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Toém t&t: Nha thép cong nghiép st dung réng réi
trong céc cong trinh xay dung nho nhiéu wu diém nhw
tiét kiém chi phi, thoi gian thi céng nhanh, kha néng
vwrot nhip Ién, pha hop hon cho cac muc dich san
Xuét va lwu trik quy mé I6m. Do déc tinh vurot nhip I6n,
céc tiét dién cot va dadm trong nha thép céng nghiép
thuong str dung thép té hop, trong dé céc kich thuéc
cua tiét dién duroc tinh toén thiét ké mot céch hop ly
dé vira dam bao kha nang lam viéc vira tiét kiém chi
phi sén xuét. Tuy nhién, véi nhiéu bién thiét ké phirc
tap nhw vay, qua trinh lwra chon kich thuéc phu hop
la mét bai toan thiét ké nhiéu thach thirc. Trong bai
bao nay, chung téi gidi thiéu mot phwong phap hién
dai dé gidi quyét vén dé trén bang céch thiét lap bai
toén téi wu kich thwéc mét cat ngang ctia nha khung
thép cong nghiép nhdm gidm thiéu téng trong luvong,
dam bdo an toan va kha ndng str dung theo tiéu
chuén thiét ké. Céac diéu kién rang budc duoc xay
dung theo tiéu chudn TCVN 5575:2012. Céc bién
thiét ké duoc xem la céac bién roi rac, phu hop véi
thuc té san xuét va xay dung cong trinh. Thuét toan
tién héa vi phan cai tién duoc sir dung dé gidi quyét
bai toan tbi wu trén. Két qua tinh toan cho thay
phuong phép téi wu khéng chi tiét kiém thoi gian ma
con nang cao chét lwong gidi phép so véi phuong
phép thtr va sai dang duoc céc ky sw &p dung phd
bién.

Tw khoa: Téi wu, nha thép céng nghiép, TCVN
5575:2012, tién héa vi phén, bién roi rac.

Abstract: Industrial steel buildings are widely
used in construction projects due to numerous
advantages such as cost savings, fast construction
time, large span capability, and better suitability for
large-scale production and storage purposes. Due to
the large span characteristics, the column and beam
sections in industrial steel buildings often use
composite steel, where the dimensions of the
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sections are reasonably designed to ensure both
structural performance and cost efficiency. However,
with such complex design variables, selecting the
appropriate sizes poses a challenging design
problem. In this paper, we introduce a modern
method to address this issue by setting up an
optimization problem for determining the optimal
cross-sectional sizes of industrial steel frame
buildings. The goal is to minimize total weight while
ensuring safety and usability according to design
standards. The constraints are formulated according
to TCVN 5575:2012 standards. The design variables
are treated as discrete variables, aligning with
practical production and construction realities. An
improved differential evolution algorithm is employed
to solve the optimization problem. Calculation results
demonstrate that the optimization method not only
saves time but also enhances the quality of solutions
compared to the trial-and-error method commonly
used by engineers.

Keywords:  Optimization,  industrial  steel
buildings, TCVN 5575:2012, differential evolution,
discrete variables.

1. Giéi thiéu

Nha thép céng nghiép c6 nhiéu wu diém so voi
céu trac thép dan dung. Chang dwoc thiét ké dé chiu
tai trong I&n va cung cap khéng gian rong rai, khéng
bi gian doan, rat ly twédng cho san xuét va lwu triv.
Nhirng tda nha nay thwéng tiét kiém chi phi hon trén
quy mé I6n, vi ching dé dang mé rong ma khong can
thay ddi ciu truc dang ké. Tinh linh hoat trong thiét
ké clia chung hd tro viéc I&p dat va sép xép lai day
chuyén san xuat mét cach hiéu qua. Ngoai ra, nha
thép coéng nghiép duwoc ché tao dé chiu dwng céac
diéu kién méi trworng khéc nghiét hon dién hinh trong
cac moéi trudng cong nghiép, nhw bién dong nhiét o
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va tiép xtc v&i hoéa chét. Vi thei gian xay dwng ngén
hon nh& cac bé phan dugc ché tao sén, chang phu
hop cho tng dung céng nghiép quy mé Ién so véi bd
cuc phan doan hon clia nha thép dan dung.

