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TOM TAT: Quyét dinh chon thir tw thi cong cdc cong trinh trong cum cdc cong trinh
(phan doan, don nguyén) la mot bai toan kho. Co nhiéu yeu 16 can phai xem xét nhu : thoi
gian, nhan lwc, diéu kién thudn loi cua dién cong tac, may moc thiét bi thué hay c6 san, nguyén
vét liéu, cdu kién ban thanh phcfm. .. Trong ngi dung bai bdo, toan tién dé dwoc xem xét dudi
khia canh la cac bang s6 ma tran. Két qua vmg dung phwong phdp nhdnh va bién, lgp trinh gidi
bai todn toi wu vé trinh tie thi céng sé givip cho cdc nha quan 1y cdac don vi xdy ldp, cdc chii ddu
tw, ban quan Iy dw dn cé thé tham khdo trong truong hop can phdi ra quyét dinh dé xdac dinh
trinh tw thi cong hop Iy cdc hang muc céng trinh sao cho c6 thé sém dwa vao sir dung.

1. PAT VAN PE

Tién do thi cong 1a mot trong cac ndi dung cua thiét ké t6 chirc thi cong, 1a tai liéu thiét ké
dua trén cac bién phap k¥ thuat thi cong da nghién ciru k§ nham dam bao: chat luong cong
trinh, an toan lao dong, hoan thanh trong han dinh va chi phi cho phép. Khi lép ra mot tlen do
hop 1y chung ta s& rut ngin duoc thoi gian thi céng cong trinh, sir dung hiéu qua ngudn tai
nguyén dan dén gia thanh cong trinh giam, tiét kiém ngan sach dong thoi som dua cac cong
trinh xay dung vao hoat dong. Trong trudng hop mot don vi xdy lip dam nhan thi cong nhiéu
cong trinh hodc hang muc cong trinh thi viéc xac dinh thu tu thi cong cac cong trinh mang y
nghia 16n vi trinh ty thi céng anh hudng nhiéu dén thoi gian hoan tt cong trinh.

V6i su phat trién ciia nganh may tinh hién nay vé téc do xir li _ctng nhu cac ngdn ngir 1ap
trinh, cung véi sy linh hoat trong quan ly ching ta ket hop mot sb giai thuat dé lap ra mot so
chuong trinh tinh dé ty dong hoa tinh toan nham d& xuat nhanh chéng mot phwong an tbi wu vé
thoi gian thi cong.

2. PHUONG PHAP VA NQI DUNG NGHIEN CUU

Bai toan tién do duoc xem xét dudi khia canh 14 cac bang s6 ma tran. Phuong phap tién do
1a phuong phap thi cong day chuyen M6 hinh hoa cac cong tac xay dung, nghién ciru cac céu
truc k¥ thut va cip do cua so d6 xién, xay dung mé hinh toan, sir dung phuong phép tién do,
ap dung thuat toan Porfilian va ma tran cot Johnson, 14p chuwong trinh tinh va vé bang ngén ngi
visual basic. Céc giai doan thi cong cong trinh (phan ngam, phan than nha, hoan thiéan, 1ap dit
thiét bi...) dwoc mo hinh nhu 13 cac cong tic trong tién d6 diy chuyén.

Trong nhom cac cong trinh (cac don nguyén, cadc hang muc) thuc hién theo phuong phép thi
cong day chuyén, khi thay doi trinh ty thi cong giita cac cong trinh (cic don nguyén, cac hang
muc) v6i nhau thi thoi gian thi cng toan by cac cong trinh (don nguyén, phén doan) ay sé& thay
doi [3],[12].

