép trung vao
c4c hoat dong gin dudng ging bang cach sir
dung phan bb xic suit cho cac khoang thoi
gian hoat dong khac nhau trong khi 1ap ké
hoach du an.

2.3. Phuwong phiap m6 phong Monte Carlo

Phuong phap mé phong Monte Carlo tao ra
nhidu sé lidu dau vao nglu nhién ding d&& mo
phong hé théng va tinh toan nhiéu sé liéu dau
ra, mdi sd twong tmg véi mot md phong cho hé
théng. Sau dé, nhiéu md phong dau ra duoc
phan tich mdt cach thng ké dé danh gia dic
trung hé théng. Céc budce thuc hién md phong
MCS duge thé hién nhu hinh 2.

2.4. Céc chi sé a9 tin cdy
a. Chi sé t6i han

Chi sb t6i han danh gia tim quan trong cua du
4n. CI duoc thé hién dudi dang ph?m traim. NO
cho thdy ty sb giita s6 1An ma mot hoat dong
nam trén dudng ging cua du 4an trén tdng sb
mo phong dy 4n véi MCS. Cac hoat dong c6
CI cao thi du an cang c6 kha nang bi chdm tré
néu cac hoat dong nay bi chdm. Chi s6 CI
duogc xac dinh theo phuwong trinh sau:

H .
Cl;=/x100 j=1.2,...n

Trong d6: j= nhan t6 hoat dong; n= s6 hoat
dong cua du an; Hj= s6 thoi gian ma hoat dong
thr j t61 han trong MCS; va N 1a tdng sb lan

I3p lai trong phuong phap MCS.
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1.L4p mo hinh
toan hoc

A\ 4

2.Xac dinh cac bién rii ro va bién
két qua

3. Gi4 thiét dang phan phdi x4c suat cho
cac bin rii ro

A 4

4.X4c dinh c4c théng s6 cho hdm phan
Pphoi xdc suat

A 4

5. Tao céac s0 ngau
nhién

y

6. Tién hanh mo
phong

v
7. Phan tich két
qua

Hinh 2: Cac budc thuc hién MCS

b. Chi s6 d6 nhay thoi gian

Chi sb DS cta mot hoat dong ude tinh sy dnh
huéng ma khoang thoi gian cta hoat dong @6
dbi véi thoi gian cda téng du an. Cac hoat
dong c6 chi sé DS cao c¢6 nhidu kha ning anh
huong t6i thoi gian clia du 4n nhéat. Nguoi ta
tinh todn chi s6 DS tir su tuong quan gifta thoi
gian cia mot hanh dong va thoi gian cta cac
hanh dong khac. Su twong quan duoc tinh toan
thuong xuyén véi hé sb trong quan Spearman:

PR COHCIND

J N(N*N-1)

Trong d6: pi= hé sb twong quan cho hoat
dong thir j; i= s0O m6 phong ctia phuong phap
MCS; d;= su khac nhau gilta cic thit hang

BRI CONG NGHE |

cua khoang thoi gian cua hoat dong thtr j va
khoang thoi gian cia dy 4n trong sy mé
phéng thtr i; N= tong s6 mo phong phuong
phép MCS.

c. Chi s6 tinh chat quyét dinh

CRI dugc stir dung dé x4c dinh tAm quan trong
cta thoi gian cia mot hoat dong dbi véi thoi
gian cia du 4n. Chi s§ CRI ciia mdt hoat dong
c6 gia trj cao biéu thi rﬁng hoat dong nhu vay
co anh hudng 16n so hon cac hoat dong khac
t6i khodng thoi gian ciia dy 4n. Chi sé CRI
duoc tinh theo cong thirc c6 lién quan giita chi
s6 CRI va chi sé DS:

CRJ; = DS; x CIj -
d. Chi s6 thoi gian nhay cém

Mot trong nhitng nhugc diém cta viéc sir dung
CI 1a sy hién dién ctia mt hoat dong trong tat
ca cac md phéng cua phuong phiap MCS
khong ngu y tdm quan trong cua hoat dong do
dé hoan thanh mot dy 4n dung thoi han. Vi dy,
mot hoat dong coé khoang thdi gian 13 mot
ngdy c6 it anh hudng t6i thoi diém két thuc du
an. DPay c6 thé 14 truong hop ngay ca khi mot
hoat dong c6 CRI = 100%. Dé khic phuc bét
loi ndy, ngudi ta c6 thé sir dung SSI.

