TAP CHi PHAT TRIEN KH&CN, TAP 9, S 6-2008

UNG DUNG PHUONG PHAP NHANH VA BIEN,
LAP TRINH GIAI BAI TOAN TOI UU VE TRINH TY THI CONG

Pham Hong Luin
Trudng Dai hoc Bach Khoa, PHQG-HCM
(Bai nhdn ngay 23 thang 12 ndm 2005, hoan chinh sira chita ngay 06 thang 07 nam 2006))

TOM TAT: Quyét dinh chon thir te thi cong cdc cong trinh trong cum cdc cong trinh
(phdn doan, don nguyén) la mot bai todn khé. Cé nhiéu yéy t6 can phai xem xét nhu : thoi
gian, nhan liec, didu kién thudn lgi ciia dién cong tdc, mdy méc thiét bi thué hay co sdn, nguyén
vdt ligu, cdu ki¢n bdn thanh phém. . . Trong ngi dung bai bdo, todn tién dj dwoc xem xét dudi
khia canh la cdc bang s6 ma trdn. Ket qud itng dung phuong phdp nhanh va bién, 1ap trinh gidi
bai todn téi wu vé trinh tw thi cong sé gip cho cdc nha quan ly cdac don vi xdy Ldip, cdc chu ddu
tie, ban quan Iy die dn c6 thé tham khdo trong truong hop can phaz ra quyét dinh dé xdc dinh
trmh tw thi céng hop ly cdc hang muc cong trinh sao cho ¢6 thé sém dwa vao sir dung.

1. PAT VAN PE

Tién dd thi céng 12 mot trong céc ndi dung cia thiét ké t6 chirc thi cong, 14 tai liéu thiét ké
dua trén cac bién phap ky thuét thi cdng dd nghién ciru kj nhdm dam bao: chit lugng cong
trinh, an toan lao dong, hoan thanh trong han dinh va chi phi cho phép. Khi 1ap ra mot tlen do
hop ly chung ta s& rut ngin dugc thoi gian thi céng cong trinh, sir dung hi¢u qua ngudn tai
nguyén din dén gia thanh céng trinh giam, tiét kiém ngan sach dong thoi sém dua cac cong
trinh xdy dung vao hoat dong. Trong truong hop mét don vi xdy lip dam nhén thi cong nhiéu
cdng trinh hodc hang muc cong trinh thi vig¢c x4c dinh thir tu thi cdng cdc cdng trinh mang y
nghia lén vi trinh tu thi cong anh hudng nhiéu dén thoi gian hoan tat cong trinh.

V6i su phét trién ciia nganh may tinh hién nay vé toe do xir li cling nhu cac ngdn ngir lap
trinh, cling véi sy linh hoat trong quan ly ching ta ket hop mot sb giai thuat dé lap ra mot sb
chwong trinh tinh dé tu dong hoa tinh toén nhim dé& xuét nhanh chéng mot phuong an t6i wu vé
thoi gian thi cong.

2. PHUONG PHAP VA NQI DUNG NGHIEN CUU

Bai toan tién dd duoc xem xét dudi khia canh 1a cac bang s6 ma tran. Phuong phép tién do
la phuong phép thi cong déy chuyen M0 hinh héa céc cong téc xay dung, nghién ciru céc céu
trie k§ thuat va cdp d6 cua so dd xién, xdy dung mé hinh toén, sir dung phuong phap tién do,
ap dung thuét toan Porfilian va ma trdn ¢4t Johnson, 1ép chuong trinh tinh va vé bing ngoén ngir
visual basic. Cac giai doan thi cong cdng trinh (phan ngam, phéan than nha, hoan thiéan, lap dat
thiét bi...) dwoc mé hinh nhu 1a cac cng tac trong tién d day chuyén.

Trong nhém céc cong trinh (cdc don nguyén, céc hang muc) thue hién theo phuong phép thi
coéng day chuyén, khi thay doi trinh tu thi cong giita cac cong trinh (cdc don nguyén, cic hang
muc) vOi nhau thi thoi gian thi cong toan b céc cong trinh (don nguyén, phan doan) 4y sé thay
doi [3],[12].

