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Tom tat: Trong giai doan hién nay & Viét Nam, nguén luc dau
tu cong dang khang dinh vai trd quan trong trong viéc tao
nén tang trudng va day van sé la dong luc hang dau dé hién
thuc héa muc tiéu tang trudng hai con s6 giai doan 2026 —
2030. Doi véi cac du an dau tu xay dung st dung von dau tu
cong, viéc can bang gitta thoi gian thi cong va chi phi dau tu
dang tré thanh mét van dé quan trong trong quan ly du an
thay vi chi tap trung vao yéu tét chi phi nhu truéc day. Hai
muc tiéu nay c6 méi quan hé can bang phic tap, doi hoi cac
phuong phap t6i uu hoa hiéu qua ngay tir giai doan lap ké
hoach. Nghién ctu nay dé xuat mét phuong phép tiép can
méi dua trén thuat toan t6i uu hda da muc tiéu cong sinh tim
kiém (MOSOS) nham t6i uu hda déng thai thai gian va chi phi
trong cac du an dau tu cong. Mé hinh dugc xay dung dé xac
dinh tap nghiém Pareto t6i uu, phan anh rd méi quan hé can
bang gitia hai muc tiéu. Phuong phap dé xuat dugc dp dung
cho mét duran xay dung thuc té va so sanh véi cac thuat toan
ti€n hda da muc tiéu phé bién bao gém da muc tiéu bay dan,
thuat toan di truyén sdp xép khong troi. Két qua thuc nghiém
cho thay MOSOS c6 kha nang tim kiém hiéu qua va tao ra tap
nghiém Pareto chét lugng cao, gép phan nang cao hiéu qua
t6i uu hoa thai gian - chi phi trong quan Iy du én dau tu cong.
Tirkhoa: T6i uu héa da muc tiéu, Can bang thai gian - chi phi,
Du &n dau tu cong, Thuat toan MOSOS.

1.Mé dau

Thoi gian va chi phi 1a hai yéu t6 c6t 161, gdn
b chat ché va c6 moéi quan hé tuong ho trong céc
du an x4y dung. Trén thuc té, viéc rat ngan thoi
gian thi cong thuong di kem véi su gia ting chi
phi thuc hién do yéu cau bd sung ngudn luc, thiét
bi va cong nghé. Ngugc lai, viéc cat giam chi phi
c6 thé lam kéo dai tién d6 du an. Do d6, kha ning
toi uu hda dong thoi hai yéu t6 thai gian va chi phi
dong vai tro quyét dinh dén hiéu qua quan ly du
an cling nhu nang luc canh tranh ctia cac doanh
nghiép xay dung. Viéc tim kiém cac giai phap can
bang t6i uu gitia thoi gian va chi phi vi thé trg
thanh mot van dé dac biét quan trong doi véi cac
nha quan ly xay dung [1].
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Trong nhiing nam gin day, nén kinh t&€ Viét
Nam da dat dugc toc do tang trudng nhanh, kéo
theo sy phat trién manh mé ctia co s§ ha ting va
qua trinh do thi héa. Pau tu cong vao cac dy an xay
dung, dac biét trong cac linh vuc ha tang, gido duc
vay té, ngay cang dugc chu trong. Theo bdo cdo ctia
B¢ Xéy dung, nganh xay dung tiép tuc duy tri mtc
tang trudng tich cuc, dong vai trd quan trong trong
phét trién kinh t€ — xa hoi. Tuy nhién, nhiéu du an
xay dung, ddc biét la cac dy an st dung von dau tu
cong, van dang d6i mat v4i nhiing vin dé ton tai
kéo dai nhu chidm tién do, vugt chi phi, lang phi
nguodn luc va hiéu qua quan ly thap. Thuc trang nay
cho thay nhu cau cép thiét phai nghién ctiu va ap
dung cac phuong phép t6i uu héa hiéu qua hon cho
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bai toan can bang thoi gian va chi phi trong cac du
an x4y dung tai Viét Nam [2].