Dé x4c dinh va xép hang céc hoat dong co thé
anh huéng dén khoang thoi gian va ngay két
thiic du an, SSI duogc tinh béng cong thirc thé
hién du6i dang phan traim (PMBOK 2004).
SSI = ‘/ Vax‘(df) I
a \/ Var(RD)
—— 0({5 ‘ C\I

SSI =
ORD

Trong d6: i= bd dém hoat dong; di = thoi gian
hoat dong thtt i; 64 = dd 16ch chuén cua thoi
gian hoat dong thir i trong md phdng lip lai;
RD = téng thoi gian ctia du 4n; v orp = chuin
dd léch cua téng thoi gian du 4n cho cac 14n
13p lai m6 phong.
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e. Chi so ndi tiép/song song

Chi s& SP duoc xic dinh trong khoang (0,1)
cho biét liéu c6 hay khdng viéc du 4n tuén theo
mang ludi nbi tiép hodc song song. Néu SP=0,
tAt ca cac hoat dong dugc xép song song, trong
khi SP=1 nghia 12 tat ca cac hoat dong dugc ndi
du6i nhau va mang ludi nay hoan toan theo thir
tu ndi tiép. SP 1a mét chi sb:

SP= |1

néu n=1

néu n>1

Trong do: n = sd hoat dong c6 thoi han khac
khong; (cac hoat dong chi xac dinh thoi gian
bat dau hodc két thuc cac mdc quan trong
khong dugc xem xét); va m = sd lwong hoat

Tién d6 c6 xét dén

Tién d6 co' so rii ro

déng thyc hién tdi da cua du an.

Néu mang ludi & dang song song thi céc chi 56
CI, DS, va CRI 13 quan trong nhit. Mit khic,
néu dy 4n 12 mang lui ndi tiép, chi sb t6t nhat
cho phan tich dy an 1a SSI. Tinh chinh x4c cua
cac du bao trong cac hoat dong song song thip
hon so véi cac du bao trong cac hoat dong nbi
tiép. No6i cach khac, sb lwong cac hoat dong
duoc xem xét cang 1on thi mirc d§ chinh xéac
cua dy bao cang cao.

3. LAP TIEN PQ THI CONG THEO LY
THUYET PO TIN CAY SU DUNG MO
PHONG MCS

D& 1ap tién do thi cong theo ly thuyét do tin
cdy sit dung md phong monte-carlo can ti€n
hanh 4 budc theo so do sau:

Mo phong

Phin tich két qui
Monte - Carlo

( Haaghse
b 2

Hing phin phéi

Tri 56 t¢i han
Congvitc 1
Caegvite
Coagvigz3
Cong vtz é
Caogvigc S
Caegiaz§
0 il L i 100

Phin phoi théi gian hoan thinh

120408 230408 30308

150308

v

Hinh 3: Cdc bude Idp tién do thi cong theo Iy thuyét do tin cdy

Bué6c diu tién yéu ciu phai 1ap tién do co
s& nhu cac phuong phap ¢ dinh thuong
dung lam co so dé tham chiéu cho cac
budc con lai. Trong budc thi hai, su khong
chic chin cta thoi gian thi cong hay céac
rii ro duge xét dén din dén sy udc tinh
pham vi thoi gian hoat dong. Buéc thir ba
doi hoi mot md phong Monte-Carlo md
rong dé md phong tién d6 dua trén cac ude
tinh thoi gian & budce 2. Trong budc cudi

cung, két qua dugc bdo cdo thong qua danh
gia chi s do tin cay.
Buoc 1: Lap tién do co sé

Ca hai phwong phép lap tién d6 PERT va CPM
déu tinh toan dudng ging duya trén logic va cac
udc tinh thoi gian hoat dong duoc thuc hién
mot cich chil quan béi ngudi 1ap tién do va
ngudi quan ly du an. Tuy nhién, cac udc tinh
d6 thuong gip sai 1dm va mang tinh chii quan,
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kinh nghiém cta nguoi lap tién do. Hon nita,
trong qua trinh thi cong cé nhitng cong téc
nim trén dudng ging c6 thé tr& thanh nhirng
cong tac khong ging va ngugc lai, do gip phai
tac dong cia nhiéu yéu t6 da duoc phén tich
trong nhitng ndi dung duoc tac gia nghién ciru
trude do.

