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TOM TAT: Phuong phdp hé s6 wu tién dwa trén ddic tinh ghép sdt ciia tién d¢ ddy chuyén
dé tim ra trinh tw thi cong hgp Iy nhdm cyc tiéu héa thoi gian hoan tdt céng trinh. Lygi diém ciia
phutong phdp nay la nhanh chéng cho ra mét phuong dn 161, tuy nhién bang phwong phdp liét ké
va nho vao nhitng cong cu mdy tinh manh mé cho thdy rdng pham vi chinh xdc cia loi gidi theo
phuong phdp hé s6 wu tién con khd nhiéu bt cdp ddc bigt khi gidi nhitng bai todn ®in.

1. Pit van dé

Hién nay, trong nén kinh t& thi trudng, cdc dy 4n xdy dung ludn doi hdi phdi hoan thanh ding
han va dat chit lugng. Do d6 viéc quin 1y ti€n do thyc hién du 4n xdy dung phdi dugc thiét lip va
theo dai kip thdi d& sém dua cong tiinh vao khai théc si dung, trdnh thiét hai cho cdc chi ddu tw cling
nhi cho cdc nha thiu 12 diéu cdn thi€t. Ngay ti¥ khi tri€n khai thyc hién ddu tr va thi cong cdc cong
trinh - dac biét 12 trong t8 hgp cdc cong trinh cla cdc dif 4n c6 cdc dy 4n thanh phdn- cdc chi ddu
va nha thiu cdn phdi x4c dinh mot trinh ty thyc hién sao cho t8ng thdi gian thi cong cdng trinh ngén
nhi't. .

Trong nhém cdc cong trinh (cdc don nguyén, cdc phin doan) thyc hién theo phuong phép thi
cong diy chuyén, khi thay d&i trinh ty thi cdng gilta cdc cdng trinh (cic don nguyén, cdc phin doan)
v6i nhau thi thoi gian thi cong toan bd cdc cong trinh (don nguyén, phin doan) 4y s& thay ddi. Viéc
chon ra mdt trinh tu thi céng nao d6 c6 thdi gian thi cdng ngdn nhit dong thdi ddp ¥ng cdc diu kién
thyc t& ¢ dude clia don vi xdy 14p-sin xudt déu mang lai ¥ nghia kinh t&€-xa hdi siu sic.

2. Phuong phdp nghién cdu, ni dung nghién cifu

M5 hinh héa céc cong téc xiy dyng, nghién cifu cdc cfu tric k§ thut va cdp d cla so dd xién,
xay ding mo hinh todn, st dung phuong phép ti€n do, phuong phdp hodn vi va loai trlt, 1dp chudng
trinh tinh va vé bing ngdn ngif visual basic.

Bai todn k& hoach héa ti€n do dugc xem xét dudi dang ti€n dd ddy chuyén, trong d6 mbi mot
giai doan k thuit do mdt b phin k§ thuat chuyén mén thyc hién. Bai todn v& trinh tyf thi cong xem
xét & viéc phin cong s{p x&p thit ty thi cdng cdc phdn doan hodc hang muc céng trinh ddm bdo muc
tiéu ciia bai todn 13 hoan thanh todn b c4c hang muc cdng trinh trong thdi gian sém nhit.

2.1. Tinh ghép sdt clia cong tdc xAy dyng trong ti€n dj day chuyén va trinh ty thi cdng

T8 chic thi cong xdy dung theo phuong phép dy chuyén hay con goi la so db xién (s d6 chu
trinh) dudc nha khoa hoc Biit-nhi-c3p néu ra tit nim 1930 khi dng dé xudng 4p dung phudng phdp sin
xudt diy chuyén vao linh vic thi cong xdy 14p cong trinh.

