Ung dung ly thuyét mé lap tién dé xay dung

Application of full theory for construction progress

Tom tat

Hién tai thoi gian ciia cac hoat dong xay

dung khi lap tién d6 xay dung déng thudng dua trén
kinh nghiém chuyén mén va kha nang phan doan
ctia ngudi ¢6 kinh nghiém nén thiéu co sé khoa hoc
va thudng khong chinh xac. Trong khi, ly thuyét m¢
va s6 mé la mét cong cu toan hoc hitu hiéu, rat phu
hgp dé tinh toan, so sanh chinh xac thoi gian ciia
hoat dong xay dung.

Bai viét nay gidi thiéu viéc ing dung Iy thuyét mé dé
xac dinh thoi gian thuc hién cac hoat dong trong mot
du an khi 13p tién d6 xay dung cho mét du an.

Tir khéa: Ly thuyét mo; tén hoat ddng; két thuic sém; bdt dau
sém; két thiic mudn; bat dau mudn

Abstract

Currently, the time of construction activities tends to be
determined by professional judgment and experience when
making a construction schedule, so it lacks a scientific basis
and is often inaccurate. Fuzzy theory and fuzzy numbers are
effective mathematical tools, very suitable for calculating
construction times accurately.

The article discusses how fuzzy theory can be applied to
create construction schedules in a project that allow for
determining how long activities will take to complete.

Key words: Fuzzy theory; Activity name; Early finish; Early
start; Late finish; Late start
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Pit van dé:

Thuec té hién hiru khi l1ap k& hoach néi chung va lap tién do xay dwng néi
riéng thuwdng dua trén kinh nghiém va dw doan cGa ngudi 1ap, nén nhiéu
treerng hop thiéu co sé khoa hoc va mire do tin cay khong cao, dan téi phai
didu chinh ké& hoach. Do vay, st dung mét cdng cu todn hoc vé Iy thuyét me
va s6 md dé xac dinh thoi gian thuc hién cac hoat ddng trong mét dw an khi
lap tién d6 xay dwng cho mot dw an 1a can thiét. Viéc lam nay cho sé liéu c6
do tin cay cao ca trén phuwong dién khoa hoc va thuc tién.

I. Dw an gia thiét
Gia st thoi gian thyc hién cac hoat dong (cac qua trinh thi cong xay

dwng) clia mdt dw an thu thap tir bén ngudn khac nhau (cac chuyén gia 1,
2, 3, 4) va gia trj ctia chiing dworc trinh bay trong Bang 1.

Bang 1. Thdi gian cua cac hoat dong do cac chuyén gia thu dugc

N Chuyén gia
Hoat déng
CG1 CG2 CG3 CG4
A 4 6 6 8
B 9 6 12 10
C 2 4 7 5
D 3 5 6 7
E 1 6 3 9
F 9 6 12 6

ng dung clia phwong phap dwéng gédng mo sé dwgc minh hoa bang vi
du Hinh 1.

Hinh 1. S¢ d6 mang du an gia thiét

Do dé, cac chu thich m& ctia ching nhw sau: A (4, 6, 6, 8), B (6, 9, 10,
12),C(2,4,5,7),D(3,5,6,7),E(1,3,6,9)vaF (6,9, 9, 12).

Cac hoat dong ‘Bat dau - Start’ va ‘Két thic - End’ dwoc goi la cac ‘hoat
déng mdc’, nghia la chung chi dai dién cho cac suw kién quan trong nén
khéng c6 thoi gian, tiec 1a gia tri ctia chung 14 Bat dau (0, 0, 0, 0) va Két
thac (0, 0, 0, 0).

Il. Phan tich dwong Gang

Phwong phap dwdng gang (CPM - Critical Path Method) trong quan ly
dw an st dung thoi gian clia cac hoat déng va mbi quan hé gilra cac hoat
dong dé tinh toan tién d6 dw an. Tinh toan nay dwoc thwc hién trong ba Ian
théng qua cac hoat dong trong dw an:

« Tinh toan theo chiéu xubi;
« Tinh toan theo chiéu nguoc;
« Tdng thoi gian dw triv.