Pé tinh toan thiét ké két ciu thép néi chung va
nha thép céng nghiép ndi riéng, cac tiéu chuén thiét
ké da dwoc xay dwng va ban hanh kha day da & Viét
Nam, vi du tiéu chudn TCVN 5575:2012 [1]. Theo quy
dinh trong cac tiéu chuan, nha thép cdng nghiép
duoc thiét ké dé chiu dwoc nhiéu loai tai trong khac
nhw 1a tinh tai, hoat tai, tai trong can truc, tai trong gi6
va cac loai tai trong ddc biét (vi du: dong dat) [2].
Théng thwdng, cac ky sw ap dung phwong phap thir
va sai dé dat dwoc thiét ké phu hop. DBéi véi cac bai
toan co nhiéu bién, phwong phap nay khoéng hiéu qua
vi phéi thtr nhiéu trudng hop I&p di 1ap lai, do d6 tiéu
tdn nhiéu coéng strc va thoi gian. Hon niva, két qua
dat dwoc khéng ddm bao 14 thiét ké t6i wu nhéat va
phu thudc nhiéu vao kinh nghiém cla k¥ sw thiét ké.
Trong trwdng hop nhw vay, viéc wng dung cac ky
thuat tdi wu metaheuristic sé dem lai nhiéu Igi ich nho
kha n&ng xt ly cac bai toan c6 do phi tuyén cao, phirc
tap cta ching va dé dang dap &ng cac yéu cau kinh
té va ky thuat dat ra.

Két cAu khung thép tién ché ctia nha céng nghiép
mot tang la loai két cAu dwoc s dung rong rai. Day
la dang khung thép nhe vé&i cot va dam duoc ché tao
tr thép I-han, c6 nhiéu wu diém ndi bat nhw gidm chi
phi vat liéu, ty dong héa qua trinh san xuét, va thi
cong lap d&t dé dang. Trén thé gidi, tbi wu nha cong
nghiép mét tAng dwoc nghién ctu tlr nhivng ndm dau
cta thé ky nay véi cac nghién ciru dién hinh nhw 1a:
Kamal va cdng sw [3] ndm 2003, Hernandez va cdng
si [4] nam 2005, Kravanja va Zula [5] nam 2010. Cac
nghién clu nay dwa trén tiéu chuadn EC-3 va cac
thuat toan ti wu trwe tiép vén cé nhiéu han ché trong
viéc gidi quyét cac bai toan téi wu cé tinh phi tuyén
cao. Gan day, Phan va cong su [6] &ng dung thuat
toan di truyén (GA) trong téi wu khung thép céng
nghiép st dung thép tao hinh ngudi theo tiéu chuan
EC-3. C4c phan tich trén cho thay rang, tbi wu nha
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coéng nghiép 1 tAng thu hat dwoc sy chd y ctia nhiéu
nha khoa hoc trén thé gi®i. Tuy nhién, tai Viét Nam,
van chuwa cé nhiéu nghién ctu ap dung tdi wu héa
thiét ké cho loai két cAu nay. Tac gia Vi Anh Tuén [7]
da str dung thuat toan tién héa vi phan (DE) dé giam
thiéu trong lwong cia khung thép mét ting dwa theo
tiéu chudn EC-3. Hiéu va cong sv [8] st dung DE
trong thiét ké ti wu hé cot dac va mai dan vi kéo theo
tiéu chudn TCVN 5575:2012. Bén canh dd, sy phat
trién nhanh chéng trong ky thuat may tinh cho phép
ra doi rat nhiéu ky thuat téi wu hiéu qua hon nhuw 1a:
tién hoa vi phan cai tién [9-10], tién hoa vi phan két
hop v&i hoc may [11-13], cac ky thuat phan tich tryc
tiép két cAu thép [14-15], ETC. Céc k¥ thuat méi nay
thé hién hiéu suét vuot trdi so véi cac phwong phap
tdi wu thé hé trwdc nhw DE [9-13]. Do vay, viéc
nghién clru van dung chang trong cac bai toan tinh
toan thiét ké két cu la hét strc can thiét nhdm cung
cép cho k¥ sw va nguoi doc nhirng théng tin hivu ich
trong céng viéc.

