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CONG NGHE

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

Nguyén Hiru Hué
Bo mon Cong nghé va Quan ly xay dung - Dai hoc Thuy loi
Nguyén Vin Son
Bo mon Cong nghé va Quan ly xay dung - Dai hoc Thuy loi

Tém tat: Chdm tién dé thi cong trong cong trinh thiy loi khéng con xa la ma da tré nén phéd
bién trong thoi gian qua. Cdc yéu té rii ro gdy chdm tién do va mitc dg anh huwong ciia timg
nhan to den viéc cham tién do cong trinh thuy loi da dwoc tdac gia phan tich va danh gia. Qua ket
qua nghién cieu da cho thdy viéc lgp tién do thi cong theo phwong phdp tdt dinh hién nay khéong
phit hop véi thuc té thi cong. Vi vy, phirong phdp Idp tién do thi cong c6 xét dén cdc nhén t6 rii
ro la can thiét. Nghién civu nay dwa ra phwong phdp ldp va danh gid tién d thi cong cong trinh
thity loi theo 1y thuyét do tin cdy bang viéc mé phong Monte-Carlo dia trén cdc phdan phéi thoi
gian thi cong da duoc tdac gia nghién cuu trudc day.

Keyword: Tién dg thi cong, do tin cdy, rii 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.

1. PAT VAN PE

Cong trinh thuy loi ¢6 tim quan trong trong
viéc 6n dinh va phat trién kinh té-xd hoi.
Trong nhitng nim gan day c6 nhiéu cong trinh
thity loi dd dwoc Chinh phii quan tim dau tu.
Tuy nhién, viéc cham tién do thi cong cac
cong trinh thuy lgi da gay thiét hai khong nhd
cho ngan sach.

Trong nghién cuu trude day [1], tac gia da chi
ra ¢6 6 nhom nhan té gay anh huong dén cham
tién do thi cong do la: K¥ thuat, bén ngoai, con
ngudi, thiét ké, qua trinh va phap 1y. Trong d6
yéu t6 k¥ thuat 1a yéu t6 tic dong manh nhét,
sau d6 dén cac nhan té bén ngoai. Trén co sé
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d6, nghién ctru cling da tién hanh thu thap va
phan tich théng ké cac dai lugng thoi gian thi
cong cua cac cong viéc chinh trong cong trinh
thuy loi dé lam co s& cho viée 1ap tién do thi
cong, tranh dinh tinh chu quan cua nguoi 1ap.

Véi nghién curu nay tac gia danh gia sy khong
chéc chin trong viéc lap tién d6 cia cong trinh
thuy loi. Pau tién, st dung phuong phap so do
mang (CPM) dé lap tién do thi cong cho cong
trinh theo cach lam thong thuong, duoc goi la
tién do co s&. Sau d6, xem xét cac tac dong
clia cac nhan t6 bang viéc md phong thoi gian
thi cong theo m6 phong Monte Carlo (MCS).
Ngoai ra, sy khong chic chan cua thoi gian thi
cong cac cong viéc xay dung dugc dinh luong
v6i cac duong phan phdi rai ro va cac chi sd
d6 nhay voi thoi gian. Cong trinh dap dit hd
Darana-Binh Phuéc dugc ung dung thuc hanh
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dé danh gia hiéu qua ciia phuong phap luan dé
Xuét trong viéc 1én ké hoach cho cac hoat dong
xay dung dap.

2. CO SO KHOA HOQC

2.1. Phwong phap so dé mang

Trong CPM, khoang thoi gian cia mdt nhi¢m
vu hoac hoat dong cua du an dugc xac dinh
dua trén mé hinh tat dinh (thong qua du doan
cht quan cua ngudi 1ap va can ddi dwa trén
dinh mutc xdy dung). Pudng ging bao gém
cac hoat dong ma téng thoi gian du trir bang
khong va khong dugc tri hoan trong qué trinh
hoan thanh.

2.2. So sanh giira Pert va CPM

Su khac biét chinh gitra PERT va CPM la tinh
toan thoi gian hoat dong cua chiing. PERT st
dung trung binh trong sb thoi gian c6 nhiéu
kha ning nhét, thoi gian lac quan, va thoi gian
bat loi. CPM sir dung thoi gian trung binh.
Hinh 1 minh hoa thoi gian dugc st dung trong
ca hai phuong phép.