2.1. Tinh toan theo chiéu xubi
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Tinh toan theo chiéu xudi la phan dau tién cta quy trinh
tinh toan CPM. Mgc dich cula viéc tinh toan theo chiéu}xuc‘)i
la xac dinh thei diém sém nhat ma cac hoat déng cé thé két
thic hodc bat ddu ma khéng anh hwéng dén tdng thé dy an.
11 121, 3]

Quy trinh bat d4u véi hoat déng dau tién trong lich trinh
va dat ngay bat dau dw an vao 6 thdi gian bat dau sém (ES)
ctia hoat ddng méc “Béat dau”, trong d6 thuat ngiv “hoat dong
méc” bidu thi hoat dong cé thei gian béng 0 dai dién cho mét
sw kién quan trong, thudng la khi dau va/hodc két thuc dw
an.

Nhiéu dy an dwoc lén lich trinh theo ngay lam viéc va
do d6, néu tac dong khong dwgc xem xét hodc néu khong
dwoc chi dan khac, dy an co thé dwoc gia dinh la bat dau
vao moét ngay 0.

Do d6, thoi gian bat d&u s&m cla hoat dong “Bat dau” la
ESstart = (0, 0, 0, 0).

Néu biéu thi thoi gian cla bat ky hoat dong nao la DUR,
thi thoi gian két thic sém (EF) cia hoat dong d6 cé thé dwoc
tinh nhw sau:

EF =ES + DUR (5)

Théi gian két thic sém (EF) ctia hoat dong “Bét dau” sé
la:

EFstart = ESstart + DURstart = (0,0,0,0) + (0,0,0,0) (6)

Théi gian két thic sém cla bat ky hoat déng nhét dinh
ndo sé trd thanh thoi gian bat dAu sém cla cac hoat déng
tiép theo no.

(trong hinh Activity name la Tén hoat dong)
Do dé: ESA = ESB = ESC = EFstart = (0, 0, 0,0) (7)

Déi v&i cac hoat dong cé nhiéu hoat dong trwéc do, ES
cho bat ky hoat ddng nao sé 1a EF 1&n nhét (tic [a mai nhét)
trong tat ca cac hoat dong trwée do, dwa trén logic mang.

Theo d6, hoat ddng F (hinh 1) c6 hai hoat ddng trudc do
(E va B) nén:

ES;, = max| EF,:EF,;, |

= max[ (ESy, + DUR 5, );(ES s, + DUR ) |

=max [ ((0,0,0,0) +(6,9,10,12)):((4,6,6,8) +(1,3,6,9)) |

= max[(6,9,10,12);(5,9,12,17)]

Dé xac dinh gia tri thu dwoc ndo Ién hon, 4p dung céng
thire gidi mo dé tinh gia tri thue ciia cac s6 mo.

Cac s6 mo (6, 9, 10, 12) va (5, 9, 12, 17) dwoc chuyén
thanh cac s6 thwc nhw sau:

(10* +12° +10x12) = (6> + 9> +6x9)
3x[(10+12)=(9+6)]

D(6,9,10,12) =

D(6,9,10,12) =9.19
(12° +17° +12x17) = (5 +9% +5x9)
3x[(12+17)=(9+5)]

D(5,9,12,17) =

D(5,9,12,17) =10.08

Vi10.8 >9.19nénsb (5,9, 12, 17) > (6, 9,10,12), do d6:

ES(F) = (5, 9, 12, 17).

TAt ca céac gia tri tinh toan clia ES va EF cho cac hoat
dong dwoc dua ra trong so dd mang dwoc trinh bay trong
Bang 2.

Hoat dong ES DUR EF

BAT DAU (0,0,0,0) (0,0,0,0) (0,0,0,0)
A (0,0,0,0) (4,6,6,8) (4,6,6,8)
B (0,0,0,0) (6,9,10,12) | (6,9,10,12)
C (0,0,0,0) (2,4,5,7) (2,4,5,7)
D (4,6,6,8) (3,5,6,7) (7,11,12,15)
E (4,6,6,8) (1,3,6,9) (5,9,12,17)
F (5,9,12,17) | (6,9,9,12) | (11,18,21,29)

KET THUC | (11,18,21,29) |  (0,0,0,0) | (11,18,21,29)

2.2. Tinh toan theo chiéu nguoc

Tinh toan theo chidu nguoc la bwédc thir hai ctia quy trinh
tinh todn CPM va muc dich ctia né la xac dinh thei diém mai
nhat ma mot hoat dong co tr!é két thuc hodc bat dau ma
khéng anh huwéng dén tong thé dw an. [2]
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Viéc tinh toan theo chiéu ngwoc phai dwoc bat dau véi
hoat déng cudi cung trong mang va dwoc thuc hién déi voi
hoat déng dau tién trong mang.