3 md hinh nay, tié€n do thi cong 12 mot mit toa d, truc tung 1 khong gian thi cdng thé hién
danh muc d6i tugng thi cdng (phan khu-phdn doan cong trinh), truc hodnh 1 thdi gian, mét toa dd md
td chu ky thyc hién cdc cdng tdc. Thi t cdc cdng tdc tuldn theo cdc qui trinh t6 chitc va ky thudt thi
cbng. T8 chitc diy chuyén cé nhilng tinh chdt cd ban nhu tinh chuy&én mén héa, tinh diéu hda, tinh
khong chdng chéo va tinh ghép s4t. D6 12 sy phSi hgp chit ché giita cdc cong tdc theo thdi gian va
khdng gian.

Sy md rong vé kh4i niém phin doan cdng trinh dugc dinh danh & truc.tung thanh cdc hang muc
cdng trinh hay cdc cong trinh déc ldp d4n dé&n hinh thinh khdi niém vé& trinh ty thi céng cdc hang muc
cdng trinh hodc cdc cong trinh d6.Phdn tich vé tinh ghép sdt cita ddy chuyén, hinh thanh y tudng vé h¢
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56 wu tién. Xem xét 4 phin doan cong trinh dugc thyc hién bdi 2 diy chuyén A, B - thdi gian thuc
hién 4 phén doan I, II, III, IV cho trong bidng 2.1
Xét truong hop 1:

Day chuyén A c6 nhip khong déi. Dc\Pd - | 1 o || Iv
Day chuyén B ¢6 nhip thay déi. A 4 4 + 4
B < 2 5 3
Bdng 2.1
A B
v A 1
i | 1T LT
i SR B O .Z//
T = 1 ‘
(V] 2 4 6 8 10 12 14 16 18 20

Hinh 2.1 Diy chuyén ky thuét khi thi cong theo th e I, 11, 11, IV

K&t qué clia qué trinh thi cdng theo hinh 2.1 12 20 ngay.

Nhén xét : Trong trudng hgp nay, thdi gian thuc hién toan bd cong viéc 1a tdng thdi gian cia
ddy chuyén A va thdi gian thi cong diy chuyén B & phdn doan sau cing ( phan doan IV). Né€u ta dua
cdc phan doan clia diy chuyén B c6 nhip k ngén thi cong sau ciing thi diém cing thing c6 thé s& dugc
ddy lai v& sau dbng thdi nhip k cla nhitng phin doan sau ngdn nén tdng thdi gian thi cong c6 xu
hudng ngin lai.

Do viy trong vi du trén, tudn ty thi cdng cdc phin doan cdng trinh dudc chon sao cho diy
chuyén B c6 nhip k gidm din (k =5, 4, 3, 2) tuong ing v6i cdc thd tu phan doan III, I, IV, II (Hinh
2.2).

A B
e -
~1 P
I L] 4
1
v 1 o
1 1
[ o 11
1 -1

mi_t =l

E 6 8 i0 12 14 16 18 20

Hinh 2.2 Diy chuyén k§ thuét khi thi c6ng theo thi ty ITL, I, IV, IL.
Theo ti&n d6 diy chuyén hinh 2.2, thdi gian thi cdng dugc rit ngdn con 18 ngay.

Xét truong hop 2:
Diy chuyén A c6 nhip thay déi.
Diy chuyén B cé nhip khdng déi.

A B
Do\Pd | 1 | 1 [ mi| Iv il LAt
A 41 2.1 8 1.8 [ 1 =%
B 4 4 4 4 I =d
Béng 2.2 o] LT 1 L4

0 2 4 68 8 10 12 14 18 18 20
Hinh 2.3 : D4y chuyén k§y thuét
khi thi c6ng theo trinh oy I, II, III, IV.

Theo tién d6 diy chuyén trinh ty I, II, III, IV.(hinh 2.3) thdi gian thi cdng 12 20 ngay.