2.1. Cap d6 diy chuyén va mé hinh cong tic xiy dung

O md hil"lh nay, tién dd thi cong 1a mot mit toa dg, truc tung la khong gian thi cong thé hién
danh muc doi tugng thi cong (phan khu-phan doan cong trinh), truc hoanh la thoi gian, mat toa
do mo ta chu ky thuc hién céc cong tac. Thir tw cac cong tac tudn theo céc qui trinh t6 chirc va
ky thuét thi cong. Td chirc day chuyén c6 nhing tinh chit co ban nhu tinh chuyén mén hoa,
tinh diéu hoa, tinh khong chéng chéo va tinh ghép sat. Do 1a su phdi hop chat ché giira cac
cong téc theo thoi gian va khong gian.Su mé rong vé khai niém phén doan cong trinh duoc
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(LILILIV,.

k¥ thudt va cdp do day chuyén thé hién & hinh 1.

dinh danh ¢ truc tung thanh cac hang muc cdng trinh hay cac cong trinh doc lép dén dép hinh
thanh khéi niém vé trinh tu thi cdng cac hang muc cbéng trinh ho#c cac cong trinh do. Cau tric

Dang . 3 + s
) ? Cd cdu -thdnh phdn Sdn phdm
ddy chuyeén
T'd hdp edng trinh
X Nhom cdng trinh nhicdu hang muc,
Tong hdap
don nguyén
Cdng trinh, tda nhd
Cdng trinh
Cdng trinh ddc ldp
Ca'c gial doan ky thudt M dt bd phifn k¢t
Ky thudt cdn cdng trinh
Mdt qua trinh k.t
Mdtdung Mdt cdng vide
Pdn cdng tace do mdt td’ ddi
(thanh phdn ) chuy¢n nghicp
thuc hi€n

Hinh 1. So db téng quat cdu triic k¥ thuat va cdp dd day chuyén

2.2, Xéc dinh trinh ty thi cong cdc cong trinh theo phwong phap nhanh va bién

S6 ligu vé& thoi gian thi cong cdc cong tac tdng hop (A,B,C,D..
..) duogc trinh bay ¢ dang bang s0 (M 1), trong d¢ tij la thoi gian thuc hién cong tic
tong hop i tai cong trinh j. Tir bang s6 M1 tach thanh cac bang sé M ¢6 cip c¢ot 2 x m . D& don
gian, trinh bay trong hinh dudi day thé hién M1 c6 n=4 va m =4.

..) tai céc cOng trinh

Thoi gian thi cong Day chuyén tong hop
tai hang muc cong
©_trinh
[(j=1) A=(I-1) B=(i=2) & D (i=n)
I ti tt
I tivi
IV (j=m) tij
Béang M1
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tach 2 cit A,B cua M1 tach 2 ¢t B,C cia M1 tach 2 ¢t C,D cua M1
(:\=l) =(?=2) B (i=2) & C D(i=n)
1 ty I I Lo
11 11 tisnja 11 tierj
111 tij 111 tij 111
\Y Lim v 1V tam
Bang M: AB Bang M: BC Bang M: CD

1- Thanh ldp Ma tran 2 cdt Johnson tir bang M:AB, M:BC, M:CD la cac ma trén tuong
g M jap; MIBC; MJCD. Ma Trén nay chi ra duoc thir tu cac hang I, II, III, IV ( tham khao
tai liéu [1]).

2- Xay dung cdy porfiriant : Tir ma tran M1 ( n=4; m=4) xac dinh thoi gian thuc hién cong
trinh theo trinh tu I, II, III, IV trong diéu kién lién tuc vé tai nguyén 1a M y, i, i, v ; ( tham khao
tai liéu [1,2, 5, 7])- hinh 2.

3- Cacmatran M I, M II, M III, M IV 14 ma trdn cé m hang , n ct va tuong uing la cac
ma trin ¢ hang diu tién m=1 1a céc gia tri & hang: I (m=1), II (m=2), III (m=3), IV (m=4) cla
ma trdn M1; cdc gia tri con lai cé gia tri twong mg theo cac ma trdn 2 cft Jonhson M jag;
MIBC; MJCD. Tinh cic matrdn M I, M II, M III, M IV theo diéu kién lién tuc vé tai nguyén
cothdvigianlaM My, M, M1y .

4- Nhénh phat sinh td M I, M II, M III, M IV trong céy porfiriant 1a nhanh c6 gia tri nho
nhét trong M , M i, M 1y, M v ( vi du: nhanh M 1). Tt day lap cac ma tran M LII ; M LIII ;
M LIV.