Buéc 2. Rii ro va sy khéng chdéc chén

Quan ly rui ro doi hdi k§ ning phén tich va
kién thirc co ban vé thdng ké, trong d6 thuong
duoc coi 1a phtrc tap vé mat toan hoc va d6i
khi 1a 1y thuyét va xa roi thyc tin. Trong buéce
ndy, viéc thiét 1ap ham xac sudt cta thoi gian
thuc hién cac cong tac 13 rat quan trong. Viéc
nay da duoc nghién ciru va phén tich trong noi
dung nghién ciru cua tac gid. Diéu nay s& gitp
ich nhiéu cho cac k¥ su trong viéc 1ap tién do
thi cong trong cong trinh thuy lgi. Viéc st
dung ham phan phdi x4c sut cua thoi gian thi
cdng cac cong viéc so véi budce 1ap tién do co
s¢ ma thoi gian dugc xac dinh dya theo dinh
mirc c6 y nghia rat 16n trong budc 2 nay.

Budc 3. Mo phong Monte-Carlo

Nguyén tic co ban co ban cta chay m6 phong

Monte-Carlo dugc moé ta nhu sau:

S6 ngin nhién Ham phén phéi xac suat
000 Xic suit

075 025 *
£5.071 w

Thai gian cia
050 s cong vide
v .
Théi gian cia céng vide duge xét dén

)

Thay ddi trong duéng tién 46 co s&

Hinh 4: Nguyén tic mé phong monte-carlo

O budc nay, trong moi 1an chay s& tao ra 1 sb
ngiu nhién tir 0 dén 1, tuong ng véi né sé c6

EECCITYOTM  CONG NGHE

1 thoi gian cong viéc dya trén phan phdi xac

suit da duoc thiét lap, tir d6 x4y dung duoc
tién do tuwong rng, qua trinh nay duoc lap di
1ap lai nhiéu lan.

Buéc 4. Két qua

Trong mdi 14n chay md phéng, cdng cu md
phong d3 ghi lai tit ca céc tién dd cia du an va
cac duodng ging trong tién trinh mé phéng dé
c6 thé do luong mirc 4§ nhay ctia hoat dong
cua dy 4n. Céc chi sb d6 nhay nay phén 4nh
mirc d6 chinh x4c cua tién do theo ly thuyét do

tin cdy. -

4. XAY DUNG TIEN PO THI CONG
CHO PAP DARANA '-

4.1. Giéi thiéu dap Darana

bép Darana thugc huyén Bu Pang, tinh Binh
Phuéc. Dap dit dong chit, véi hé sb mai
thuong Iwu m = 2.5, ha Ivu m = 2,25. Dip d4t
bang may dam bao do chit dat dip K > 0,95.
Xt ly thdm bing khoan phut vita sét + xi
mang, lam day chan khay chéng thim cho nén
va than dap. Gia c6 méi thuong luu bing da 14t
khan. Mt dap: Chiéu rong +6,0m; Mai ha luu:
Mai ha luu trdng ¢ va 1am hé théng ling tru

thoat nudc;

Hinh 5: Mt cdt ngang dap

4.2. Lap tién d9 thi cong co sé theo dinh
mirc xay dung

Tién do thi.cong duoc tinh toan dua trén can
dbi cung Urng nhén luc va dinh mic xay dung

nhu sau:
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Bang 1: Tinh ton tién d9 co s&

Cong dinh | Cong thanh | Thoi gian

M4 hidu Tén cong viéc Ponvi | Khoiluong R :
mtc phan (ngay)