2.1. Cép @9 day chuyén va mé hinh cong tic xiy dung

O md hinh nay, tién do thi cong 1a mot mat toa do, truc tung 1a khong gian thi cong thé hién
danh muc ddi tuwong thi cong (phan khu-phan doan cong trinh), truc hoanh 1a thoi gian, mat toa
d6 mo ta chu ky thuc hién cac cong tac. Thir tu cac cong tac tuan theo cic qui trinh td chirc va
ky thuat thi cong. T6 chirc day chuyén co nhimng tinh chit co ban nhu tinh chuyén mén hoa,
tinh didu hoa, tinh khong chdng chéo va tinh ghép sat. D6 1a su phdi hop chat ché giira cac
cong tac theo thoi gian va khong gian.Sy mé rong vé khai niém phén doan cong trinh duoc
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dinh danh ¢ truc tung thanh cac hang muc cong trinh hay cac cong trinh doc 1ap dén dén hinh
thanh khai ni€m vé trinh tu thi cong cac hang muc cong trinh hodc cac cong trinh d6. Cau tric
k¥ thuét va cap d6 day chuyén thé hién & hinh 1.

Dan . N - @
‘N9 . Co cdu -thanh phdn San phdm
ddy chuyén

Té hdp cédng trinh|

Nhom cdéng trinh nhi€u hang muc,
Tong haop
don nguyén
ICéng trinh, toa nha)
Caong trinh

Cdng trinh ddc ldp

Cac giaidoan ky thudt MGt bd phdn ket
Ky thudt cdu céng trinh
M Gt qua trinh k.t

Mgt dang MGt cdng vi€e

Padn céng tac do mdt té ddi

(thanh phdn) chuyén nghi€p
thuc hi€n

Hinh 1. So d6 tong quét ciu tric ki thuat va cap do day chuyén

2.2. Xac dinh trinh tw thi cong cac cong trinh theo phwong phap nhanh va bién

S6 lidu vé thoi gian thi cong céc cong tac téng hop (A,B,C,D,...) tai cac cong trinh
(LILILIV,...) dugce trinh bay ¢ dang bang s6 (M 1), trong d6 tij 1a thoi gian thue hién cong tac
tong hop i tai cong trinh j. Tir bang s M1 tach thanh cac bang s6 M ¢ cip cot 2 x m . Dé don
gian, trinh bay trong hinh duéi ddy thé hién M1 c6 n=4 va m =4.

Thoi gian thi cong Day chuyén téng hop
tai hang muc cong
trinh
1(G=1) A=(I-1) B =(i=2) C D (i=n)
H t 11 t nl
111 i1
IV (j=m) tij
Bang M1
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tach 2 ¢t A,B cia M1 tach 2 ¢Ot B,C ciia M1 tach 2 ¢ot C,D ciia M1
A B
(i=1) | =(i=2) B (i=2) C C D(i=n)

1 t 11 1 1 t nl

1T I Cirrja I irrja
11 tij | tij 11
v tim v v Com

Bang M: AB Bang M: BC Bang M: CD

1- Thanh 1ap Ma tran 2 cdt Johnson tir bang M:AB, M:BC, M:CD Ia cac ma tran tuong
ung M jap; MIBC; MJCD. Ma Tran nay chi ra dugc thu tu cac hang I, I1, III, IV ( tham khao
tai liéu [1]).

2- Xay dung cay porfiriant : Tir ma tran M1 ( n=4; m=4) xac dinh thoi gian thuc hi¢n cong
trinh theo trinh tu I, 11, 111, 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- Caicmatrtan M, M I, M III, M IV 1a ma tran ¢6 m hang , n ct va tuong ung la cac
ma tran c6 hang dau tién m=1 1a c4c gia trj ¢ hang: I (m=1), II (m=2), III (m=3), IV (m=4) cua
ma tran M1; cac gia tri con lai c6 gia tri tuong ung theo cac ma tran 2 cft Jonhson M jag;
MJBC; MICD. Tinh cic ma trin M I, M II, M III, M IV theo diéu kién lién tuc vé tai nguyén
¢6 thoi gian laM 1, M 11, M 111, M v .

4- Nhanh phat sinh tt M [, M II, M III, M IV trong ciy porfiriant 1a nhanh c6 gia tri nho
nhat trong M |, M 1, M i1, M v ( vi du: nhanh M 1). Tu day 1ap cac ma tran M LII ; M LIII ;
MILIV.