5- Matrdan M LII ; M LIII ; M LIV la ma trdn c6 m hang , n ¢t va tuong ung la cic ma
trdn c6 hang ddu tién va thir 2 1a cac gia tri & hang: I (m=1), Il (m=2); 1 (m=1), Il (m=3), |
(m=1), IV (m=4) ctia ma trdn M1; céc gid tri con lai c6 gia tri tuong ung theo cac ma trdn 2 cot
Jonhson M jag; MIBC; MICD. Tinh c4c ma tran M LII ; M LIII ; M L,IV theo diéu kién lién tuc
vé tai nguyén c6 thoi gian 1AM 1, M g, M v

6- Nhénh phét sinh ké tiép tr M LII ; M LIIT ; M LIV trong cay porfiriant la nhanh c6 gia
tri nho nhét trong M 11, M i, M 11y ( vi du: nhanh M ;v ). Tir day ldp cac ma tran M LIV,II
M LIV,IIL.

7- Lap lai cdc budc twong tu nhu budce 5, 6 cho dén khi két thic.

ML I, HI, 1V =48
| | 1 | |
! 1 I 1 1
M1 =41 MII =44 M IIl =43 MIV =48
MI I =44 MILI = MIILI =
ML I =45 MIL I = MIILIL =
MLIV =42 MILIV = MIILIV =

MLIV, L IT= 43

MI, IV,ILIII = 42

Hinh 2. Cay porfiriant — So d3 nhanh
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Vi du dp dung : Thoi gian thi cong cua céc day chuyen tong hop A (thi cong tAng ngam) B
(thi cong phén than nha) ; C (thi céng méi) ; D ( thi cong céc cong tac hoan thién va ha tang
ngoai nha) cho cac cong trinh I, I1, III, IV cho trong bang M1 (4x4 ) sau:

Bang Ml Cac cdng tac tong hop
Thii gian thi cong tai Day chuyén
cac cong triinh ATBrec|l D
1 EEEAS Sa N
; S H_ BT i 2 5 } 4””; ”727 7 73
III 6 L3 2 8
I e 8 a0 @

Bang M1.S6 liéu 4 diy chuyén tong hop, 4 cong trinh (vi du 4p dung)i

Budce 2 : Thanh 1ap ma tréan 2 cot Johnson

Al B B|C C|D
V| 8:i7] V| 7|9 1119
M |54 n|4!2] m|2!3
m|6 3 m(3]2] m| 28
I.|-5)0 I|-24.1] V| 9] 1
Budéce 3 : Thanh 1ap cac bude trung gian M , M j, M i, M 1y
Al B)o€ D Al--B |..C D
s an 9= w54 2 13
37,7 9 2 3] 807179 19]
5. 4142/28) 5134312]2|8]
6?3-3:23951‘ 61200 1:9 ki
M= 41 MI: 44
Al Bl D Al B e D
W6 9.4 2 g Mg 7. .9 11]
81 7] 719119 514/4]2/1]9]
slataiayals BEEIDRE
si2i211]9;1] 51219 11 2] 8]
MIL: 43 MV 48
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Budce 4 : Thanh 1ap cac budc trung gian M i, M 1, M 1 v

Al B ¢ |Ip A I
SEWE BRI L5 Lo g
5 10 @ oo g i o T s

ALY sialai2lof

MLII= 44 MLII= 45

Al B € 9D
S A e R
w8 1 1 & |0f

s14i4(2]2]3

63 f 3,9 2.8

MLIV= 42

Budc 5: Thanhlap M v, m, M v, n

A BT ClD Al By D

L8 | 2ol g0 kol s ndin, Lol 82
W 8. 7490 o] AR TE R R
& BT BT T R .l gy g
m| 6| 3| 2| 8] N | 54 a3, 3
MLIV]ILI= ) l\/lI,IVJlUI— a8

Két qua giai vi du trén theo nhiéu phuong phap tdng két nhu sau:

— Phuong phap bai toan “khéng ngimg sir dung tai nguyén”, tha ty: I I1, II0, IV - thoi
gian hoan tat 48 don vi thoi gian.

— Phuong phap “bai toan wu tién” thir tw I, ITI, IV, II - thoi gian hoan tit 45 don vi thoi
gian.
— Phuong phép “chon ngdu nhién” va giai theo pp bai toan “khéng ngumg sir dung tai
nguyén” thi tu I, IV, II1, II - thoi gian hoan tat 43 don vi thoi gian.

- Phuong _phép bai toan nhanh va bién (Jonhson - nhanh va bién) thir tu I, IV, II, III -
thoi gian hoan tat 42 don vi thai gian.