Nhén thdy ring, lic ndy y&u t8 quyét dinh thdi gian thi cdng cbng trinh phy trudc vao nhip k clia
nhitng phin doan ddu ciia diy chuyén A. Do d6, trong trudng hgp ndy viéc sip x€p thif ty phin doan
sao cho nhip k clia nhitng phidn doan ddu 12 ngdn nhdt (k =2, 3, 4, 5) tc twong @ng véi I1, IV, I, 11
(Hinh 2.4).
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Hinh 2.4 Dy chuyén k§y thuét khi thi cong theo thit ty IT, IV, I, 1L

Theo ti€n d6 ddy chuyén hinh 2.4, th&i gian thi cong dugc riit ngdn con 18 ngay.
Dya vio nhitng nhin xét trén ta c6 thé rit ra dugc k&t ludn d6i v6i 2 day chuyén, d€ thi cong
cdng trinh trong thdi gian ng&n nhat thi phdi sip x&p thit ty phin doan theo nguyén tic:
o D&i v6i diy chuyén ding trude thi x€p phan doan c6 nhip k ting din
e D& véi diy chuyén ditng sau thi x€p phin doan c6 nhip k gidm din
e Uu tién cho nhitng phéin aoan cila diy chuyén nao c6 nhip k ngdn nha't dugc x€p theo 2 nguyén
tic trén.

2.2. Xdc dinh trinh ty thi cdng cdc cong trinh theo phuong phdp hé sé uu tién
" Phuong phdp hé s6 wu tién dua trén nguyén tfc: k&t hgp chon diy chuyén c6 thdi gian thuc hién
dai nhi't va tinh ghép sdt cia diy chuyén.
Goi: n- S6 diy chuyén ;ila chisd diy chuyén, i= I+n"
m - S8 phin doan (hang muc, cong trinh) ; j12 chi s6 phindoan, j= I+m
tj - Thoi gian thuc hién cdng tdc i tai phdn doan j

p - 1a s6 thif ty cla diy chuyén cé tng thdi gian thyc hién { ZIU } 16n nhit trong cdc

j=
phin doan.

p-1 e o

a=2t; (1) b= Y1, @
i=l i=p+l
p-1
t;
Tai m&i phin doan tinh he s6 wu tién Kingen:  Kygep = —— 3)

Xét vi du 1. Mot cong trinh dudc chia 1am 5 hang muc véi 4 ddy chuyén thi cong. thdi gian thuc
hién cdc hang muc cho trong bdng 3.1.

d x Thoi gian thi cong hang muc
Diy chuyén : I - — v v
‘Thicbngméng:  dcA 5 6 3 8 5
Thi c6ng khung nha: dcB .6 4 5 7 6
Lip thiét bi: de C 2 5 4 4 4
Hoanthién: deD | -4 3 2 7 8
Béng 3.1: thdi gian thyc hién tai cic hang muc trong vidu 1
Lap bang tinh d€ x4c dinh th{ tu wu tién cdc hang muc
Day b Thdi gian thi cﬁng hang muc Zf,-j i
I Im | I v v =
_ Thi ¢6ng méng;: dcA <] 6 3 8 5 27
Thi ¢dng khung nha: dcB 6 4 5 7 6 28
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Lip thiét bj: deC 2 5 4 4 4 19
~ Hoan thién: deD 4 3 2 g 8 24
p-1
P 5 6| 3 8 5
i=l
n
Z[ij =b 6 8 6 11 12
i=p+l
K uu tién a/b 083 | 075 | 050 | 073 | 0.42

Bang 3.2: Hé s& uu tién clia bai todn vi du 1
Hé s6 wu tién cang nhd tdc nhip clia diy chuyén tru6c cing nhé va nhip cla diy chuyén sau

cang 16n do d6 phian doan nio c6 hé s& wu tién cing nhd sé& duge x&p trude. Trinh ty thuc hién cic
phin doan 8 vidu trén la VIII, IV, ILI (Hinh 3.1)