Trong bai bao nay, bai toan téi wu tiét dién khung
thép tién ché mot tAng ¢ cau truc theo tiéu chuén
Viét Nam dugc nghién clru. Muc tiéu la xac dinh kich
thwéc mét cat ngang téi wu cla cot va dam chiv | sao
cho téng trong lwong cla két ciu la tdi thidu, doéng
th&i dap ng cac diéu kién an toan va st dung theo
TCVN 5575:2012 v¢&i tai trong tac dung xac dinh theo
TCVN 2737:2023. Cac bién thiét ké 1a cac bién roi
rac. Thuat toan tién héa vi phan cai tién EpDE [9-10]
duoc ap dung dé giai quyét bai toan téi wu véi bién
roi rac dat ra.

2. Thiét 1ap bai toan téi wu theo TCVN 5575:2012

2.1 Thiét ké nha thép tién ché 1 ting theo TCVN
5575:2012

So dd dién hinh cho nha thép céng nghiép mot
tang c6 cau truc dwoc mo ta trong Hinh 1. Trong do
L 1a nhip khung, b 1a cao trinh dinh ray cau truc, H 1a
cao trinh dinh cot, a 14 géc déc mai. Dam va cot sé 13
céac thép hinh td hop tiét dién | v&i cac kich thwéc tiét
dién ngang dwoc thé hién nhw trong Hinh 2.
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Hinh 2. Tiét dién ngang dién hinh ctia ct va dém

Phan tich két cAu dwoc thwc hién dé xac dinh lwc
bén trong, bao gdm mémen udn, lwc cat va lwc doc
truc tai cac tiét dién cot va dam. Ngoai ra, phan tich
két cAu cling xac dinh chuyén vi ngang cta dinh cot.
Viéc phan tich két ciu cho khung thép nay co thé
dwoc thyc hién bang cac phwong phap khac nhau
nhu phwong phap gidi tich, phwong phap phan to
hiru han... Trong nghién ctru nay, phwong phap phan
t& ht*u han dwoc ap dung. Tinh toan lwc bén trong
tai cac tiét dién ctia cac phan t&r, bao gdm 04 tiét dién
cot (tiét dién chan cot, tiét dien dudi bau cot, tiét dién
trén bau cot, tiét dién dinh cot) va 02 tiét dién dau
dam, dwoc thwe hién cho tirng trwdng hop tai trong.
Sau dé, cac lyc bén trong t&i han tai moi tiét dién
duoc xac dinh bang cach két hop lwc bén trong theo
TCVN 2737:2023.

T hop co ban 1: Bao gdm tai trong thwéong
xuyeén (tai trong thuwdng xuyén, do lun chénh Iéch) va
mét tai trong hoat tai.

Té hop co ban 2: Bao gbm tai trong thwong
xuyén va mét vai tai trong hoat tai bat loi.

Chuyén vi ngang tai dinh cét dwoc tinh toan cho
03 to hop tai trong danh dinh theo TCVN 5575:2012
(taéi trong thwdng xuyén véi tai trong giod, tai trong
thwdng xuyén véi tai trong cau truc, tai trong thuwdng
xuyén véi 0.5 tai trong gié va tai trong cau truc).