— Phuong phap hoan vi so sanh n ! = 4! = 24 phuong én. th ty I, IV, II, IIT - thoi gian
hoan tat 42 don vi thoi gian.

2.3 Chwong trinh ty ddng héa tinh todn va cdc biéu db tién dd

2.3.1 Chon chwong trinh VISUAL BASIC

Trude day theo nghién ciru cua tac gia vé vide sit dung chuong trinh MATLAB dé giai bai
toan toi uu  hoéa thi cdng, nhém nghién ctru nhén thdy ring chuong trinh MATLAB ¢6 nhitng
wu diém ndi bét nhur:
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- Kha ning xir ly v& ma trén rdt manh.

- Kha nang xir ly vé dd thi rat tdt.

- Giao dién, tao menu kha tdt.

Tuy nhi€n chuong trinh MATLAB c6 céc gi6i han:

- Kha nang truy cép céc bang biéu, ching han nhu dé tao mot bang nhap sb liéu ban diu,
voi MATLAB, s0 hang so cdt cia bang phai 1a con so nhat dinh phu hop v6i man hinh do trong
Matlab khong tao ra nhiing thanh truot (scroll bar) dé kéo rong man hinh.

- Matlab khéong xuit ra céc dudi .exe

- Kho taora phc:?m mém hoan chinh dé c6 thé cai dat duoc.

Thay vao d6 nhitng han ché cia Matlab duoc bd sung boi VISUAL BASIC. Cu thé:
- Xt ly giao dién tao menu cuc ky manh mé.

- Bang biéu de truy nhép c6 thé tao duogc céc thanh truot qua lai, trén dudi do d6 khong
gidi han s6 hang sb cot clia mang truy cdp. Tuong tu nhu vy dbi voi bang XUAt.

- Cb thé ‘tao dugc mang dong. Diy la uu diém cua visual basic. Bing tinh chat nay

chuong trinh cép phét bd nhé tiét kiém tuy yéu cau cta ngudi sir dung, khong nhét thiét cép sin
bd nhé nhét dinh ban dau.

- Visual basic 12 ngon ngir 13p trinh theo su kién, truc quan, sang sta, dé theo doi va g&
10i.

- Tao file.exe dé dang.

- Tao dia install rat don gian va nhanh chéng. Chuong trinh sau khi bién dich c6 thé cai
dat bat ky ma khong nhét thiét c6 Visual basic.

2.3.2 Chwong trinh Tuw dpng héa tién dp - huéng dan siv dung

Sau khi chuong trinh duoc cai dat, chuong trinh s&€ hoi viée chon lya phuong phap td chirc
tién d6 thi cong: Day chuyen hay mang?. Sau mdi lan nhdp li€u cac menu hudéng dan lién tuc
hién ra. Sau khi nhap ddy du so liéu la viéc chon bai toan dé giai.

Céc bai toan dé tinh bao gdm:
e Baitoan 1 :”lién tuc vé tai nguyén”
e Bai toan 2 :”lién tuc vé dién cf)ng tac”
* Baitoan 3 :”thdi gian thi cong ngén nhét theo trinh tw ban diu cta bai toan: khong lién
tuc vé tai nguyén khong lién tuc vé dién cong tac”
e Bai toan chon trinh ty thi cong:
* Phuong phéap hoén vi
* Phuong phap Nhanh va bién-Johnson
* Phuong phap hé s6 wu tién

2.3.3 Ap dung

Khéi dong chuong trinh TOI UU HOA TIEN PO, nhap sb liéu (thoi gian thuc hién tai céc
hang muc cdng trinh, sb luong va gié tri c4c tai nguyén) theo 11 nhic cua chuong trinh, chon
bai toan Johnson va giai .

Chuong trinh cho ngay bang s6 lidu nhap aé klem tra, két qua va hién thi két qua bang tinh,
biéu db tai nguyen nhén lyc, thiét bi...; cac hé sé didu hoa nhén lyc va lao dong, céc bang tién
d6 dang day chuyén...Céc ket qua cta vi du néu trén dugc xuit trén man hinh nhu sau:
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p tien da - [Nhap tiea]
™' Fle Fdt Vew Took Run Window Help

Hinh 3. Xudt két qua cia vi du 4p dung Hinh 4. Hién this 6 lidu nhap: thoi gian,tai
nguyén (nhan cong, thict bi), thoi gian giai bai
toan(J

@ Lap tien do - [Ma tran ket quaj : !