A BC D
L1
I - b
nl A P il
W T T e
i )
E

v AT L7 11

12 18 fﬂf 4 (] a2 [] 0 [T

Hinh 3.1 Tién dd diy chuyén khi thi céng theo thit tw V, IIL IV, I1, I
Mit khdc tr (3) ta nhén thdy:
p-1
2t
K ien =~ s& v0 nghia khi :
23

i=p+l

i

b= D t;=016cd6 Kapen - @

i=p+l

p-1
hoiic ~a=)t, =0 licdé Kuen =0
. i=1

Do vdy trong trudng hgp nay phuong phdp hé s6 wu tién dé nghj :

a- N&u diy chuyén c6 tdng thdi gian dii nh4t 12 diy chuyén ddu thi phudng phdp hé s& vu tién
d& nghj 14y truc ti€p diy chuyén dé 1am diy chuyén trude d€ 1ap i s6 v6i tdng cdc nhip cla cdc diy
chuyén con lai.

b- N&u diy chuyén c6 tdng thdi gian dai nhat 12 diy chuyén cudi thi phudng phip hé s6 wu tién
dé nghi 14y tryc ti€p diy chuyén d6 1am diy chuyén sau dé lap ti s6 v6i tdng cdc nhip cla cdc diy
chuyén con lai.

Tuy nhién trong qué trinh gidi nhi&u bai todn xét trinh ty, chiing t6i nhin th{y ring phuong phap
hé s& wu tién nhy da trinh bay 3 trén (d4c biét trong 2 trudng hgp dé nghi & phin a va b) khéng cho
nghiém chinh x4c. Sau diy 12 vi du vé& mdt trudng hgp diy chuyén c6 t8ng thdi gian dai nhd't 1a diy
chuyén diu tién (ddy chuyén A).

Vi duy 2: Mot cong trinh dugc chia 13m 4 hang muc v6i 4 diy chuyén thi cong. thdi gian thuc
hién cdc hang muc cho trong bdng 3.3.

M(dc-pd) Thdi gian thi cOng tai
) g : phdn doan
D4y chuyén I | B '}V
A ) 5 6 8
B 2 4 3 7
C 1 2 2 9
D 9 3 8 1
Béng 3.3.




Science & Technology Development, Vol. 8, No. 5-2005

Qua trinh tinh theo phuong phdp hé sé wu tién tém tic trong bing 3.4 va 3.5:

M(dc-pd) ""hdi gian thi céng tai | Thdi lugng
phin doan D/chuyén
Day chuyén 1 {8 | |W
F- & 5| 5| 6| 8| 24 |daythip=1 dainhdd)
B 2 3 7 16
C 1 9 4. -
D 9 3 8 1 21
Thai gian thi céng_ !aicégﬂgpﬁn doaql 17 | 14 | 19| 25
i Pl - .
a= ">t ojo0|o0|oO
n - . .
i 2|9 |13|17
Hé s8 wu tién a/b o|0|O0]| O

Khéng x4c dinh dudc thd ty wu tién

Bdng 3.4
Theo gdi ¥ clia clia phudng phap hé s& vu tién thi trong trudng hgp nay 14p hé s6 thi tw £,/ b
cho tiing phédn dogn:

Phéin doan 1 II III v
tlj s | 5] 6l 8
SN IR ETFAE
tljb | 0,42 | 0,56 | 0,46 | 0,47
- Bing 3.5

Nhu vdy theo phudng phdp ldp hé s& vu tién thi thdi gian thi cong theo tiinh ty I, TIL, IV, I1 1a 45
ngay (hinh 3.3), rit ngdn hon thi céng theo trinh tu I, IL, ITL IV (hinh 3.2) 12 48 - 45= 3 ngay.

Tuy nhién, chon ngdu nhién trinh ty I, IV, IIL, II thi thdi gian hodn thanh 1a 43 ngdy (hinh 3.4),
mat khic theo chuong trinh tinh va gidi phdp dé nghi 12 trinh ty I, IV, I1, II1 12 42 ngay (hinh 3.5).