Trong quan ly du 4n hién dai, bai todn cin bang
thoi gian - chi phi (Time - Cost Trade-off, TCT)
dugc xem la moét bai todn t6i vu hda da muc tiéu
dién hinh [3]. Nhiéu phuong phap da dugc dé xuit
nhdm giai quyét bai todn nay, bao gdm cac phuong
phép tim kiém heuristic, cic mé hinh quy hoach
toan hoc nhu quy hoach tuyén tinh, cing nhu cac
thuét todn t6i uu hoa dua trén nén tang tién hoa
[4]. Cac nghién cliu trong va ngoai nudc da ap
dung nhiéu thuat toan khac nhau nhu thuat toan
dan kién, thuét toan di truyén, t6i uu hda bay dan
va cdc bién thé t6i vu hoa da muc tiéu nham tim
kiém cac phuong an thi cong t6i uu vé thoi gian
va chi phi. Mac du dat dugc mot s6 két qua tich
cuc, cac phuong phap truyén thong va mot s6 thuat
toan metaheuristic van con han ché khi xu ly cac
bai todn c6 khong gian tim kiém 16n, ham muc tiéu
phi tuyén va nhiéu rang bu¢c thuc té.

V6i su phat trién ctia cac ky thuat tinh toan,
cac thuat todn metaheuristic, dac biét 1a cac thuat
toan tién hoa, da cho thay hiéu qua vugt trdi trong
viéc giai quyét cac bai toan toi uu hdéa da muc tiéu
phtic tap. Trong s6 do, thuét toan sinh vat cong sinh
tim kiém (Symbiotic Organisms Search - SOS) néi
bat nho cdu tric don gian, s6 lugng tham s6 diéu
khién it va kha nang hoi tu t6t. Nhiéu nghién ctiu
da chiing minh hiéu qua ctia SOS so véi cac thuat
toan tién hoa phd bién khéc trong céc bai todn ky
thuat va lap tién do [5].

Xudét phat tit nhiing uu diém trén, nghién ctiu
nay md rong thuat toan sinh vit cong sinh tim kiém
(SOS) tti don muc tiéu sang da muc tiéu va dé xuét
thuét toan MOSOS dé€ giai quyét bai toan can biang
thoi gian - chi phi trong cac du an dau tu cong tai
Thanh ph6é H6 Chi Minh. Cac déng gop chinh ctia
nghién ctu gém: (i) xay dung moé hinh cin bang
thoi gian - chi phi ¢6 xét dén cac yéu t6 thuc té ctia
du én; (ii) phat trién thuat toan t6i uu hda da muc
tiéu MOSOS nham tim kiém hiéu qua tap nghiém
Pareto phan anh méi quan hé cin bang gitia thoi
gian va chi phi; va (iii) danh gia hiéu qua ctia thuat
toan dé xudt thong qua so sanh véi cac thuat toan
toi uu hoa da muc tiéu phd bién trén cac truong
hop nghién ctiu thuc té.

2.Tong quan vé cac nghién ciiu lién quan

Dy an dau tu cong la cac dy an do Nha nudc t6
chtic dau tu nhdm thyc hién cidc muc tiéu phét trién
kinh t€ - xa hoi, bdo dam an ninh, quéc phong,
cung cdp dich vu cong thiét yéu va thuc ddy phat
trién bén viing, dic biét trong nhiing linh vic ma
khu vuc tu nhén it tham gia. Cac du an nay thuong

c6 quy mo 16n, c6 tac dong lan tda rong va gop phan
quan trong vao xay dung két cdu ha tang, nang cao
chat lugng doi song, tao viéc lam va thuc ddy taing
truéng bén viing.

Nguon von thuc hién dau tu cong bao gom von
ngan sach nha nudc va von tii ngudn thu hgp phap
cua cac cd quan nha nudc, don vi su nghiép cong
lap danh dé dau tu theo quy dinh ctia phap luat vé
dau tu cong. Qua trinh chudn b, 1ap, thdm dinh,
quyét dinh dau tu, trién khai, gidm sat va danh
gia hiéu qua du an phai tuan tha nghiém ngat cac
quy dinh ctia Luat Dau tu cong 2024, Nghi dinh
85/2025/ND-CP quy dinh chi tiét thi hanh mot s6
diéu ctia Luat Dau tu cdng va cac van ban quy pham
phép luat khac c6 lién quan, trong d6 quy dinh day
du trinh ty th tuc, tiéu chi phan nhém dy an, thdm
quyén quyét dinh, thdm dinh, d4u thau, phé duyét
ké hoach va co ché xt ly vi pham d€ dam bao hiéu
qua, minh bach, trach nhiém giai trinh va pht hgp
v6i chién luge phat trién kinh té€ - xa hoi quoc gia.