Trurtns hop o nhigs
Cao kha ning xav ra Ill'lf;.t{
duge sir dung trong tinh
todn CPMJhic bat dau L
Thai gian trung
binh PERT
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Hinh 1: Thoi gian sw dung trong PERT
va CPM

Mot trong nhiing thiéu sét ciia phwong phap
PERT Ila sy kho khan trong viéc do luong thoi
diém thuan loi, bat loi va c6 nhidu kha ning
nhat (Littlefield va Randolph 1987). Hon nita,
bat loi quan trong nhat cia PERT 13 no chi
xem x¢ét mot duong gang. PERT khong xem
xét cac duong gin v6i dudng ging. Trong
truong hop nay, PERT cung cap udc tinh thip

hon thoi gian thyc dé hoan thanh du 4n
(Hendrickson va Au 1989).

Ly thuyét do tin cay dua trén phuong phap mo
phong Monte Carlo (MCS) c6 thé khic phuc
nhirng thiéu sot cia PERT. MCS tép trung vao
cac hoat dong gan dudng ging bang cach sir
dung phan bd xac suit cho cac khoang thoi
gian hoat dong khac nhau trong khi lap ké
hoach du an.

2.3. Phuwong phap moé phéng Monte Carlo

Phuong phdp md phong Monte Carlo tao ra
nhiéu sb liéu dau vao ngiu nhién dung dé mo
phong hé thong va tinh toan nhiéu sb liéu dau
ra, mdi sd twong g voi mot mo phong cho hé
thng. Sau d6, nhiéu moé phong du ra duoc
phan tich mot cach thong ké dé danh gia dic
trung hé thong. Cac budc thyc hién mé phong
MCS dugc thé hién nhu hinh 2.

2.4. Cac chi s6 d tin ciy
a. Chi sé téi han

Chi s6 toi han dénh gia tim quan trong cta du
an. CI dugc thé hién dudi dang phﬁn tram. No
cho thy ty sb giita s6 1an ma mot hoat dong
nam trén dudng ging cua du 4n trén téng sd
mo phong du an véi MCS. Cac hoat dong co
CI cao thi du 4n cang c6 kha ning bi cham tré
néu cac hoat dong nay bi cham. Chi s6 CI

duoc xac dinh theo phuong trinh sau:

c1;=2x100 j=1,2,...n
N

Trong d6: j= nhan td hoat dong; n= sb6 hoat
dong ctia dy an; Hj= s6 thoi gian ma hoat dong
thir j t6i han trong MCS; va N 1a tong s6 lan
lap lai trong phuong phap MCS.
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1.Lap m6 hinh
toan hoc

A 4

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

3. Gia thiét dang phan phdi xac suét cho
cac bién rui ro

Y
4.X4c dinh cac thong sb cho ham phén
phoi xdc suat

A 4

5. Tao cac sO ngau
nhién

A 4

6. Tién hanh mo
phong

\ 4
7. Phan tich két
qua

Hinh 2: Cdc buoc thuc hién MCS

b. Chi sé do nhay thoi gian

Chi s6 DS cia mot hoat dong udce tinh sy anh
huéng ma khoang thoi gian cua hoat dong do
dbi véi thoi gian cua tong du an. Cac hoat
dong co chi s6 DS cao ¢6 nhiéu kha ning anh
hudng t6i thoi gian cta du an nhat. Nguoi ta
tinh toan chi sb DS tir sy twong quan giita thoi
gian cia mgt hanh dong va thoi gian cua cac
hanh dong khac. Su tuong quan dugc tinh toan
thudng xuyén véi hé sb twong quan Spearman:

_ 1 L@’

p;j N{N:N—1)

Trong d6: pi= hé sb twong quan cho hoat
dong thir j; i= s6 md phong cua phuong phap
MCS; dij= su khac nhau gilta cac tho hang

[ KHOAHOC [ INIYTil=
cua khoang thoi gian cua hoat dong thtr j va
khoang thoi gian cua duy an trong sy mo
phong thir i; N= tong s6 mo phong phuong
phap MCS.