AA.11215 | Chufn bi mit bang 100m’ 41.011 1.535 62.95 6.5

AB.27321 |Dao méng vai tréi 100m’ 41.011 4.19 171.83 9.0

AB.27321 |DPao mong vai phai 100m’ 27.341 4.19 41.96 2.5

Khoan tao 16 d phut
vita

PH.10010 |Phut vira xit 1y thAm 1,020. 475.32
AB.63114 |Dip dap vai tréi 247.383 366.12

KH.10010 1,020. 1.14 1162.8

AB.63114 |Didp dap vai phai 164.922 . 24408

Xeép da ling tru
AE.12110 1,153.73 . 1384.47

thoat nudc

Lam ting loc bing
dd dam 4x6

Lam ting loc bing

AK.96133 8.665 . 74.52 4.0

AK.96111 9.056 . 53.15 3.0

cat

L4t 84 méi th
AE.12120 | -tcamarthuons 557.28 . 780.19 39.5

luu
Téng 157

Két qua, sau khi can d6i ngudn tai nguyén Bang 2: Bang tién d9 cong tac chinh
(biéu d6 nhan hyc):

+ Thoi gian khoi cong: ngay 6/9/2019

K9 Moi
}: Cong viéc quan Ngay
hiéu )
hé

+ Thoi gian thi cong: 157 ngay

A Chuén bi
Dao moéng vai | Sau
trai, ddt cip 2 | A,C
Khoan phut xi

B

Iy thAm Sau A

Dao mong vai | Sau
phai, dit cdp 2 | A,C
Bép dap wvai| Sau
trai B,C,D
Pap dap vai
phai

Sau D

Hinh 6: So d6 mang cho cdc cong tdc chinh
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! 4.3. Tac dfng ciia cac yéu to rii ro va phan Bang 4: Xdc suat cac cong viée
| phoi xdc suit cac cong viéc:

|

|

Thap hon PM | Cao hon PM
Béng 3: Tac dong ciia cac rii ro , Tén cong | (%) (%)
R Vi 1B |20 | 1 Lech
X e CV bj tic déng chuan chuan
Ky AEE Tan suat x .
iy 7S Tén riti ro Chuan bi
i ™ xlB|c|D|E|F|c L
mat bang | 85.50 | 4.58 111.62 | 3.57
1| TK | Ho so thiét ké (sai xot, 13i...) 790 x[x|x D;ao dat ~ ~
. cap 2 90.02 | 3.91 125.77 | 7.25
Yéu t0 bén ngoai (thiy van, Ehonn
2| BN | dong chay, dia chat, quyét X x| x|x ) ,)
dinh chém cia chi dhu f..) 24.80 pDh;l_lt — 90.18 | 4.81 120.31 | 6.68
3| oy | Conngwi (thay doi, khong . . crap 12}1
| chuyén nghitp...) 18.00 ‘ ©  Migg78 335 |[15227 |s.16
e Ky thudt (bién phdp thi cong, . <l x k95
mdy méc thiétbi... 1850 ¥ Lit da
Phap Iy (hop dong khong mai R
S|PL chit ché...) 730 X nghiéng 88.43 | 430 | 122:04-19.16
Qua trinh thl cong (cham ban
dhs iggm?‘bm’ch@m‘hm 830 | 4.4. Tinh to4n tién d¢ theo ly thuyét dj tin
: cdy st dung mé phéng Monte-Carlo:
Bang 5: M6 phéng tién d¢ thi cong theo Monte-carlo
. Du
Min ki én Max Ngay
TT | Ky hiéu mean SD thi |ESD| EFD |LSD| LFD
(ngay) | (ngdy) |(ngay) cong

6.4 7 7.85383 | 7 |0.72334| 7 0 7 0 7
8.5 9 11.8122| 9 1.7913 7 78 85 78 85
55.7 63 |73.3213| 63 |8.83093| 71 7 78 7 78 ‘
27 |© 3 4.387 3 1090479 2 78 80 83 85 \
33.0 38 |57.2669| 38 |12.8178| 37 85 | 122 | 85 122
29.7 32 |483599| 32 |10.1654| 31 80 | 111 | 91 122
36.2 40 143.4816| 40 |[3.64555| 36 122 | 158 | 122 | 158