Bai todn t6i uu can bang gitia thoi gian va chi
phi (Time - Cost Tradeoft - TCT) la mot trong
nhiing van dé cot 16i trong quan ly du an xay dung,
¢6 y nghia quan trong ca vé mit ly thuyét 1an thuc
tién. K& tu khi dugc dé xudt tit nhiing nam 1960,
bai toan TCT da dugc chiing minh thudc 16p NP-
hard, khién viéc tim 16i giai t6i uu trd nén dac biét
kho khédn khi quy mé va s6 bién quyét dinh cta du
an tang lén. Trong bdi canh dd, nhiéu hudng tiép
can khéc nhau da dugc phat trién nhdm moé hinh
hoa va giai quyét bai toan téi uu can bang gitia thoi
gian hoan thanh du an va chi phi thuc hién. 6] giai
doan dau, cac phuong phap toan hoc truyén thong
dugc uu tién nhdm tim kiém 10i giai t6i uu chinh
xac, bao gom tuyén tinh hoéa [6], 1ap trinh dong [7]
va lap trinh tuyén tinh s6 nguyén hon hgp [8]. Mic
du ¢6 co 56 ly thuyét chat ché, cac phuong phap nay
nhanh chéng boc 16 han ché khi ap dung cho cac du
an xay dung thuc té€ do d¢ phtic tap tinh toan cao,
khé mé rong va kém hiéu qua doéi véi cac bai toan
quy mo lén. Dédc biét, tinh NP-hard cta bai toan
TCT khién cac phuong phap toan hoc khong con
kha thi khi s6 lugng phuong an thi cong va rang
budc gia ting.

Dbé khic phuc nhiing han ché d6, cac phuong
phép heuristic da dugc phat trién nhu mot giai
phép thay thé, dya trén kinh nghiém va cac quy tac
thuc nghiém dé€ tim kiém 16i giai chdp nhan dugc
trong thoi gian tinh toan hop ly. Cac nghién ctiu
tiéu biéu cb thé ké dén nhu Moselhi [9], Siemens
[10] va Pendharkar [11]. Tuy nhién, cac phuong
phép heuristic thuong chi ti uu hdéa mot muc tiéu
don 1é, khong dam bao t6i uu toan cuc va khong
cung cdp dugc tap hgp cac nghiém Pareto, do do
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han ché kha nang hé trg ra quyét dinh trong cac
bai toan t6i uu da muc tiéu vé tién do. Nhiing kho
khan trong viéc xti ly khong gian quyét dinh rdi rac,
quy mo lén va da muc tiéu da thac ddy su chuyén
dich manh mé sang cac thudt toan metaheuristic,
ddc biét la cac thuat toan tién hoa. Feng, et al. [12]
da dé xuat mot thuat toan di truyén (GA) dya trén
tiép can Pareto d€ t6i uu hoa dong thoi thoi gian
va chi phi xdy dung, cho phép thu hep khong gian
tim kiém va dat dugc do chinh xac cao. Hegazy
[13] tiép tuc phat trién GA cho bai toan TCT bang
cach tich hgp cac yéu t6 thuc t€ nhu chi phi gian
tiép, thudng - phat tién do va trién khai moé hinh
trong phan mém quan ly du an thuong mai. Bén
canh GA, nhiéu thuat toan tién héa va dan bay
khac cing dugc dé xudt nhdam ning cao hiéu qua
tim kiém nghiém Pareto. Yang [14] gi6i thiéu thuat
toan toi uu hda bay dan uu td véi co ché luu tri
nghiém khong bi chi phoi, cho phép tao ra toan b
Pareto front trong mdt lan chay va xt ly linh hoat
cac dang ham chi phi - thoi gian khac nhau. Kalhor
va Khanzadi [36] ap dung phuong phap dan kién
két hop ly thuyét tap ma d€ giai quyét bai toan TCT
trong diéu kién khong chac chin, qua dé xem xét
muic d¢ chip nhén rii ro cia ngudi ra quyét dinh.