c. Chi sé tinh chdt quyét dinh

CRI duoc str dung dé xac dinh tam quan trong
ctia thoi gian cta mot hoat dong ddi véi thoi
gian cua dy an. Chi s6 CRI ctiia mdt hoat dong
c6 gia tri cao biéu thi réng hoat dong nhu vay
cO anh huong 16n so hon cac hoat dong khac
t6i khoang thoi gian cua du an. Chi s6 CRI
duogc tinh theo cong thic co lién quan gitra chi
s6 CRI va chi s6 DS:

CRI; = DS; x CJ;
d. Chi sé thoi gian nhay cam

Mot trong nhirng nhuoc diém cia viée sir dung
CI 1a sy hién dién cua mot hoat dong trong tat
ca cac mo phoéng cua phuong phap MCS
khéng ngu ¥ tAm quan trong ctia hoat dong do
dé hoan thanh mot du an dung thoi han. Vi du,
mot hoat dong cd khoang thoi gian la mdt
ngdy co it anh huong toi thoi diém két thuc du
an. Pay co thé 1a truong hop ngay ca khi mot
hoat dong c6 CRI = 100%. Dé khic phuc bat
loi nay, ngudi ta c6 thé sir dung SSI.

Pé xac dinh va xép hang cac hoat dong co thé
anh huong dén khoang thoi gian va ngay két
thuc du an, SSI duoc tinh bang cong thic thé
hién dué6i dang phan trim (PMBOK 2004).

— [ Var(d;) } -

Var(RD)

ORD

Trong d6: i= bd dém hoat dong; di = thoi gian
hoat dong thtr i; o4 = d6 1éch chuan cua thoi
gian hoat dong thtr 1 trong md phong lap lai;
RD = tong thoi gian cta du 4n; vall orp =
chuén d6 1éch cua téng thoi gian dy én cho céac
lan 13p lai md phong.
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e. Chi so noi tiep/song song

Chi s SP dugc xéac dinh trong khoang (0,1)
cho biét lidu c6 hay khong viéc du 4n tudn theo
mang luéi ndi tiép hoic song song. Néu SP=0,
tit ca cac hoat dong duge xép song song, trong
khi SP=I nghia la tat ca cac hoat dong duoc ndi
dudi nhau va mang ludi nay hoan toan theo thur
tw ndi tiép. SP 1a mot chi sb:

SP= |1 néu n=1

— néu n>1

Trong d6: n = s6 hoat dong co6 thoi han khac
khong; (cac hoat dong chi x4c dinh thoi gian
bit dau hodc két thic cic mdc quan trong
khong dugc xem xét); va m = sb lugng hoat

= Tien do c6 xét den
Tién 36 co s rii 1o

dong thuc hi¢n tdi da cta du an.

Néu mang luéi & dang song song thi cac chi s6
CIL, DS, va CRI 1a quan trong nhét. Mait khac,
néu dy an 1a mang ludi ndi tiép, chi s6 tdt nhat
cho phan tich du 4n 1a SSI. Tinh chinh xéc cta
cac du bao trong cac hoat dong song song thap
hon so v6i cac du bao trong cac hoat dong ndi
tiép. Noi cach khac, sb luong cac hoat dong
duoc xem xét cang 16n thi mirc d§ chinh xac
cua du bdo cang cao.

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

Dé lap tién do6 thi cong theo 1y thuyét do tin
cay st dung mo phong monte-carlo can tién
hanh 4 budce theo so do sau:

pbdi cimin

Q Ai

( GEsY  Hangphinphsi )

M¢ phong Phan tich két qui
Monte - Carlo
’ A Tri si t6i han
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Hinh 3: Cdc bude ldp tién dé thi cong theo Iy thuyét dé tin cdy

Budc dau tién yéu cau phai 1ap tién do co
s& nhu cac phuong phap c¢d dinh thuong
dung lam co sé dé tham chiéu cho céc
budce con lai. Trong budc thir hai, sy khong
chic chin cia thoi gian thi cong hay cac
rai ro duge xét dén dan dén su uéc tinh
pham vi thoi gian hoat dong. Budc thir ba
doi héi mot moé phdng Monte-Carlo mo
rong dé mo phong tién do dya trén cac ude
tinh thoi gian & budc 2. Trong budc cudi

cung, két qua dugc bao cao thong qua danh
gia chi sé do tin cay.
Buoc 1: Lap tién dé co sé