Buéc dau tién trong trong tinh toan theo chidu nguoc 1a
l4y thoi gian két thic sém ctia hoat dong cudi cuing trong lich
trinh 1am thoi gian két thic mudn (LF) cta hoat dong do, tirc
la EFEND = LFEND.

Khi thei gian két thiic muén ctia hoat déng cudi ciing da
duoc thiét 1ap, c6 thé tinh thoi gian bat dAu muon (LS) cua
hoat dong bang cach triy thdi gian cia hoat dong (DUR) cho
thoi gian két thic mudn:

LS =LF - DUR 8)

Thoi gian bat ddu mudn cla bat ky hoat ddong nhét dinh
ndo sé tré thanh thoi gian két thic muodn cho hoat déng hodc
cac hoat déng trwdc do.

Khi do:
LFC =LFD = LFF = LSEND = (11,18,21,29) 9)

Trong trwérng hop cac hoat ddng ¢ nhiéu hoat dong ké
tiép, thoi gian két thiic mudn ctia mot hoat déng nhét dinh sé
la thoi gian s&m nhét clia cac thoi gian bt dAu muodn cla
nhirng hoat déng ké tiép.

Hoat dong A c6 hai hoat dong ké tiép (D va E), vi vay:
LF(A) = min[ LS, ;LS ;, |

= minRLF(D) ~DUR p, ):(LE,, - DUR(E)H
=min[((11,18,21,29) - (3,5,6,7)):((~1,9,12,23) - (1,3,6,9)) |
=min[(4,12,16,26);(-10,3,9,22)]

So sanh cac sb mo thu dwoc sau khi giai mo:
D(4,12,16,26)

(167 +26° +16x26) — (4> +12° +4x16)

- 3x[(16+26)— (4+12)] -

14.6

Nhw vay, s6 md (4,12,16, 26) twong dwong véi s6 thuc
14.6.

D(-10,3,9,22)
(9422 +9%22)=[ (-10) +3* +(<10)x3)
3x[(9+22)—(-10+3)]

S6 me (-10,3,9,22) twong dwong véi sé thuc 6.

Do d6: LS(D) > LS(E) (10)
Kétqua: LF(A) = min[LS(D), LS(E)] = LS(E) (11)
Do d6: LF(A) = (-10, 3, 9, 22) (12)

Cac gia tri dwoc tinh toan clia LF va LS cho tat ca cac
hoat déng trong so d6 mang dwgc trinh bay & Bang 3.

Hoat dong LF DUR LS

BAT PAU (0,0,0,0) (0,0,0,0) (-18,-3,3,18)
A (-10,3,9,22) (4,6,6,8) (-18,-3,3,18)
B (-1,9,12,23) | (6,9,10,12) | (-13,-1,3,17)
C (11,18,21,29) | (2,4,5,7) (4,13,17,27)
D (11,18,21,29) | (3,5,6,7) (4,12,16,26)
E (-1,9,12,23) (1,3,6,9) (-10,3,9,22)
F (11,18,21,29) [ (6,9,9,12) (-1,9,12,23)

KET THUC | (11,18,21,29) |  (0,0,0,0) | (11,18,21,29)

2.3. Téng thoi gian duw trip

Phan thir ba cla tinh toan lich trinh st dung CPM la tinh
toan téng thoi gian dy triv hodc thdi gian tri hoan. [2]

Téng thoi gian dw triv (TF) 1a khodng thdi gian ma mét
hoat déng (hodc toan bd chudi hoat dong) cé thé dwoc tri
hoan tlr khi b4t d4u s&m ma khong lam cham ngay hoan
thanh theo ké& hoach. Tdng thdi gian dw trir cho bat ky hoat
ddng nao co thé dwoc tinh nhw sau:

TF=LF-EF (13)

Céc gia tri tinh toan cta tdng thoi gian dw tri¥ cho cac
hoat ddng trong so d mang & Hinh 3 sé duwoc trinh bay
trong Bang 3.