Tai Viét Nam, bai toan t6i uu thaoi gian - chi phi
ciing nhan dugc sy quan tam dang ké Luén and
Nhan [15] da ap dung thuét toan dan kién két hgp
trong sO thich ting d€ giai quyét bai toan TCT da
muc tiéu. Hoang Nhat Dtic [16] dé xuit thuat toan
tién héa vi phan véi co ché dot bién cai tién, cho két
qua vugt troi so v6i GA. Khanh [17] phat trién mo
hinh lai GA-PSO nhédm t6i vu dong thai thoi gian,
chi phi va nhan luc, dong thoi tich hop ly thuyét
mg¢ dé xt ly tinh khong chéc chan trong udc lugng
chi phi. Gan day, Hiéu [18] da gidi thiéu thuat toan
T6i vu hoa da muc tiéu nhéom xa héi (MOSGO)
cho bai toan t6i uu thoi gian - chi phi trong cac du
an xay dung c6 quan hé tong quat. Két qua thuc
nghiém cho thdy MOSGO dat hiéu qua cao hon so
vGi nhiéu thuét toan tién héa da muc tiéu phd bién,
dong thoi cung cdp tap nghiém Pareto chét lugng
phuc vu qua trinh ra quyét dinh.

Téng hop cac nghién ctiu cho thay bai todn t6i uu
can bang thaoi gian va chi phivan la mét huéng nghién
ctu trong tam trong quan ly du an x4y dung. Su phat
trién da dang clia cac thuat toan metaheuristic va
tién hoa khong chi phan anh tinh phtic tap cta bai
toan ma con nhdn manh tdm quan trong cta viéc
tim ki€ém cac phuong phap t6i uu hiéu qua, linh hoat
va phut hgp véi diéu kién thyc té ctia dy an.

3. Dé xuat thuat toan da muc tiéu
DéE giai quyét bai toan can béng thdi gian - chi

phi trong cac du an xay dung, nghién ctiu nay dé
xudt thuét toan t6i uu hoéa sinh vat cong sinh tim
kiém da muc tiéu d€ xac dinh tap nghiém Pareto
t0i uu cho hai muc tiéu trai ngugc la rat ngan thoi
gian thi cdng va giam thi€u chi phi thuc hién. So d6
tong quat cta thuét toan MOSOS dugc trinh bay
trong Hinh 1. Thuat toan MOSOS bat dau bang viéc
thiét 14p cac thong s6 diéu khién va khdi tao quan
thé ban du, trong d6 moi ca thé dai dién cho mot
phuong an thi cdng kha thi ctua du an. Cac ca thé
dugc ma héa dya trén lya chon phuong an thi cong
cho tting cong viéc va phai thoa man cac rang budc
ky thuét cing nhu m6i quan hé cong viéc ctia so do
mang du an. Sau d9, cac ca thé ban dau dugc danh
gia theo hai ham muc tiéu, bao gom toéng thoi gian
hoan thanh du an va t6ng chi phi thuc hién.

Qua trinh tim kiém cta MOSOS dugc thuc
hién thong qua ba pha cong sinh chinh: pha cong
sinh tuong hd (Mutualism phase), pha hoi sinh
(Commensalism phase) va pha ky sinh (Parasitism
phase). Pha cong sinh tuong ho cho phép hai ca thé
cung diéu chinh vi tri nham cai thién chét lugng
16i giai ctia ca hai. Pha hoi sinh giap mot ca thé cai
thién 16i giai dua trén thong tin ctia ca thé khac ma
khong giy anh hudng dén ca thé con lai, qua dé
tang cuong kha nang kham phda khong gian tim
kiém. Pha ky sinh tao ra cac c thé méi bang cach
thay thé mot phan cdu tric 16i giai, gop phan duy tri
tinh da dang va tranh roi vao cuc tri cuc bo. Sau moi
vong ldp, cac nghiém dugc danh gia va sip xép theo
nguyén tac khong troi, tii d6 cép nhat tdp nghiém
Pareto t6i wu thé hién méi quan hé can bang gitia
thai gian va chi phi. Thuat toan tiép tuc ldp cho dén
khi diéu kién diing dugc thoa man. Két qua cudi
cung la mot tap nghiém Pareto, cung cdp co sd khoa
hoc hé trg nha quén ly du 4n lya chon phuong dn
thi cong phtt hop véi cac uu tién cu thé vé tién do

va chi phi.
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4, Truong hgp nghién ciiu