Chiéu dai tinh toan cla mot phan t&r bao gébm
chiéu dai tinh toan trong mé&t phang 1, va chiéu dai
tinh toan ngoai mat phang L. Déi v&i cot, L, = pl voi

Tap chi KHCN Xay dung - s6 3/2024

W la hé sé chiéu dai tinh toan. p dwoc xac dinh theo
cong thire (52) - Bang 19 clia TCVN 5575:2012. [ la
chiéu dai hinh hoc cta cot. Bén canh do, I, duoc lay
bang khodng cach gitra cac gidng ngang. Chiéu dai
tinh toan ctia ddm trong mat phang ubn dwoc xac
dinh b&i chiéu dai hinh hoc ctia ddm. Chiéu dai tinh
toan cGia ddm khi tinh toan ngoai mat phing uén
bang khoang cach gitra hai diém dat gidng.

Cot va dam sau khi tinh toan ndi lwc sé dwoc
kiém tra theo 2 trang thai lam viéc:

- Trang thai gi&i han I: Dam va cot dwoc mo hinh
la cAu kién nhw ciu kién chiu nén ubn theo TCVN
5575:2012. Trong trwdng hop dd 1éch tdm tinh déi
m, > 20, cac cau kién nay dwoc kiém tra nhu mot
phan t&r chiu udn.
- Trang théai gi¢i han Il: Khung dwoc kiém tra vé
chuyén vi ngang. Chuyén vi ngang dwoc kiém tra tai
cao trinh dinh cot. Trong trwéng hop s dung cau
truc néng, gia tri gi¢i han cta chuyén vi ngang cla
cot dwoc lay theo TCVN 5575:2012. Déi véi cau truc
nhe va trung binh, chuyén vi ngang gié¢i han khéng
vuwot qua 1/300.
2.2 Thiét Iap bai todn t6i wu

Duwa trén cac kich thwdc mo ta trong Hinh 1 va 2,

ham muc tiéu cGa bai toan téi wu 1a tdng khdi lwong
cta khung dwgc xac dinh nhw sau:
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T6i thiéu héa: W(x) = 2p [(hcwtw + 2t¢bs)H + (hgwty + 2tby) Teosa Cis a] (1)
) 0; < [o]; 4; < [4]

bieukien rangbuge: | : 2
leu kien rang buoc Aginh cor < [A] @

trong do: p la khéi lwong riéng cla thép, o; va 4; 1an
lwot 14 ng suét va dd manh cta ciu kién the i,
Aginn co¢ 13 chuyén vi ngang tai dinh cot, [o], [1] va [A]
la cac gia tri gi¢i han cho cac tham sé trén. Cac bién
thiét ké la he,, Ry,
nhan céc gia tri rdi rac trong tap gia tri cho trwéc. Dé

bs, t,, va t;. Cac bién nay duoc

x@ ly v&i bién rdi rac nay, bién thiét ké trong phwong
trinh (1) th& hién
(X1, X2, X3, X4, X5), trong d6 x; (i=1, 2, 3, 4, 5) la sb tw

duwoc dwéi dang: X =
nhién thé hién thi tw cua tiét dién dwoc Iwa chon cho
twong ng bién thiét ké 1a h,,,, hg,, by, t,, Va t; trong
tap gia tri roi rac cho trwéc. Ngoai ra, diéu kién rang
budc (2) duwgc x&r ly bdng phwong phap ham phat,
trong d6 néu diéu kién rang budc bi vi pham, ham
muc tiéu s& duwoc cong thém 1 gia tri phat nham loai
bd cac thiét ké vi pham trong qua trinh téi wu.

3. Thuat toan tién héa vi phan cai tién EpDE
3.1 Thuét toan tién héa vi phan co ban

Thuat toan téi wu DE dwoc Storn va Price dé xuat
[12] v&i cac bwde chinh nhw sau:

a) Khéi tao: Trong buéc nay, mot quan thé dau tién
gdm NP ca thé X, :(Xj)(j =1, D) duwoc tao
mot cach nglu nhién tir mién gidi han gia tri cho
trwdc cla cac bién thiét ké.

b) Dot bién: V&i mbi ca thé X, trong quén thé, mot

cathé dot bién V = (Vl,V2 , ...,VD) dworc tao ra dwa

trén ky thuat dot bién DE. Hai ky thuat dot bién
thwong dwoc dung nhat va céd hiéu qud cao la
DE/rand/1 va DE/best/1:

DENand/: V=X, +Fx(X, -X, ) (3)
DEbest: V =X +Fx(X, =X, ) @)

best
trong d6: F duwoc goila bién do dot bién; Xbest dwoc

dinh nghia 1a ca thé tot nhét trong quan thé hién tai
(trong DE ca thé tbt nhat dwoc xem 1a ¢4 thé c6 gia
tri ham muc tiéu nhé nhét); I, I, va I, 1a 3 s6 ty
nhién ngdu nhién dwoc lwa chon trong khoang
[1,D] va théa man didu kien i # I, # I, # I, nham
thé hién rang 3 ca thé duoc lwa chon la ba ca thé
khac nhau trong quan thé va khac véi ca thé muc
tiéu.
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c) Lai tao: T ca thé dot bién V, ca thé moi
U= (ul,uz,...,uD) dwoc tao ra thébng qua viéc lai

tao gitta X, va V théng qua co ché nhu sau:

y - v; if (rand(0,1) < CR)-or (i=1) -
! X otherwise
Tham sb CR dwoc goi la hé sb lai tao nhdm dam
bao ti 1& nhét dinh sw pha tron gitra 2 thé V va X..
Diéu kién j=/ v&i 1 1a sb tw nhién ngau nhién trong
khoang [1,D] nham d&m bao cé it nhat 1 hang t&r cia
vec-to U duoc lay tir ca thé dot bién V.

d) Lwa chon: U sé duwoc Iva chon thay thé cho vi tri
ctia X, trong quan thé m&i néu gia tri ham muc tiéu
clia no t6t hon cia X, .

3.2 Thuét todn tién héa vi phan EpDE

Hai ky thuat dot bién DE/rand/1 va DE/best/1 thé
hién trong céng thirc (3) va (4) dwgc st dung kha
rong rai hién nay va cé hiéu qué cao trong nhiéu bai
toan ti wu. Dac diém cua 2 thuat toan nay kha nguoc
nhau. DE/rand/1 dwa trén céa thé ngdu nhién dé tao
ra V nén ky thuat nay dam bao tét tinh da dang cua
quan thé nhung téc do hoi tu lai cham. Nguwoc lai,
thuat toan DE/best/1 lai dwa trén viéc tao ca thé V
trén co s& céa thé tét nhat ctiia quan thé. Do vay, téc
dod hoi tu cha quan thé nhanh hon so vé&i ky thuat
DE/rand/1 nhuwng lai dé roi vao héi tu cuc bd. Dua
trén dac tinh nay cla 2 ky thuat, thuat toan EpDE
duwoc Truong va Kim (2018) [17] dé xuét sir dung k¥
thuat dot bién ‘DE/pbest/1’, trong dé céa thé tiém néng
V sé dwoc xac dinh dwa theo cong thirc:

Vi =X +FX(X, =X, ) )

la ca thé dwoc Iwa chon ngau nhién

pbest
trong do, X

pbest
trong tép 100p% (p € (0,1]) ca thé tbt nhat cua

quan thé. Giatri P dwoc xac dinh theo cong thirc:

p(k) = Ax D[_BX Itel:”:_lj )

Véi k dai dién cho vong lap th&r k clia qua trinh
t6i wu héa va A, B Ia hai tham sé da cho trwdc. Theo
cong thirc (7), gia tri p dat m&rc cao nhat 1a A ngay tai
vong l&p dau va sé gidm dan khi s vong lap tang lén.
Diéu nay c6 nghta la trong giai doan dau khi quan thé
con phan tan nhiéu, chwong trinh t6i wu cb géng
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kham pha cac khu vue tiém nang trong quan thé. O
giai doan sau, khi gia tri p gidam xuéng, chwong trinh
tap trung vao viéc st dung it cac ca thé tét nhét,
nhdm téng téc do hdi tu cha toan bd quan thé. Mot
cai tién khac trong EpDE so v&i DE 13 hé s6 dot bién
F dwoc cb dinh & mirc 0,7, trong khi hé sé lai tao CR
dwoc chon ngau nhién trong khoang (0,1).