Ca hai phuong phép lap tién d6 PERT va CPM
déu tinh toan dudng ging dya trén logic va cac
udc tinh thoi gian hoat dong duoc thuc hi¢n
mot cach chu quan boi nguoi lap tién do va
nguoi quan 1y du an. Tuy nhién, cac udc tinh
d6 thuong gip sai 1am va mang tinh chu quan,
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kinh nghiém cua nguoi lap tién do. Hon nira,
trong qué trinh thi cong c6 nhiing cong tac
niam trén dudng ging c thé trd thanh nhimg
cong tac khong gang va ngugc lai, do gap phai
tac dong ciia nhiéu yéu t di dugc phan tich
trong nhirng ndi dung dugc tac gia nghién cuu
trude do.

Bueée 2. Riii ro va sw khéng chdc chdn

Quan ly rui ro doi héi ky nang phan tich va
kién thirc co ban vé thong ké, trong d6 thuong
duoc coi la phuc tap vé mait toan hoc va déi
khi 1a 1y thuyét va xa roi thyc tién. Trong budc
nay, vi¢c thiét 1ap ham xac suét cua thoi gian
thuc hién cac cong tac 1a rat quan trong. Viéc
nay da dugc nghién ctru va phan tich trong ndi
dung nghién ctru cia tac gia. Piéu nay s& gitp
ich nhiéu cho céac k¥ su trong viéc lap tién do
thi cong trong cong trinh thuy loi. Viéc su
dung ham phan phdi x4c sudt cua thoi gian thi
cong cac cong viée so voi bude 1ap tién do co
s& ma thoi gian dugc xac dinh dua theo dinh
murc ¢6 ¥ nghia rat 1on trong budc 2 nay.

Buoc 3. Mo phong Monte-Carlo

Nguyén tic co ban co ban ciia chay mé phong

Monte-Carlo dugc mo ta nhu sau:

Hém phén phéi xdc suit
000 Xée suit

S5 ngiu nhién

075 025 *
Eg. 071 *

Théi gian cia
0.50 & cong vite
v

Thai gian ciia céng vise dwoc xét dén

¥

Thay dfnumg duang tign 46 co sé

| | —_—

2 [r=—x=]
3 ]

4 =
5 —

& -

Hinh 4: Nguyén tdc mé phéng monte-carlo

O budc ndy, trong mdi lan chay s& tao ra 1 so
ngau nhién tir 0 dén 1, twong Gmg véi nd s& cd
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1 thoi gian cong viéc dua trén phan phdi xac

sudt di duoc thiét 1ap, tir d6 xay dung dugc
tién do tuwong Ung, qué trinh nay duoc lip di
1ap lai nhiéu lan.

Bu6c 4. Két qua

Trong mdi 1an chay mé phéng, cong cu md
phong d ghi lai tat ca cac tién d6 cua du an va
cac duong gang trong tién trinh mo phong dé
¢6 thé do ludng mic d6 nhay cta hoat dong
ctia dy an. Céc chi s do nhay nay phan 4nh
mirc d6 chinh xéc cua tién do theo 1y thuyét do

tin cay.

4. XAY DUNG TIEN PQ THI CONG
CHO PAP DARANA

4.1. Giéi thi¢u dap Darana

bap Darana thudc huyén Bu Dang, tinh Binh
Phudc. Pap dit doéng chit, véi hé sé mai
thuong lvu m = 2.5, ha luu m = 2,25. Dép dat
bang may dam bao do chat dit ddp K > 0,95.
Xt 1y thdm bang khoan phut vita sét + xi
ming, lam d4y chan khay chéng thim cho nén
va than dap. Gia c6 mai thuong luu bang da lat
khan. Mat dap: Chiéu rong +6,0m; Mai ha luu:
Mai ha luu tréng co va 1am hé thong ling tru

thoat nudc;

Hinh 5: Mat cdt ngang déip

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

Tién d6 thi cong dugc tinh toan dua trén can
dbi cung tmg nhan lyc va dinh mirc xay dung

nhu sau:
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Bang 1: Tinh toan tién dj co s&
. Coéng | Cong ThOi )
. o . ) KhOi ) . 4 Céng/
TT | Mahiéu | Tén congviéc | BPonvi dinh thanh gian .
luUong i - . ngay
mu’c phan (ngay)