Mac du tdng thoi gian dw trir phai dwoc tinh toan va bao
cao cho moi hoat dong trong mang, nhwng né la mét thuéc
tinh clia dwérng mang va do dé khéng dwoc lién két voi bat
ky hoat dong cu thé nao.
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Téng thoi gian dy triv ctia hoat dong A, dwoc xac dinh 1a
TFA = (-18, -3, 3, 18), sau khi gidi m& sé la:
(3 +18> +3x18) =[ (=18)” + (-3)" +(~18) x (-3) |

D(A) = 3x{(3+18)=[(-3) +(-18)]} -

S6 me (18, -3, 3,18) twong dwong vé&i sb thuce 0.

Hoat déng LF EF TF
BAT DAU (0,0,0,0) (0,0,0,0) (-18,-3,3,18)
A (-10,3,9,22) (4,6,6,8) (-18,-3,3,18)
B (-1,9,12,23) | (6,9,10,12) | (-13,-1,3,17)
C (11,18,21,29) (2,4,5,7) (4,13,17,27)
D (11,18,21,29) | (7,11,12,15) | (-4,6,10,22)
E (-1,9,12,23) | (5,9,12,17) | (-18,-3,3,18)
F (11,18,21,29) | (11,18,21,29) | (-18,-3,3,18)
KET THUC | (11,18,21,29) | (11,18,21,29) | (-18,-3,3,18)
Hoat déng TF (s6 mo) TF (s6 thuc)
BAT BAU (-18,-3,3,18) 0
A (-18,-3,3,18) 0
B (-13,-1,3,17) 1.62
C (4,13,17,27) 11.97
D (-4,6,10,22) 8.08
E (-18,-3,3,18) 0
F (-18,-3,3,18) 0
KET THUC (-18,-3,3,18) 0

Trong so' dd mang, cé nhidu trwdng hop cé thé xay ra,
nhuwng dwong Gang la dwong kéo dai tr khi bat dau dw an

dén khi két thic dw an ma trén d6 tt ca cac téng thoi gian
dw trir d&u c6 gia tri bang 0.

Diéu nay c6 nghia 1a dwdng gang cho van d& da cho bao
gdm céc hoat déng B4t dau, A, E, F va Két thic (Hinh 7).

lll. Ban luan

Néu bai toan twong tw dwoc giai quyét bdng cach st
dung phién ban CPM tat dinh, s& c6 bén giai phap, méi giai
phap dwa trén tap hop di liéu khac nhau thu dwoc tr mét
ngudn khéac (Hinh 8).

Cac chuyén gia 1 va 2 dy doan téng thdi gian cta dy an
nhét dinh nhw nhau (18 ngay), nhwng véi cac duwdng gang
khac nhau dang k& va dir liéu quan trong vé& bat dau va két
thuc céc hoat déng.

Cac chuyén gia 3 va 4 dy doan thoi gian dy an dai hon
nhidu (twong (ng 1a 24 va 23 ngay), va ho ciing dwa ra cac
dwong gang khac nhau.

Giai phap duy nhat phii hop véi gidi phap thu dugc bing
phwong phap dwong Gang mo dé la gidi phap dwa trén div
liu do Chuyén gia 2 cung cép, tuy nhién ciing sé cé mot s
khac biét khi xét dén thoi diém bat dau, két thuc va tdng thoi
gian dy trir cia cac hoat dong Gang.

Diéu nay khdng cé nghia 13 cac chuyén gia 1, 3 va 4
khong dang tin cay, ma Ia y kién ctia ho dwa trén nhivng kinh
nghiém va quan didm khac nhau. Néu cho rang tat ca cac
dir lieu dworc trinh bay trong Bang 5 déu du thich dang, thi
c6 thé két luan réng giadi phap thu dwoc bing phwong phap
dwdng Gang md 1a gidi phap cé thé xay ra nhét vi né bao
gdm céc thong tin khac nhau dang ké t» bén ngudn khac
nhau nhwng dang tin cay va dwa ra cac gi¢i han thdi gian
khéng duoc xac dinh mét cach tat dinh nhwng theo xac suét,
tlre la cac khoang thoi gian.