4.1.Dir liéu

MO0 hinh t6i vu hoa da muc tiéu dugc dé xuit
dugc dp dung dé€ t6i uu hdéa dong thoi tién do va
chi phi cia m¢t dy an nha dan dung thuc té. Két
qua toi uu thu dugc tit mo hinh sé dugc so sanh
v6i thudt toan di truyén sap xép khong trdi thé
hé thu hai. Dy an nghién ctiu 1a moét tién do thi
cong mot du an thi cong truong hoc tai TPHCM
sti dung von d4u tu cong bao gém 38 cdng viéce,
trong d6 mdi cong viéc cé hai phuong an thi cong
Bang 1. Dif liéu cong trinh

tuong ting v6i ché do binh thuong va ché d6 khén
truong. Bang 1 cac phuong an thi cong cung véi
thoi gian va chi phi tuong ting cta tling cong viéc
dugc liét ké trong. V6i hai phuong an cho moi
cong viéc, tong s6 t6 hgp phuong 4n thi cong co
thé dat t6i 238, dan dén khong gian tim kiém rat
16n va khong kha thi d€ giai bang phuong phap liét
ké. Do d¢, thuat toan cong sinh tim kiém da muc
tiéu dugc d4p dung nham gidi quyét bai toan cin
bang gitia thoi gian va chi phi trong thi cong dy dn
stt dung von dau tu cong.

1 Méng - 120 20 102 24

2 Tudng chan dét 1 45 6 38 72
3 Cottangtrét +3 20 3 17 36
4 Damvasantang trét 3FS+2 30 5 25 6

5 (ottang 1 4FS+3 18 28 15 3,36
6 Damva santang 1 5FS+2 28 438 23 5,76
7 (ottang2 6FS+3 18 28 15 3,36
8 Ddmva santang 2 7FS+2 28 48 23 5,76
9 (ottang 3 8FS+3 18 28 15 3,36
10 Damvasantang3 9FS+2 28 48 23 5,76
11 (ottang4 10FS+3 18 28 15 3,36
12 Damvasanting4 MS+2 28 48 23 5,76
13 (Gttang5 12FS+3 18 28 15 3,36
14 Damvasantang5 13FS+2 28 48 24 5,76
15 Cotmaéi 14FS+3 10 16 8 1,92
16 Damvasan méi 15F+2 20 38 17 4,56
17 (ong tacxdy gach tang trét 4F5+3 22 32 19 3,84
18 Héthdng codién (MEP) tang trét 17FS5+2 14 22 12 2,64
19 Héthdng dién tang trét 18F5+1 12 16 10 192
20  (ongtdcxdygachtang 1 6FS+3 20 3 17 36
21 Héthdng codién (MEP) tang 1 20FS+2 13 2 N 24
22 Héthdng diéntang 1 21FS+1 n 15 9 18
23 (Ongtdcxdy gachtang?2 8FS+3 20 3 17 36
24 Héthdng co dién (MEP) tang 2 23FS+2 13 2 n 24
25  Héthdng dién tang 2 24FS+1 n 15 9 18
26 (6ngtacxdy gachtang 3 10F4+3 19 29 16 348
27 Héthdng co dién (MEP) tang 3 26F5+2 12 19 10 2,28
28 Héthdngdiéntang 3 27FS+1 10 14 8 1,68
29 (6ngtacxay gachtang4 12F543 19 29 16 3,48
30  Héthdng co dién (MEP) tang 4 29FS+2 12 19 10 2,28
31 Héthdng diéntang 4 30FS+1 10 14 8 1,68
32 (bngtacxdy gachtang5 14F5+43 18 28 15 3,36
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33 Héthdng co dién (MEP) tang 5 32FS+2 n 18 9 2,16