N | B~ W] N —
Q| = o™ I Q| W >

Béng 6: Két qua mé phéng 3 - 120
2.5 - 100
2 I - 80
ro . 15 il - 60
S0 1an mo6 phéng: 10000 lan 1 f " 40
0.5 lL | ! ;H] - 20
Trung binh: 159.4222 | ngay o ulsmRISHIAIAIN ml@mm:..; — L,
Lén nhét: 229 ngay ’ s 545 %
Nho nhét: 92 ngay Hinh 7: Biéu d6 xdc sudt sé lén mé phdng

va thoi gian hoan thanh dy dn
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Biéu db tién do cho thiy thoi gian hoan thanh
du 4n & x4c sudt 95% 13 185 ngay.

4.5. Tinh toan chi s6 d9 tin cay
a. Chi sé SP

Trong s6 15 cong viéc cin thiét cAn thuc hién
vi€c thi cong dap d4t Darana, c6 10 cdng viéc
c6 tAm quan trong va c6 khdi lwong 16m, trong
d6 c6 8 cong viéc chinh chinh dugc xem xét
lap tién @6 md phong. Chi sé SP cho viéc xay
dung dap dat Darana: SP= (8-1)/(11-1)=0.7.

Vay chi s6 SP gin bing 1 cho thiy tién d6 thi
cong duge mo phong 13 dang ndi tiép, c6 nghia
1a viéc du bdo cé d6 chinh xac cao. Ngoai ra
trong mang ndi tiép thi chi s§ SSI duoc chu y
hon céc chi sb con lai nhu CLCRI.

b. Chi sé CI, CRI va SSI

Bang 7 liét ké cac két qua tir viéc phan tich mo
phong cho chi s6 d nhay thoi gian CI, CRI va
SSI. Truéc tién mudn phan tich dugc do nhay
vé thoi gian clia cic cong viéc, cAn phai so
sdnh v4i gid tri trung binh cia do nhay. Mot

hanh dong can thiét phai duoc thuc hién néu
cong viéc nao cé dY nhay thoi gian 16n hon gia
tri trung binh.

Quan sat tir bang 7 thiy ring hoat dong chudn
bi cia du 4n c6 chi sb CI=100% 13 mdt hoat
dong quan trong cua dy &4n. Cac nhi€m wvu
chinh khéc c6 chi sb d6 nhay tam thoi cao, dac
bi€t cong viéc khoan phut c6 CI=100% cho
thiy mic d6 quan trong clia cong viéc nay
trong qua trinh thi cong.

Meic du trong tién d6 thi cong co s& da chi ra chi
c6 cong viéc chuén bi, khoan phut, dao méng vai
trai, dip dap vai trai va lat d4 mai thuong luu
nim trén duong ging. Nhung-qua két qua mod
phong co thé thdy khong phai Iic nao cic cong
viéc ndy ciing déu nim trén dudng ging. Viéc
1l ro trong qué trinh thi cong dap dét lam cham
tién d6 thi cong 1a diéu khong thé tranh khoi. Vi
vay, biét truée, du béo trude duge thoi gian thi
cong va ndm bat duoc tAm quan trong ciia timg
cong viéc cd y nghia quan trong trong lap va
quan 1y tién d6 thi cong.

Bang 7: Cic chi sb d tin ciy

Cong viéc A B C D E F G
CI 1.00 0.77 1.00 0.25 0.77 0.25 1.00
CRI 0.01213 | 0.01068 | -0.0002 | 0.01489 | 0.00686 | -0.001 -0.004539
SSI 0.05873 | 0.07944 | 0.60992 | 0.00936 | 0.07947 | 0.1633 | 0.4371084

Chi s ngudng do nhay trung binh can duoc st
dung dé 1am nbi bat tAm quan trong cua céc
cong viéc. So dd cua CI, CRI va SSI va chi sb
ngudng do nhay trung binh cua cac cong viéc

chinh khi thi cong d4p dat Darana dugc mé ta /

nhu céc hinh sau:

Hinh 8 cho théy, cong vi€c chudn bi mat béng,
dao mong vai trai, khoan phut, dép dap vai trai
va lat d4 mai thugng luu 1a dugc uvu ti€n cao
nhét. Chi s6 CI cta cac hoat dong nay 16n hon
chi s6 CI trung binh = 72%.