5- Matran M LII ; M LIII ; M LIV 1a ma tran c6 m hang , n ¢4t va tuong Gng 1a cac ma
tran c6 hang dau tién va thir 2 13 cac gia tri ¢ hang: I (m=1), Il (m=2); I (m=1), III (m=3), I
(m=1), IV (m=4) ciia ma tran M1; cac gia tri con lai c6 gia tri tuong ing theo cac ma tran 2 cot
Jonhson M jag; MJIBC; MICD. Tinh cac ma train M LIT ; M LIII ; M LIV theo diéu kién lién tuc
Vé tai nguyén c6 thot gian laM LI M L, I, M LIV

6- Nhanh phat sinh ké tiép tir M LII ; M LIIT ; M LIV trong cdy porfiriant 13 nhanh c6 gia
tri nho nhét trong M i, M 1, i, M v ( vi du: nhanh M g1y ). Tir day 1ap cac ma tran M LIV,II
;M LIV,

7- Lap lai cac budc tuong tu nhu budc 5, 6 cho dén khi két thac.

ML II, I, IV = 48
| | | | |
I I T I I
MI =41 MII =44 M I =43 MIV =48
ML Il =44 MILI = MIILI =
ML I =45 MIL I = MIIL I =
MLIV =42 MILIV = MILIV =

MLIV, I I = 43

M, IV,ILIII = 42

Hinh 2. Cay porfiriant — So d6 nhanh
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Vi du dp dung : Thoi gian thi cong cua cac day chuyén tong hop A (thi cong ting ngam) B
(thi cong phan than nha) ; C (thi cong mai) ; D ( thi cong cac cong tac hoan thién va ha tang
ngoai nha) cho cac cong trinh I, 11, III, IV cho trong bang M1 (4x4 ) sau:

Bang M1 Céc cong tac tdng hop
Thoi gian thi cdng tai Day chuyen
cac cong trinh Al B | C| D
I 5 2 1 9
I 5 4 2 3
I 6 3 2 8
v 8 7 9 1

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

Budc 2 : Thanh 1ap ma tran 2 cot Johnson

A| B B|C C|D
V| 8|7 vV 719 I11]9
m({s| 4 m{4| 2 mjy 2|3
m{o6|3 mf{3 2 m| 2|8
I]15]2 121 Vi 9] 1
Budc 3 : Thanh Iap cac budce trung gian M [, M 1, M 1, M 1v
Al B C |D Al B C |D
I]|5 2 1 9 ofs 4 2 3
81 717,912 3 8 9119
5 412 28 5/3/3/2]2]8
6,3 32 91 6 1191
M= 41 Mil: 4
Al B C |D Al B C |D
m| 6 3 2 8 Iv| 8 7 9 1
871719 1|9 5 421119
514141223 63 3|2 23
50212(1]9 1 5 21 112]8
MII: 43 MIV 48
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Budc 4 : Thanh 1ap cac budc trung gian M 1 1, M 1, M 1 1y

A C D A C D

I 5 2 1 9 I 5 2 1 9

I 5 4 2 3 Imj| 6 3 2 8

8 9| 2| 8 8| 7179|213

6 3 3 2 9 1 5 4 | 4 2 9 1

MILII= 44 MLII = 45

A C D

1 5 2 1 9

IV]| 8 7 9 1

5 2 2 3

6 3 3 2 2 8

MILIV = 42

Bud6c 5 : Thanh lap M1 1v, i m, M 1 iv, i, 1t

A| B C| D A|l B C| D
| 5 2 1 9 | 5 2 1 9
V| 8 7 9 1 V| 8 7 9 1
I 5 4 2 3 mi| o 3 2 8
mi| o 3 2 8 I 5 4 2 3
MLIVJLIT= 42 MLIVJILI= 43

Két qua giai vi du trén theo nhiéu phuong phap tong két nhu sau:
— Phuong phap bai toan “khong nging str dung tai nguyén”, tha tu : I, IL, I1I, IV - thoi
gian hoan tat 48 don vi thoi gian.
— Phuong phap “bai toan wu tién” thi tu I, III, IV, II - thoi gian hoan tat 45 don vi thoi
gian.
— Phuong phap “chon ngau nhién” va giai theo pp bai toan “khong ngirng sir dung tai
nguyén” thu tu [, IV, III, 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 thoi gian.
— Phuong phap hoan vi so sanh n ! = 4! =24 phuong an. thir tw I, IV, IL III - thoi gian
hoan tat 42 don vi thoi gian.
2.3 Chuong trinh ty dong hoéa tinh toan va cac biéu do tién do