34 Héthdng dién tang 5 33FS+1 9 13 8 1,56

35  Santhugng/maibdng 16FS+5 15 25 13 3

36 Thangmdy 16FS+7 25 4 21 48

37 Matdting cong trinh (mat tién) 32FS+5 30 6 26 7.2

38 Hang mucngoainha/hatang ngoaicongtrinh  TFS+15 35 5 30 6
Bang 2. Gii phap tét nhat tim kiém bai MOSOS

1 Theo thoi gian (212222222222222211111.1.1.1.1.1.1.1.1.1.1.1.1.1.1.21.1] 423 148.28
27 [21.22122222222222111.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.21.1] 426 147.72

3 Theo chi phi T11111111111111111111111.1.1.1.1.1.1.00] 497 133.2
47 111211111111111111111111.1.1.1.1.1.1.1.1.10 494 133.76

5 Théa hiép (11.2222222222222111.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.21.7] 444 143.52
T (1.1.1.2222122122121.1.1.1.1.1.1.1.1.1.11.1.1.1.1.1.1.1.1.1.1.7] 463 139.64

4.2. Két qua va so sanh

Thuat toan MOSOS st dung hai tham s6 diéu
khién chinh la kich thuéc quan thé va s6 vong lap
t6i da. Trong nghién ctiu nay, kich thudc quan thé
dugc thiét lap 1a 50 va s6 vong lap t6i da 1a 100. Doi
voi thuat toan NSGA-II, xac suét lai ghép dugc dat
14 0,9 nham tang cudng kha nang tai két hgp thong
tin di truyén, trong khi xac sudt dot bién dugc chon
la 0,5 d€ duy tri tinh da dang quan thé va han ché
hién tugng hdi tu sém. Cac tham s6 dugc lya chon
dua trén kinh nghiém thuc nghiém nham dam bao
hiéu sudt so sanh cong bing gitia cac thuit toan. D&
giam anh hudéng cua tinh ngau nhién, moi thuat
toan dugc chay lap lai 30 lan.

Bang 2 liét ké sau giai phap tot nhat tim béi
MOSOS, tuong ting v6i cac muc tiéu thaoi gian, chi
phi, va can bang gitia hai muc tiéu, kém theo cac
phuong an thi cong cta cdc cong tac. Co thé thdy,
giai phap 1 va 2 dugc tao ra da cung cdp cac lua
chon t&t nhat cho thai gian du an. Giai phap 3 va 4
mang lai lya chon t6i uu cho chi phi dy an. Cac giai
phap khac thoa hiép gitia hai muc tiéu. Trén co s&
tap cac giai phap toi uu thu dugc, nha quan ly du an
c6 thé linh hoat lya chon phuong an thi cong phu
hgp nhét véi muc tiéu va diéu kién thuc t€ ctia dy
an. Trong truong hgp du 4n chiu ap luc cao vé tién
d¢, ching han do yéu ciu giai ngan v6n dau tu cong
hodc phuc vu cac muc tiéu xa hoi cip bach, cac giai
phép uu tién thoi gian nhu giai phép 1 va 2 1a lua
chon pht hgp. Ngugc lai, khi nguén lyc tai chinh
han ché hodc yéu cau kiém soat chit ché chi phi dau
tu, cac giai phap t6i uu vé chi phi nhu giai phap 3
va 4 sé mang lai hiéu qua kinh t&€ cao hon. Do6i véi
cac dy 4n can duy tri sy can bang gitia tién do va chi

phi, cac giai phap thoa hiép cung cdp phuong an
hop Iy nhdm dadm béo hiéu qua téng thé. Toan bd
tap nghiém Pareto do thuat toan dé xuat tao ra dugc
minh hoa 6 Hinh 2 khéng chi cung c4p cac phuong
an toi uu vé mat toan hoc ma con mang y nghia
thuic tién r6 rét, ho trg hiéu qua qua trinh ra quyét
dinh trong quan ly va 1ap ké hoach du én xay dung.