Chuan bi mat

1 | AAT215 | 100m? 41.01M 1.535 62.95 6.5 10
bang
Dao méng vai

2 | AB.27321 hi 100m? 41.01M 419 171.83 9.0 20
rai
Dao modng vai

3 | AB.27321 N 100m3 | 27.341 4.19 41.96 2.5 20
phai
Khoan tao 16

4 | KH.10010 | . m 1,020. 114 1162.8 39.0 30
de phut vUa
Phut vita xUr ly

5 | PH10010 | . m 1,020. 0.466 | 47532 24.0 20
tham
DPap dép vai

6 | AB.63114 4 100m? | 247.383 1.48 366.12 38.5 20
rai
Dap dap vai

7 | AB.63114 Ha 100m?® | 164.922 1.48 244.08 32.5 20
phai
X€p d4 ldng

8 | AE12110 ) ) m? 1,153.73 1.2 1384.47 69.5 20
tru thoat nuCc
Lam tang loc

9 | AK.96133 |bang da dam 100m? 8.665 8.6 74.52 4.0 20
4x6
Lam tang loc

10 | AK96111 | ) 100m? 9.056 5.87 53.15 3.0 20
bang cat
Lat da mai

11 | AE.12120 m?3 557.28 1.4 780.19 395 20
thuong IUuu

T6ng 157

Két qua, sau khi can dbi ngudn tai nguyén
(biéu do6 nhan lyc):

+ Thoi gian khéi cong: ngay 6/9/2019

+ Thoi gian thi cong: 157 ngay

6
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= Tinsuit CV b tic djng
T h.? Tén riiro m‘lj/sua
it ® |x|B|c|Dp|E|F|G
1| TK | Ho so thiét ké (sai xdt, 1oi...) 190 X|x|x
Yéu {6 bén ngoai (thiy vin,
2| BN | dong chay, dia chat, quyél 2480 X X|X|x
dinh chdm cva chi dau fr...) |~
Con ngubi (thay doi, khong
S|N chuyén nghiép...) 18.00 . .
K thut (bién phap thi cong,
R | ity mée it bi..) 1850 R EIE R
Phép I (hop dong khong
. A A SIPL | cht che 10 |*
Hinh 6: So dé mang cho cdc cong tac chinh ch k... :
i Quii trinh thi cdng (chdm bén
Béang 2: Bang tien do cong tac chinh 6| QT | ginomitbing, chamthanh | o0 | %
todn...) ’
Mobi
Ky . o X
TT |, " Cong viéc quan Ngay
hiéu .
hé
1 |A Chuan bj 7
Pao moéng vai | Sau
> |B 20 Tong 9
trai, datcap 2 | A.C
Khoan phut xit
3 |cC ~oan Pt SauA |63
Iy tham
Piao mong vai | Sau
4 |D 0 mOnE 3
phai, datcap 2 | A,C
Pip dap vai| Sau
5 |E pdap 38
trai B.C.D
Pap dap vai
6 |F b dap SauD |32
phai

4.3. Tac dong cua cac yeu to rii ro va phan
phoi xac suat cac cong viéc:

Béang 3: Tac dong cua cic rii ro
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Bang 4: Xac suat cac cong viéc

Thip hon PM | Cao hon PM
Tén cong | (%) (%)
viéc B Lecl;l B Lf_:cl;l

chuan chuan

Chuén bi
m'{ltbéng 85.50 | 4.58 111.62 | 3.57
Pao dat
cﬁpZ 90.02 | 391 12577 | 7.25
Khoan
phut 90.18 | 4.81 12031 | 6.68
bip dat
do chat
i | 88.78 | 3.35 15227 | 8.16
k9s
Lat da
mar 88.43 | 430 |122.04 |9.16
nghiéng