K&t qui gidi vi du 2 theo nhiéu phudng phap téng k&t nhu sau:

Theo thit ty thi | Thdi gian hoan thanh ghi chid phuong phdp gidi
cing

IILIOLIV 48 gidi theo phuong phdp bai todn “khdng ngirng
hinh 3.2 sif dung tai nguyén”

LI IV, II 45 gidi theo phudng phdp bai todn wu tién
hinh 3.3

LIV, I II 43 chon ngiu nhién va gidi theo pp bai todn
hinh 3.4 “khéng ngitng st dung tai nguyén”

LIV, II, I 42 gidi theo phuong phép bai todn nhinh va
hinh 3.5 bién

LIV, I III 42 gidi theo phuong phdp hodn vi (dé xudt) 1a
hinh 3.5 phuong phdp so sdnh n ! = 4! = 24 phudng 4n.
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Hinh 3.2 A 8 c o Hinh 3.3 A 8 c o
v 1L H AT L il I LT y I
n ] L il v L L]
" » n Il
- BES B A vt
| LI (L LI Il
2 [ 0 4 L] 32 ] 0 44 ia 0 4 12 8 20 24 8 2 38 40 45
Hinh 3.4 A B c D Hinh 3.5 A B c o
| 4 ]ﬁﬁ—\ 1T: i
1] il , m il i
14+ ER= 1H H-+11 A "',a-"* B + r-,-, 1 v _-I'_y B
ey L 4 L L Ll gans j L) 1
W 1l L LT v L+ AT
w zafARRRES 41| L i
. |1} Y AT |
2 [ 0 24 8 a3z 6 40 43 8 12 16 20 4 28 2 8 40 42

3. Nhén xét, k&t ludn

Nghién cifu chii y&u khi ning ghép sét t8i da cla cdc ddy chuyén Phuong phédp hé s8 vu tién
tim thudt to4dn x4c dinh thd tu thuc hién cdc cong trinh (ddn nguyén, phin doan) sao cho t8ng thai gian
thi cong toan bd 12 ngin nhit. Phuong phip nay 14y diy chuyén c6 t8ng thdi gian thi cong dai nhat
1am cd s& - goi 1a ddy chuyén p. Sau d6 xét tdng nhip cia cdc ddy chuyén trudc va sau ddy chuyén p
dé trong tirng phan doan d€ tim ra hé s& wu tién.

Thuc hién phudng phap hé s8 wu tién bing cdch sép x€p thit ty vu tién clia mdt nhém cdc diy
chuyén theo cich cOng tdt cd thdi gian cila cdc cOng tdc sau hay cong tdc trudc lai v6i nhau trong mot
phin doan rdi xét thi ty uu tién cia cdc phin doan bing viéc so sanh nhip chung clia nhém cédc céng
tic trudc va nhém cdc cdng tdc sau 1a khdng chudn xdc vi khi diy chuyén lién tuc thi thdi gian thuc
hién hai diy chuyén trong mot phan doan con phu thudc 14n nhau gilta cdc phin doan khdc (tic con
phu thudc thdi gian gidn doan vé t8 chifc giita hai diy chuyén trong mét phan doan).

Phdn nghién citu phdt hién ra ring viéc truy fim nghiém t6i wu theo hudng ciia phuong phdp hé
s6 wu tién chi cé gid tri trong pham vi nhd — s6 lugng cdc cdng trinh phdi chon lua chi nén nhd hon
hay béng 3, s6 lugng cdc t3 dgi cong nhdn nhé hon hay bdng 4— da sé cdc truomg hgp con lgi thi
phitong phdp hé s6 uu tién chi c6 thé hudng ddn tim ra nghigm t6t hon vdi thoi gian ngdn hon va khong
thé dua ra dugc nghié¢m 161 wu so vdi phuong phdp hodn vj

LIMITATION OF APPLICATION OF THE PRIORITY FACTOR METHOD IN
DETERMINING THE SEQUENCE OF CONSTRUCTION BUILDINGS
EXECUTION

Pham Hong Luan
University of Technology - VNU-HCM

ABSTRACT: Based on the ability of tight combination between the professional worker-teams in
scheduled plan the priority-factor method that defines the sequence of executing of construction
buildings points out the earliest accomplishing time. The advantage of this method is an easy and simple
way to show the good answer but not optimum. In many cases, this method proves some weakness.
Thanks to the high ability of computer and its program, cyclic permutation method gives an optimum
solution even with the complex scheduled plans.
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