Thoi gian clia cac hoat déng trong vi du trinh bay dwgc
cb y lay khac nhau dang k& nhdm st dung mét nhém nhé
cac hoat ddng dé& minh hoa cho viéc cac y kién va cac ngudn
khac nhau c6 thé dan dén cac két luan va quyét dinh khac
nhau dang ké. Trong trwong hop hoat déng E, co rat it kha

(xem tiép trang 80)
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muwc nwéc dau vao gidm thi chi van hanh mét bom. Théng
s6 bom nhw sau:

+ Luu lwong méi bom 5000 m®/h;

+ Cot ap tdng 3 m cot nwéc;

+ Pudng kinh éng bom D800 mm;

+ Cong suét dong co 75KW.

Két cAu tram bombéng BTCT (hinh 7, 8) duoc thiét ké
don gian twong ty nhuw mét cdng xa cé clra phai ngén nwéc
van hanh bang thiét bi dién, bom dwoc gén vao clva phai.
trwéc bom cé d&t mdt song chan rac thi cdng. Véi két cau
nay chi twong dwong nhu viéc xay dwng mét cdng xa & dong
chay chinh nén sé giam rat nhidu kinh phi xay dwng.

Nhw vay & nhirng dong kénh mwong hién hiru ma dang
c6 sén cong didu tiét nwdc, khi kha néng tiéu thoat bang tw
chay khéng con dam bao, co thé nghién ctru caitao dé tao ra
mot cdng bom mét cach nhanh chéng va dé dang.

V. Két luan

C6ng nghé ché tao bom ludn cai tién cho ra nhitng san
ph&m da dang véi nhirng wu diém vwot troi. Khi thiét ké tram
bom chéng ngap can xem xét dén cac théng s6 dic thu
chinh cuda tiéu thoat mwéc mwa d6 la: (1) Lwu lwong 1&n va
khong &n dinh; (2) Cot ap can bom nhd; (3) Tram bom hoat
dong khong lién tuc (hoat dong theo muia). Nhw vay can lya

chon dworc ching loai bom va két cAu nha tram phu hop c6
anh hwéng rat Ion dén qua trinh van hanh khai thac, dam
bao tinh bé&n virng 6n dinh, hiéu qua kinh té.

Cbéng bom la cong trinh m&i ¢ nhiéu wu diém ndi bat rat
phu hop véi viéc chéng ngap cuc bd khi hé théng thoat nwéc
tw chady khéng con ddm bao kha nang tiéu thoat do gap mwa
I&¥n hodc tridu cworng. C6 thé thay rng néu chon phuwong
an xay dwng céng trinh céng bom cho truérng hop chéng
ngap dwong Nguyén Hivu Canh Thanh phd HS Chi Minh sé&
la phwong an phu hop./.
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Ung dung ly thuyét ma lap tién dé xay dung...

ndng déi v&i cing mot hoat déng, moét chuyén gia sé dw
doan rang né sé kéo dai 1 ngay, trong khi chuyén gia con lai
ndi rang né sé 1a 9 ngay. Mat khac, dy an gia thiét dwoc trinh
bay chi c¢é 6 hoat ddng, trong khi cac dw an xay dung thuc té
bao gém hang chuc hoac thdm chi hang tram hoat déng va
do do, ngay ca nhirng khac biét nhé mot hodc hai ngay cling
c6 thé tao nén sw khac biét dang ké trong tdng thoi gian dw
an hoac cau tric dwong Gang.

Trong hinh 8, cé thé thay rang cac két qua khac nhau
dang ké khi xét dén ca hai khia canh quan trong nhét cia van
dé, tire 1 tdng thoi gian ctia dw an va cAu truc dworng Gang.

IV. Panh gia

Trén thyc té, thdi gian cla cac hoat ddng xay dwng trong
cac k& hoach xay dyng dong thwong duwoc danh gia dwa
trén kinh nghiém chuyén moén va kha nang phan doan cua
cac ca nhan cé kinh nghiém. Do d6, ly thuyét m& va sé6 me
c6 thé 1a mot lwa chon t6t va 1& mét cdng cu toan hoc phu

(tiép theo trang 74)

hop dé gidi quyét van dé khong chinh xac va tranh moi tinh
chd quan khi xem xét th&i gian clia hoat ddng xay dwng.

D an gia thiét dwoc trinh bay trén hy vong la céng cu rat
hiru hiéu dé giai quyét cac van dé cua ké hoach xay dung
dong./.
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