3. Vi du nghién ctru

Trong phan nay, ching ta s& xem xét mét vi du
t6i wu khung nha coéng nghiép 1 tAng c6 nhip 24 m
v&i cac thong sb tinh toan cho trong Bang 1. Nam
bién thiét ké dwoc lwa chon trong tap cac kich thwéc
roi rac cho trwdece trinh bay trong Bang 2.

Bang 1. Théng sé tinh toén

Théng sb Ky hiéu Bon vi Gia tri
Chiéu dai nhip khung L m 24
Chiéu cao ctia khung H m 10
Khoang cach cac khung B m 6
Cao trinh dinh ciu truc b m 6.3
Do déc ctia mai a 15%) 5.71
.z . ~ < A > * 8
t(f]zptr! mo dun dan hoi cua B KN/m2 2.1*10
Gidi han chay cta thép f kN/m?2 2.1%10°
Khéi lwong riéng cla thép p Tan/m3 7.85
Tinh tai mai % KN/m? 0.31
Hoat tai mai Do kN/m? 0.3
Ap luc gié W kN/m? 0.95
Tai trong cau truc Q Ton 10
Bién dang chan cot Z m 0.08
B xoay chan cot Degree 0.5

Bang 1. Théng s6 bién thiét ké

Thong sb Ky hiéu Don vi Gia trj

Chiéu cao vach tiét dién hew m List [51]=[0.30, 0.31, 0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39,

cot 0.40, 0.41,0.42,0.43, 0.44, 0.45, 0.46, 0.47, 0.48, 0.49, 0.50, 0.51,
0.52, 0.53, 0.54, 0.55, 0.56, 0.57, 0.58, 0.59, 0.60, 0.61, 0.62, 0.63,
0.64, 0.65, 0.66, 0.67, 0.68, 0.69, 0.70, 0.71, 0.72, 0.73, 0.74, 0.75,
0.76, 0.77, 0.78, 0.79, 0.80]

Chiéu cao vach tiét dién hgw m List [51]=[0.30, 0.31, 0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39,

dam 0.40, 0.41, 0.42,0.43, 0.44, 0.45, 0.46, 0.47, 0.48, 0.49, 0.50, 0.51,
0.52, 0.53, 0.54, 0.55, 0.56, 0.57, 0.58, 0.59, 0.60, 0.61, 0.62, 0.63,
0.64, 0.65, 0.66, 0.67, 0.68, 0.69, 0.70, 0.71, 0.72, 0.73, 0.74, 0.75,
0.76, 0.77, 0.78, 0.79, 0.80]

Bé& rong ban canh dam va by m List[31] = [0.20, 0.21, 0.22, 0.23, 0.24, 0.25, 0.26, 0.27, 0.28, 0.29,

cot 0.30, 0.31, 0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39, 0.40, 0.41,
0.42,0.43, 0.44, 0.45, 0.46, 0.47, 0.48, 0.49, 0.50]

Chiéu day vach dam va ty m List[16] = [0.005, 0.006, 0.007, 0.008, 0.009, 0.010, 0.011, 0.012,

cot 0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019, 0.020]

Chiéu day ban canh dam tr m List[16] = [0.005, 0.006, 0.007, 0.008, 0.009, 0.010, 0.011, 0.012,

va cht 0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019, 0.020]