2.3.1 Chon chwong trinh VISUAL BASIC

Truge day theo nghién ctru cua tac gia vé viée sir dung chuong trinh MATLAB dé giai bai
toan toi vu  hoa thi cong, nhom nghién ciru nhén thay rang chuong trinh MATLAB ¢6 nhing
uu diém noi bat nhu:
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- Kha nang xir Iy v& ma tran rat manh.

- Khanang xir Iy vé d0 thi rat t6t.

- Giao dién, tao menu kha tdt.

Tuy nhién chuong trinh MATLAB c6 cac gidi han:

- Kha nimg’tmy cép cac bang biéu, chéng han I}hu fié tao mot bang nhap s6 liéu ban dau,
v6i MATLAB, s0 hang s6 ¢t cua bang phai la con s6 nhat dinh pht hop véi man hinh do trong
Matlab khong tao ra nhitng thanh trugt (scroll bar) dé kéo rong man hinh.

- Matlab khong xuit ra cac dudi .exe

- Khoétaora ph?m mém hoan chinh dé c6 thé cai dat duoc.

Thay vao d6 nhitng han ché ciia Matlab duoc bd sung bai VISUAL BASIC. Cu thé:

- Xt ly giao dién tao menu cuc ky manh mé.

- Bang biéu de truy nhap c6 thé tao duoc cic thanh truot qua lai, trén dudi do d6 khong
gi6i han s6 hang sb cot cia mang truy cap. Tuong ty nhu vy ddi voi bang xuat.

- Co thé tao dugc mang dong. Day la uu diém cua visual basic. Bing tinh chat nay
chuong trinh cip phat b nhd tiét kiém tily yéu cau ctia nguoi sir dung, khong nhat thiét cap sin
bd nhé nhit dinh ban dau.

- Visual basic 12 ngoén ngit 1ap trinh theo su kién, truc quan, sang sua, dé theo ddi va go
roi.

- Tao file.exe dé dang.

- Tao dia install raflt don gian va nhanh chong. Chwong trinh sau khi bién dich c6 thé cai
dat bat ky ma khong nhat thict c¢6 Visual basic.

2.3.2 Chwong trinh Tw dong héa tién d¢ - hwéng dan sir dung

. Sau khi chuong trinh duoc cai dat, chuong trinh s& hoi viéc chon lya phuong phap t6 chtrc
tién dg thi céng: Day chuyén hay mang?. Sau moi 1an nhép li€u cac menu hudng dan lién tuc
hién ra. Sau khi nhép day du so li€u la viéc chon bai toan dé giai.

Céc bai toan dé tinh bao gdm:

e Baitoan 1 :”lién tuc vé& tai nguyén”

e Baitoan 2 :”lién tuc vé dién cong tac”

e Baitoan 3 :"thoi gian thi cong ngan nhat theo trinh tu ban dau cta bai toan: khong lién
tuc ve tai nguyén khong lién tuc veé di¢n cong tac”

e Bai toan chon trinh ty thi cong:

* Phuong phap hoan vi
* Phuong phap Nhanh va bién-Johnson
* Phuong phap hé sd uu tién

2.3.3 Ap dung

Khéi dong chuong t;inh TOI UU HOA TIEN DO, nhép s6 lidu (Fh(‘)'i gian thyc hién tai cac
hang muc cong trinh, so lugng va gia tri cac tai nguyén) theo 101 nhac ctia chuong trinh, chon
bai toan Johnson va giai .