4.4. Tinh ton tién dj theo Iy thuyét dd tin
cay sir dung moé phéong Monte-Carlo:

Bang 5: M6 phong tién d thi cong theo Monte-carlo

Min 15;1 Max Ngay
TT |Ky hiéu mean SD thi |ESD | EFD |LSD | LFD
(ngay) | (ngdy) |(ngay) cong
1 A 6.4 7 17.85383| 7 (0.72334| 7 0 7 0 7
2 B 8.5 9 11.8122| 9 1.7913 7 78 85 78 85
3 C 55.7 63 |73.3213| 63 |8.83093| 71 7 78 7 78
4 D 2.7 3 4.387 3 1090479 2 78 80 83 85
5 E 33.0 38 |57.2669| 38 |12.8178| 37 85 | 122 | 85 122
6 F 29.7 32 |48.3599| 32 |10.1654| 31 80 | 111 | 91 122
G 36.2 40 [43.4816| 40 |[3.64555| 36 122 | 158 | 122 | 158
Bang 6: Két qua md phéng 3 - 120
2.5 | - 100
S6 1an mé phong: 10000 lan ! , M 'i a0
o llllll,
Trung binh: 159.4222 | ngay 0 jﬂﬁm%i ... [
Lén nhat: 229 ngay — 548 %
Nho nhat: 92 ngay Hinh 7: Biéu do xdc sudt sé lan mé phong

va thoi gian hoan thanh dy dan
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Bi¢u db tién do cho thay thoi gian hoan thanh
du an & xac suat 95% la 185 ngay.

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

Trong sb6 15 cong viéc can thiét can thuc hién
viéc thi cong dap dat Darana, c6 10 cong viéc
c6 tAm quan trong va c6 khéi luong 16n, trong
do co 8 cong viée chinh chinh dugc xem xét
1ap tién d6 mo6 phong. Chi sé SP cho viée xdy
dung dap dat Darana: SP= (8-1)/(11-1)=0.7.

Vay chi s6 SP gan bang 1 cho thiy tién do thi
cong duge mo phong 1a dang nbi tiép, ¢ nghia
l1a viéc du bao c6 dd chinh xac cao. Ngoai ra
trong mang ndi tiép thi chi sé SSI duoc chi y
hon céc chi s6 con lai nhu CLCRI.

b. Chi sé CL, CRI va SSI

Bang 7 liét ké cac két qua tir viéc phan tich mo
phong cho chi sb do nhay thoi gian CI, CRI va
SSI. Trude tién mudn phén tich dugc d6 nhay
vé thoi gian cua cac cong viée, can phai so
sanh voi gia tri trung binh cua do nhay. Mot

|  KHOAHQC CONG NGHE
hanh dong can thiét phai duoc thyc hién néu
cong viéc nao c6 do nhay thoi gian 16n hon gia
tri trung binh.

Quan sat tir bang 7 thy rang hoat dong chuan
bi ctia du an c6 chi s6 CI=100% 1a mot hoat
dong quan trong cua du an. Cac nhi¢m vu
chinh khac ¢6 chi sb do nhay tam thoi cao, dac
biét cong viéc khoan phut c6 CI=100% cho
thdy mtc d6 quan trong cia cong viéc niy
trong qua trinh thi cong.

Maic du trong tién do thi cong co so da chi ra chi
c6 cong vige chuén bi, khoan phut, dao mong vai
trai, ddp dap vai trai va lat ¢ mai thuong luu
nim trén dudng ging. Nhung qua két qua mo
phong c6 thé thiy khong phai lic ndo cac cong
viéc nay ciing déu ndm trén dudng ging. Viéc
rli ro trong qua trinh thi cong dap dat 1am cham
tién do thi cong 1a diéu khong thé tranh khoi. Vi
vy, biét trudc, du bao trude duge thoi gian thi
cong va nam bt duoc tam quan trong cua timg
cong viéc c¢6 ¥ nghia quan trong trong lap va
quan 1y tién d thi cong.

Bang 7: Cac chi s6 d tin ciy

Cong viée 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 s6 ngudng d6 nhay trung binh can duoc sir
dung dé lam noi bat tdm quan trong cla cac
cong viée. So dd cua CI, CRI va SSI va chi sd
ngudng do nhay trung binh cua cac cong vi¢c
chinh khi thi cong dép dit Darana dugc mo ta
nhu céc hinh sau:

Hinh 8 cho th?iy, cong viéc chuan bi mat béng,
dao mong vai trai, khoan phut, dép déap vai trai
va lat d4 mai thuong luu 1a dugc uu tién cao
nhét. Chi s6 CI cua cac hoat dong nay 16n hon
chi s CI trung binh = 72%.