Dé danh gia hiéu qua cua EpDE, thuat toan
DE/rand/1 dwoc st dung. Cac tham sé dwoc thiét 1ap
cho cac thuat toan nhw sau: kich thwéc quan thé la
25; s6 vong l&p l1a 100; hé s F va CR cho DE 14 0,7
va 0,9; hé s6 Ava B cho EpDE 14 0,5 va 1,0. Mi thuat
toan dwoc thwe hién 10 1an. Két qua téi wu héa dwoc
trinh bay trong Bang 3. Dé so sanh, mot thiét ké theo
phwong phap thr va sai thong thwdng dwoc dua ra.
Téng trong lwong cda thiét k& tham khédo nay la
3587.159 kg, cao hon so véi trong lwong t6i wu thu
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duorc tlr cac thuat toan metaheuristic. Khéi lwgng tbi
wu tot nhat ma cac thuat toan EpDE va DE tim duoc
la nhw nhau va bang 2960.74 (kg), thp hon so véi
thiét ké truyén théng khoang 17.4 %. Ngoai ra, Bang
3 cling cho thay sy 6n dinh trong céc 1an chay cla 2
thuat toan DE va EpDE. Do d6 sai khac cla cac két
qué khong khac nhau nhiéu, ta cé thé két luan va cac
thuat toan t6i wu déu hiéu qua trong viéc tim kiém cac
nghiém téi wu thda man cac diéu kién rang budc. Néi
cach khéac, hai thuat toan nay cé thé ap dung hiéu
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qua trong viéc gidi quyét bai toan téi wu dat ra. Hinh
3 minh hoa dwdng hdi tu trung binh cac IAn chay cla

2 thuat toan. Ta cé thé thay rang EpDE hdi tu nhanh
hon DE/rand/1 nh& ky thuat dot bién pbest.

Bang 3. Két qua téi uu

Theo phwong phap th sai

No&i dung DE EpDE thong thuong
hew (M) 0.42 0.42 0.4
hgw (M) 0.36 0.36 0.5
bs (m) 0.28 0.28 0.24
ty (M) 0.006 0.006 0.008
tr (m) 0.009 0.009 0.014
Khoi lwgng toi wu tot nhat tim 2960 74 2960 74 3587 159
duoc (kg)
Tilé 82.6% 82.6% 100%
Vi pham rang bubc 0 0 0
Khoi lwgng toi wu kém nhat tim 3006.96 2989.51 )
duoc (kg)
Khoi lwgng t6i wu trung binh tim 2990.03 2975.79 )
duoc (kg)
Do 1éch (kg) 13.16 1212 -
------- DE/rand/1
3900 A
EpDE
3700
=
<8 3500 -
g
= 3300 -
«Q
Y
3100 A
2900 . . : :
0 20 40 60 80 100

Thé hé

Hinh 3. Buwong héi tu trung binh cda 2 thuét toan

4. Nhan xét, két luan

Bai bao da trinh bay bai toan té6i wu khung thép
tién ché mot tAng c6 bién rdi rac. Bién thiét ké Ia kich
thwéc méat cit ngang dam va coét. Ham muc tiéu 1a
gidm thiéu tdng khdi lwong ctia khung, ddng théi dadm
bdo an toan va kha nang st dung theo tiéu chuan
thiét ké. Céac diéu kién rang budc dwoc xay dwng theo
tiéu chudn TCVN 5575:2012. Thuat toan tién hoa vi
phan DE va vi phan cai tién EpDE dwoc s dung dé
gidi quyét bai toan tbi wu trén. K&t qua tinh toan trong
tdi wu khung nha cong nghiép 1 tAng c6 nhip 24 m
cho thdy ap dung phwong phap téi wu da tiét kiém
dwoc khodng 17.4% khéi lwgng cha khung so v&i
cach s dung thtr va sai thong thuong. Két qua
nghién ctru ban dau nay cho thay sw hiéu qua cla
viéc rng dung t6i wu trong thiét ké khung thép tién
ché. Hwéng nghién clru tiép theo clia nghién ctru nay
bao gdm: (1) Nghién ctvu hé khung thép tién ché c6
do phtre tap cao hon nhw Ia khung khdng gian, khung
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c6 hé gian mai, khung chiu tai trong dong dat, (2)
Tang d6 phirc tap cla hinh dang tiét dién dam va cot
nhw & dam va cot co tiét dién thay dbi, (3) Xét sw
thay dbi ctia d6 dbc mai va chiéu dai nhip ciing nhw
chiéu cao cét.
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