So sanh gitra MOSOS va NSGA-II
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Hinh 2. Tap t6i uu (Pareto) clia cc thudt todn

Hinh 2 minh hoa két qua so sanh gitta MOSOS
va NSGA-II trong viéc tao lap tap cac giai phap
khong vuot troi (Pareto), qua do cho thdy su khac
biét rod rét vé hiéu qua ctia hai thuat toan. MOSOS
hinh thanh mot tap Pareto phan b6 déu va lién tuc
hon trén toan b bién cin bang gitia thoi gian va
chi phi, phan anh kha nidng kham pha khong gian
16i gidi hiéu qua va 6n dinh. Ngugc lai, cac nghiém
thu dugc tit NSGA-II ¢6 xu hudng nim léch 1én
phia trén, tuong ting véi chi phi cao hon tai cing
muc thoi gian, dong thoi phan b kém dong déu
hon, cho thdy kha ning bao pht khong gian muc
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tiéu con han ché. MOSOS khong chi dat dugc cac
nghiém c6 chat lugng t6t hon (chi phi thap hon véi
cung thoi gian hoan thanh), ma con tao ra nhiéu
phuong an kha thi hon cho ngudi ra quyét dinh.
K&t qua so sanh nay khing dinh vu thé cia MOSOS
trong viéc duy tri can bing gitia khai thac va kham
phd, qua dé nang cao hiéu qua giai quyét bai toan
t6i uu hda da muc tiéu can bang thaoi gian va chi phi
trong quan ly du an xay dung.

5. Kétluan

Bai bao da dé xudt va phat trién thuit toan to6i
uu hoéa da muc tiéu sinh vat cong sinh tim kiém
(MOSOS) nham gidi quyét bai toan can bang thoi
gian va chi phi trong cac du 4n xéy dung st dung
von dau tu cong. Trén co sé mo hinh hoa bai toan
theo huéng da muc tiéu, thuat toan MOSOS dugc
xay dung d€ tim kiém tap nghiém Pareto, phan anh
day di moéi quan hé can bang gitia hai muc tiéu
quan trong va trai ngugc la thoi gian hoan thanh
va chi phi thuc hién dy an. Két qua 4p dung cho du
an xay dung thuc té€ cho thady MOSOS c6 kha ning
tao ra tap nghiém Pareto phan bo rong, dong déu
va lién tuc trén toan b bién dudng cong thoi gian
va chi phi. So sanh véi thuét toan NSGA-II cho thay
MOSOS vugt troi ca vé chat lugng cac giai phap (chi
phi thép hon tai cung muic thoi gian) 1an s6 lugng
va su da dang ctia cac phuong an thi cong kha thi.
biéu nay chiing to kha nidng can bang hiéu qua gitia
khai thac va kham phd khong gian 16i giai ctia thuéat
toan dé xuét, ddc biét trong cac bai toan c6 khong
gian quyét dinh 16n va rang budc phtic tap.

Tap cac giai phap t6i uu thu duge khong chi co
y nghia vé€ mat toan hoc ma con mang gia tri thuc
tién cao, cho phép nha quan ly du an linh hoat lya
chon phuong an thi cong phu hgp véi diéu kién
tai chinh, yéu cau tién d¢ va boi canh thuc té cua
dy 4n dau tu cong. Do d6, MOSOS c6 thé dugc
xem la mot cong cu hoé trg ra quyét dinh hiéu qua
trong cong tac lap ké hoach va quan ly du an xay
dung. Trong cac nghién ctu tiép theo, thuét toan
MOSOS ¢6 thé dugc mé rong dé€ xem xét thém
cac muc tiéu khac nhu chat lugng, rui ro, phat thai
moi trudng hodc su khong chic chan cua di liéu
dau vao, qua d6 nang cao hon ntia tinh ting dung
va d¢ tin cay ctia mo hinh trong thuc tién quan ly
du an xay dung.U

Tai liéu tham khao
[1]V. Togan and M. A. Eirgash, "Time-Cost Trade-off
Optimization of Construction Projects using Teaching
Learning Based Optimization," KSCE Journal of Civil
Engineering, vol. 23, no. 1, pp. 10-20, 2019/01/01/ 2019.
[2]T. C. T. K¢, "Béo cdo xu hudng san xudt kinh doanh nganh

cong nghiép ché bién, ché tao va xay dung quy iv nam 2023,
du bdo quy i nam 2024," 2024.