5 Fle Edt View Took Run Window Help

D@@ 8 x®I@| (&) B|FEwEme ]

[Aiphnngami| | | Bfphankhungoh) | | [Clrosnthend] | Jotscmsi hatangngo] | |
[] 1 18 a
1 5 LB S P 8 1 PR Vs
5 13 i 2 k]
5 13 j 20 ) : » :
3 8 ) ] : (5 0 9 1 = 1 25126
D b F : 3 :
13 5 | 2 23 3 ]
[ 5 2 1 5 [ 0 3 w2
f] ] E ]
Ay A A ! u
2 § (] 3 4 Zos, 1B 8 19724
% 7 kE} 2
4 18 | 1 2 -
] 15 3 [ =0743

Hinh 5. Hién thi két qua tinh toan: thoi gian khéi va két ciia cac day chuyén tong hop tai cic cong
trinh. Tg =42 i
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Hinh 6. Hién thj bang tong tién do thi cong tai cac cong trinh, Biu do tai nguyén thir 1: nhén
cong, hé s& k1 =2,154 k2 = 0,203, Atb = 8357, Tg=42

B oAt B Neme i )

siiid [

S TR S S TR "
TR ] ORI L2 EABEIMANEE 1 APV 37

Hinh 7. Hién thj bang tdng tién do thi cdng tai cic cdng trinh, Biéu dd tai nguyén thir 2: Thiét
bi, hé sé k1 =2,291 k2 =0,189, Atb=3,929, Tg=42

3. NHAN XET VA KET LUAN

Pé ning cao hidu qua vbn ddu tu xdy dung khong chi béng cach dbi mai cong nghé san
xuét, bién phap k¥ thuét thi cong, s dung hidu qua may moc thiét bi ma con can phai thay dbi
phuong phép san xuét, tb chirc lao déng khoa hoc. Khi té chirc thi cong nhém céng trinh, thay
dbi trinh tu thi cdng céc cong trinh (cdc don nguyén, céc phén doan) thi thoi gian thi cong toan
b6 ciing s& thay déi. Viéc chon ra mot trinh tu thi cdng nao dé c6 thoi gian thi cong ngan nhat
dong thoi dap (mg cac dneu kién thuc té c6 duoc cua don vi xdy lip-san xuit déu mang lai ¥
nghia kinh té, xa hoi sau sic.

Quyét dinh chon thit tu thi cdng céac cong trinh trong cum céc cong trinh (phén doan, don
nguyén) la mot diéu kho khan. C6 nhiéu yéu té cin phai xem xét nhu : théi gian, nhdn I,
thuc 1€ thudn loi cua dién cong tdc hay dia ban thi cong, mdy moc thiét bi thué hay c¢6 sén,
nguyén vt liéu, cdu kién bdn thanh phdm . Viéc xéc dinh trinh t thi cong hop 1y vé thoi gian
thi cdng toan bd cdng trinh va 14p trinh tw ddng hoa tinh todn s€ gitp cho cac nha quan ly cac
don vi x4y lap, cac chii ddu tu, ban quan 1y du an c6 thé tham khao trong trudng hop cg‘?m phai
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ra quyét dinh dé xé4c dinh trinh tu thi cong hop ly cac hang myc cong trinh sao cho c6 thé sém
dua vao sir dung.

Phan nghten ctru ¢6 thé chi ra cac nghiém ding tuyét déi hodc nhimg nghiém tot hon véi
nhiéu 161 gidi so sanh khéc nhau s& la thude do cho viée chon lya thém nhiéu phuong én khac
va rang budc khac ngoai rang bugc vé thdi gian hoan tét céng trinh.

APPLICATION OF PORFIRIANT METHOD AND COMPUTER
PROGRAMMING IN DETERMINING THE SEQUENCE OF CONSTRUCTION
BUILDINGS EXECUTION

Pham Hong Luan
University of Technology, VNU- HCM

ABSTRACT: The sequence of construction buildings execution affects the required time
of the construction project accomplishment. Setting the sequence of construction buildings
execution in shortest time is complicated. Thanks to the high ability of computer, application
of porfiriant method and computer-programming gives an optimum solution even with the
complicated scheduled plans. The application will be helpful to the owners, designers,
contractors in deciding the sequence of construction buildings execution with the aim of
accomplishment the whole project in earliest time.
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