_ Chuong trinh cho ngay bang §6 liéu nhéap dé k,ién} tra, két qua va hién thi két qua bang tinh,
biéu do tai nguyén : nhan lyc, thiét bi...; cac h¢ s6 dicu hoa nhan lyc va lao dong, cac bang tién
do dang day chuyén...Céc két qua cta vi du néu trén dugc xuat trén man hinh nhu sau:

Trang 18



TAP CHI PHAT TRIEN KH&CN, TAP 9, SO 6-2006

- Lap tien do - [Nhap lieu]
5 Fie Edt View Tools Run Window Help

|
- A _ - Nz n g x By Iﬂ 4 |a| 3 [ l] Bai toan Johnson

D/(a| 8| &e|m| «|8]»] B|Fawnidmnm <]

Chan Quay ve
Hinh 3. Xuit két qua cua vi du ap dung Hinh 4. Hién thi sb liéu nhdp: thoi gian,tai
nguyén (nhan cong, thiét bi), thoi gian giai bai
toan...

W Lap tien do - [Ma tran ket qua]

B File Edt View Tools Run ‘Window Help

D[] 8| %[8a|@| « |8 »] B|[Batcaniomson +]

| &fphanngam) [ | | Blphankhungnha) | | |Crhoanthien)] | |wgtscmaihatangngo| |
0 1 19 2
1 5 3 2 5 1 1 9 17/30
5 13 20 0
5 13 20 0
3 8 0 7 0 9 1 1 25/26
13 20 29 3
13 20 23 k]l
4 5 2 4 5 2 0 3 14/21
18 b1 3 k']
18 24 3 M
2 6 0 3 4 2 1 8 19724
24 7 3 42
24 16 14 21 C=75/101
8 15 3 =0,743

Hinh 5. Hién thj két qua tinh toan: thoi gian khoi va két cua cac day chuyén tdng hop tai cac cong
trinh. Tg = 42
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Hinh 6. Hién thj bang tong tién d¢ thi cong tai cac cong trinh, Biéu do tai nguyén thir 1: nhan
cong, hé sd k1 =2,154 k2 =0,203, Atb = 8,357, Tg=42

Hinh 7. Hién thi bang tong tién d¢ thi cong tai cac cong trinh, Biéu do tai nguyén thir 2: Thit
bi, hé s6 k1 =2,291 k2 =0,189, Atb =3,929, Tg=42

3. NHAN XET VA KET LUAN

Dé nang cao hiéu qua vén dau tu xdy dung khong chi bang cach d6i mdi cong nghé san
xuét, bién phap k¥ thuat thi cong, st dung hiéu qua may moc thiét bi ma con can phai thay doi
phuong phap san xuét, t6 chirc lao dong khoa hoc. Khi t6 chirc thi cong nhom cong trinh, thay
d6i trinh tu thi cong cac cong trinh (cac don nguyén, cac phan doan) thi thoi gian thi cong toan
bo ciing s& thay do6i. Viéc chon ra mot trinh tyu thi c6ng nao d6 c6 thoi gian thi cdng ngan nhat
dong thoi dap umg cac dleu kién thyc té co duoc cua don vi xay ldp-san xudt déu mang lai y
nghia kinh té, xa hoi sau sac.

Quyét dinh chon thir tu thi cong cac cong trinh trong cum céac cong trinh (phén doan, don
nguyén) 1a mot diéu kho khin. C6 nhiéu yéu td cin phai xem xét nhu : thoi gian, nhdn lyc,
thue té thudn loi cua dién cong tdac hay dia ban thi cong, mdy moc thiét bi thué hay co san,
nguyén vit liéu, cau kién ban thanh pham . Viéc xac dinh trinh ty thi cong hop 1y vé thoi gian
thi cong toan bo cong trinh va 18p trinh tuw dong hoda tinh toan s€ giup cho cac nha quan 1y cac
don vi xdy ldp, cac chii ddu tu, ban quan Iy dy an ¢ thé tham khao trong trudng hop can phai

Trang 20



TAP CHI PHAT TRIEN KH&CN, TAP 9, SO 6-2006

ra quyét dinh dé xéac dinh trinh ty thi cong hop 1y cac hang muc cong trinh sao cho c¢6 thé som
dua vao st dung.

Phan nghién ctru c6 thé chi ra cic nghiém dung tuyét ddi hodc nhiing nghiém t6t hon véi
nhiéu 16i giai so sanh khac nhau s& 1a thude do cho viée chon lya thém nhiéu phuong an khac
va rang budc khac ngoai rang budc vé thoi gian hoan tat cong 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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