[3]C.-W.Feng, L. Liu,and S. A. Burns, "Using Genetic Algorithms
to Solve Construction Time-Cost Trade-Off Problems,"
Journal of Computing in Civil Engineering, vol. 11, no. 3,
pp. 184-189, 1997.

[4]D.-H. Tran, L. Luong-Duc, M.-T. Duong, T.-N. Le, and
A.-D. Pham, "Opposition multiple objective symbiotic
organisms search (OMOSOS) for time, cost, quality and
work continuity tradeoff in repetitive projects,” Journal of
Computational Design and Engineering, vol. 5, no. 2, pp.
160-172, 2017.

[5]D.-T. Nguyen, L. Le-Hoai, P. Basenda Tarigan, and D.-H.
Tran, "Tradeoff time cost quality in repetitive construction
project using fuzzy logic approach and symbiotic organism
search algorithm," Alexandria Engineering Journal, vol. 61,
no. 2, pp. 1499-1518, 2022/02/01/ 2022.

[6]]. E. Kelley, "Critical-Path Planning and Scheduling:
Mathematical Basis," Operations Research, vol. 9, no. 3, pp.
296-320, 1961/06/01 1961.

[7]D. R. Robinson, "A Dynamic Programming Solution to Cost-
Time Tradeoff for CPM," Management Science, vol. 22, no.
2, pp. 158-166, 1975/10/01 1975.

[8]S. Sakellaropoulos and A. P. Chassiakos, "Project time—cost
analysis under generalised precedence relations," Advances
in Engineering Software, vol. 35, no. 10, pp. 715-724,
2004/10/01/ 2004.

[9]O. Moselhi, "Scheduling compression using the direct stiffness
method," Can. J. Civ. Engrg, vol. 20, no. 1, pp. 65-72, 1993.

[10] N. Siemens, "A simple CPM time-cost tradeoft algorithm,"
Management Science, vol. 17, no. 6, pp. 354-363, 1971.

[11] P. C. Pendharkar, "Cost minimizing target setting heuristics
for making inefficient decision-making units efficient,”
International Journal of Production Economics, vol. 162,
pp. 1-12, 2015/04/01/ 2015.

[12] C.-W. Feng, L. Liu, and S. A. Burns, "Using Genetic
Algorithms to Solve Construction Time-Cost Trade-Off
Problems," Journal of Computing in Civil Engineering, vol.
11, no. 3, July 01, 1997.

[13] T. Hegazy, "Optimization of construction time-cost trade-
off analysis using genetic algorithms," Canadian Journal of
Civil Engineering, vol. 26, no. 6, pp. 685-697, 1999.

[14] I.-T. Yang, "Using Elitist Particle Swarm Optimization
to Facilitate Bicriterion Time-Cost Trade-Off Analysis,"
Journal of Construction Engineering and Management, vol.
133, no. 7, pp. 498-505, 2007.

(15] P. H. Luan and D. T. Nhan, "Nghién ctiu Ging dung thuét
toan ACO (ant colony optimization) t6i uu thdi gian va chi
phi cho dy 4n x4y dyng," TAP CHI PHAT TRIEN KH&CN,
vol. 13, pp. 17-30, 2010.

[16] N. Q. L. Hoang Nhat Dtic, Pham Quang Nhat, "T6i uu héa
tién do va chi phi cho du én xay dung st dung thuét todn
tién héa vi phan," Tap chi Khoa hoc va Céng nghé - Dai hoc
Duy Tan vol. 1, no. 14, pp. 135-141, 2015.

[17] T. . Khanh, "Xay dung mo hinh t5i uu hda thoi gian —
chi phi - nhén Iyc cho dy 4n x4y dung (Ung dung thuat
giai GA-PSO va Ly thuyét mg)," Master, Khoa Ky thuat Xay
dung, Pai hoc Bach Khoa - PHQG TP. H6 Chi Minh, 2014.

[18] N. T. Hiéu, "T6i uu thoi gian chi phi du dn st dung thuat
todn t6i uu hoa nhom xa hoi (SGO) va phuong phép ra
quyét dinh da tiéu chi " Thac sy, Khoa Ky thuét Xay dung,
Pai hoc Bach Khoa - PHQG Tp. H6 Chi Minh, 2020.