~ BiéudbdchisdCl

Hinh 8: Chi sé CI
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Hinh 9: Chi sé SSI

Bi€u db chi sd CRI

Hinh 10: Chi sé CRI

Hinh 9 cho thdy SSI cho c4c nhiém vu cua
viéc xay dung dap dat va gia tri SSI trung binh
= 21%. Cac cong viéc: khoan phut va lat da
mai thuong luu cé tri s6 SSI theo thi tu 1a
61% va 44%. Dya vao céac gid tri SSI trung
binh & trén, chung duoc xép hang wu tién cao
nhét, trong khi d6 céc cac cong viéc khac xép
hang wu tién thir 2.

Hinh 10 cho théy gia trj CRI cho cé4c cong viée
chinh ctia du 4n xdy dung dap dit 13 két qua tir
viéc nhan céc chi sb CI va DS. Gi4 tri trung
binh cua CRI béng 1%. Mit khac, cac cong
viéc: chudn bji mait bing, dao méng vai trai,
ddp dap vai trai, dip dap vai phai c6 gid tri
CRI cao hon gia tri CRI trung binh va duoc
xép hang uu tién cao nhit vé tri s6 CRL

Céc chi sd cho thay hoat dong dip dap vai trai
c¢6 chi s& CI 16n tic 13 ndm trén dudng gang

|  KHOAHQC - CONG NGHE

kha nhiéu, nhung chi s6 SSI lai nho hon gia tri
trung binh, nén néu bé qua rui ro lién quan dén
cong viéc ndy s& gay anh hudng dén cac cong
vi€c khac.
Béng 8: Cac hoat dong c6 d nhay nhit
d6i véi xay dung dap dat Darana

Cong viéc

> Nhiém vu cin chi v
chinh : ; y

Chuén bi may méc, thiét b

Chuén bi mat béng

Cong tac

chuénbj | Chuanbj nhan lyc

Xay dyng dudng thi cong (néu
can) -

May moc, nhan luc

Dao méng

vai trai Phoi hO’p Xe méy

Thiy van, dong chay

Cong tac khoan

Bo tri t0 doi

Cong tac kiém tra, theo doi

Bai vat li¢u

Bai thi nghiém

Pap dat | Thicong day chuyén

vai trai

Kiém tra, theo doi

Phdi hop xe may, thiét bi

Khi tugng thuy van

Lat d4 mai | Chudn bj vat liu
thugng
Ivu

Tb tho chuyén mon, ky thuit,
tay nghé

5. KET LUAN

Nghién ctru di trinh bay cic han ché cua
phwong phép lap tién d6 theo CPM va PERT,
tir 46 cho thiy phwong phap Iap tién do theo ly
thuyét do tin cdy 1 cin thiét. Trén co s& cac
nghién clru trude day cla tac gia, thoi gian thi
cong cac cong tdc dugc xac dinh mdt cach
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ngau nhién dya trén phan ph01 X4c suét co xét
dén anh huéng cua cac yéu tb rai ro. Lap tién
d6 thi cong cong trinh thiy lgi theo ly thuyét
do tin cdy st dung md phéong Monte-carlo
duoc thuc hién qua 4 budc: Lap tién d6 co s,
x4c dinh rui ro va phin phdi x4c suét cac cong
viéc, chay md phong, phan tich do tin cay.

Cac két luan d3 dugc dua ra dya trén ket qua
cua nghién clru nay:

Thoi gian hoan thanh cong viéc ¢ xac suat

TAI LIEU THAM KHAO

95% 13 185 ngay. Thoi gian dy kién ban dau
(157 ngay) chi dat d9 tin cay 47%.

Cac cong viéc nhu cong tac chuén bi, giai
phong mit bang, khoan phut dap dap vai trai
can het strc chu y, dac biét can luu y céc diéu
kién vé& khi tuwong thuy vin anh hudng dén
cong tac dép dap. Chu y hoan thanh tap trung
vao cac cong viéc co chi s6 do nhay cao khoan
phut xir thim va 14t ¢4 mai thuong luu.
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