Biéu do chi sé Cl

0.72 .72 0.72

Hinh 8: Chi s6 CI
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Hinh 9: Chi sé SSI
S Biéu do chi so CRI
0.015 -
0,01
0.005
0 |
-0.005 -
-0.01

Hinh 10: Chi sé CRI

Hinh 9 cho théy SSI cho cac nhiém vu cua
viéc xay dung dap dét va gia tri SSI trung binh
= 21%. Cac cong vi¢c: khoan phut va lat da
mai thuong luu co tri s6 SSI theo thu tu 1a
61% va 44%. Duya vao cac gia tri SSI trung
binh ¢ trén, chung duoc xép hang wu tién cao
nhét, trong khi d6 cac cac cong viée khac xép
hang uu tién thtr 2.

Hinh 10 cho thiy gié tri CRI cho cac cong viéc
chinh cta du 4n x4y dung dap dat 1a két qua tir
viéc nhan céc chi sé CI va DS. Gia tri trung
binh cia CRI bang 1%. Mit khac, cic cong
viéc: chuan bi mat bﬁng, dao moéng vai trai,
dap dap vai trai, dip dap vai phai co gia tri
CRI cao hon gia tri CRI trung binh va duoc
xép hang uu tién cao nhét vé tri s6 CRL

Céc chi s6 cho thay hoat dong dip déap vai trai
c6 chi s0 CI 16n tirc 1a nam trén dudng gang

kha nhiéu, nhung chi s6 SSI lai nho hon gia tri
trung binh, nén néu bo qua rui ro lién quan dén
cong viée nay sé giy anh huéng dén cac cong
viéc khac.
Bang 8: Cac hoat dong cé do nhay nhit
dbi véi xay dung dap dit Darana

Cong viée n N .,
chinh Nhiém vu can chu y
Chuan bj may moc, thiét bi
Chuén bi mit bang
Cong tac ———
chuén bi Chuan bi nhan luc
Xay dung duong thi cong (néu
can)
Mady moéc, nhan lyc
Dao mong — -
vai trai | Phot hop xe may
Thuy van, dong chay
Cong tac khoan
Khoan 75 =% doi
phut i
Cong tac kiém tra, theo doi
Bai vat liéu
Bai thi nghiém
Pip dat | Thi cong day chuyén
vaitrai | Kiém tra, theo doi
Phéi hop xe may, thiét bi
Khi tugng thuy van
Lat d4 mai | Chudn bi vt ligu
thuong | T§ thg chuyén mén, ky thut,
luu tay nghé
5. KET LUAN

Nghién ctru di trinh bay cic han ché cua
phuong phap lap tién d6 theo CPM va PERT,
tir d6 cho thay phuong phép lap tién do theo 1y
thuyét do tin cay 1a can thiét. Trén co so cac
nghién ctru trude day cua tac gid, thoi gian thi
cong cac cong tac dugoc xac dinh mot cach
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ngiu nhién dya trén phan phdi xac suét co xét
dén anh huong cua cac yéu t6 rai ro. Lap tién
d6 thi cong cong trinh thuy loi theo 1y thuyét
do tin cay su dung md phong Monte-carlo
duogc thuc hién qua 4 budc: Lap tién do co s,
xéac dinh rui ro va phan phdi xac suit cic cong
viéc, chay mo phong, phan tich dg tin cay.

Cac két luan da duoc dua ra dua trén két qua
cua nghién ctru nay:

Thoi gian hoan thanh céng viéc & xac suat

TAI LIEU THAM KHAO
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95% 1a 185 ngay. Thoi gian du kién ban dau
(157 ngay) chi dat do tin cay 47%.

Céc cong viéc nhu cong tic chuan bi, giai
phong mit bang, khoan phut, dip dap vai trai
can hét stc cha v, dac biét can luu y céc diéu
kién vé khi twong thiy vin anh hudéng dén
cong tac dap dap. Cha y hoan thanh tap trung
vao cac cong viéc co chi s6 do nhay cao khoan
phut xtr thAm va 1at ¢4 mai thuong luu.
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