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TOM TAT: Bai bdo nhém xdy dung chuong trinh thiét k& 167 uu két c@u khung bé téng
Ot thép dua trén tiéu chudn thiét k& TCVN 5574-1991 ciia Viét Nam. Phdn phan tich
ndi luc dugc thuc hién bing phuong phdp phan tit hitu han. PE gidi bai todn t6i uu,
chuong trinh da sit dung thudt todn chudi cdc chuong trinh tuyén tinh va ngén ngit lgp
trinh la MATLAB 5.3. M{t 56 thi du bdng s& cho thdy su hitu hi¢u ciia chuong trinh.

Tit khod: T6i wu, phdn ti¥ hitu han, chudi c4c chudng trinh tuy&n tinh, bé téng cot thép, TCVN.

1. GIGI THIEU CHUNG
Trong nhifng ndm gin ddy, cdc phudng phdp t8i wu héa ngay cang dudc 4p dung siu
rong va hi€u qud vao cdc nganh kinh t&€, k§ thuit, cong nghé théng tin va vao cdc nganh
khoa hoc cong nghé khéc. Trong thi€t k€ k&t cdu cong trinh tai nhiu noi trén thé gidi ngudi
ta dd 4p dung phudng phdp t8i wu hod vao cdc bai todn thigt k& cu thé nhu : k&t ciu thép, két
cdu bé tong cdt thép [31,[41,[51,[91,[10]. G nudc ta, phudng phép t6i uu hod ciing di dudc
nghién ctu trong mot s§ linh vyc nhung chua dude 4p dung cu thé cho cong tic thi€t k& két
cdu bé tong cdt thép. Phuong phédp thi€t k& két ciu bé téng cdt thép hién nay dwa vio céc
gié thi€t vé ti€t dién ban diu clia cdc c4u kién, sau khi tinh todn ta kiém tra lai theo cédc yéu
ciu thi€t k€. N&u thda thi ti€t dién da chon 13 ti€t dién thit k&, néu khong thda thi phai thay
d6i lai ti€t dién va tinh todn lai. Vi viy s& c6 nhiéu phudng dn khdc nhau ciing théa min cdc
yéu cau clia thi&t k& nhung ngudi thi€t k& s& khéng xdc dinh dau 1a phudng 4n 6t hon.
Trong khudn khd bai bdo nay, tic gid da 4p dung bai todn t8i vu vao cic chudng trinh
thi€t k& k&t cdu khung bé tong cdt thép theo trinh tuf thigt k& dya vao tiéu chudn Viét Nam.
V& mit todn hoc, bai todn t6i vu cé thé dugc phat biu & dang tdng quét nhu
sau:[2],[3],[4]
Cuc tiéu hod ham muc tiéu : F(X)
Chiu cdc rang budc :

g,(X)<0,j=1..,m rangbudc dang bat ding thc. (1)
h (X)=0,k=1,..,1 rangbudc dang ding thic. (2)
X; <X, <X{,i=1,.,n ringbudc bién. (3)
Trong d6 : X" ={X,,X,,...X,}. 12 véc to bién thi€t ké. @)

Khi F(X), g,(X), ,(X), 1a cic ham tuy&n tinh thi ta c6 bai todn quy hoach tuy&n tinh.

Khi mt trong cdc ham trén 1a phi tuy€n thi ta c6 bai todn quy hoach phi tuy&n.

Bai todn quy hoach tuy€n tinh c6 thé dugc gidi bdi phuong phdp don hinh [21,[51,[9]...

C6 nhiéu cdch gidi bai todn quy hoach phi tuy&n nhu: phuong phép gidm ham muc tiéu co
bén, phudng phédp chi€u theo phuong dao ham, phudng phép hudng kha thi... [2]. Trong n6i
dung bdo cdo nay, tdc gid st dung phudng phap chudi cdc chuong trinh tuyé&n tinh.
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2. PHUONG PHAP CHUOI CAC CHUGNG TRINH TUYEN TINH [51,[9]:
2.1 Nguyén tdc:
Khai trién chudi Taylor bdc nhat ham muc tiéu va ham rang budc chung quanh diém
{x°} 4é tim nghiém gan diing. L4p lai qud trinh cho dén khi 13 gidi chinh xdc dat dugc.
2.2 Phdt biéu bai todn:
Cytc tidu hod ham muc tieu: £({X})= fS{X” D+ Vf(gX“ Disx): 5)
Chiu cdc rang budc:  g,({X})~ g,((x°})+ ve, (X ox}<0,j=1...m  (6)

h, (X}~ b, (x°])+ vh, (K )ox} =0,k =1,....1 9

L u .
X <X, +6X,<X/,i=l..,n (8)

Trong d6:  {6X}={x}-{x°} ©)

Nhu vy bai todn quy hoach phi tuy€n trd thanh bai todn quy hoach tuyén tinh, trong
d6 céc bign thi€t k€& chita trong vec-td {8X} cdc ham va gradient tai {XO} lan lugt 1a hing s6
va hé sb.

2.3 Thudt todn:
-Tuy&n tinh ho4 c4c ring budc quanh {X” }

—_

-Tuyén tinh ho4 him muyc tiéu va gidi bai todn quy hoach tuyén tinh.

-Thay vio cdc rang budc phi tuy&n nguyén thdy. Rang budc ndo bi vi pham nhét dugc
tuy&n tinh hod quanh diém {X'? clia qué trinh trudc.

-Sau khi thém rang budc tuyén hod ndy ti€p tuc gidi bai todn quy hoach tuyén tinh.
Budc nay dudc lap di 14p lai cho dén khi tdt cd cdc rang buoc phi tuyen thda.
3. THIET LAP BAI TOAN CHO KHUNG BE TONG CcOT THEP (BTCT) :
3.1 Xdc dinh cdc bién thiét ké:

Trong ké&t cdu BTCT thi gid thanh phy thudc vao cdc yeu t6 sau: khdi lugng bé tong,
loai bé tdng (don gid), kh6i lugng cdt thép, loai c6t thép, c6p pha, nhin cdng.v..v. Khi so
sdnh cdc phuong 4n thi€t k€ thi cdc yéu t6 dnh hudng tryc ti€p dén gid thanh 1a: chi phi bé
téng, cdt thép, cdp pha. Pdi véi bé tdng ta x4c dinh chi phi thong qua khdi lugng bé tong.
D351 v6i c8p pha c6 thé cin c vao dién tich ti€p xic vdi bé tdng. Riéng ddi vdi c6t thép, néu
xem cdc thanh phin mang tinh chit ciu tao nhu : c8t gid, cdt dai 1a khdong chénh 1&éch nhau
nhiéu trong cdc phudng 4n thi ta chi cin quan tim dé&n cdc c6t doc chiu lyc.

Dbéi véi cot trong khung thdng thuding dit cot thép doi xitng, mdi cot thit i ta c6 thé
chon 3 bi&n thiét k& : chiéu rong tiét dién cot (X'1c), chiu cao tiét dién cot (X'), tdng dién
tich c6t thép chiu lyc (X's). Chiéu dai cotla L. ‘

D6i véi mdi ddm thd j s& c6 5 bién thi&t k& : chiéu rong tit dién didm (X4 ), chiéu
cao ti€t dién didm (X5q), dién tich c6t thép tai nhip (X3¢ ), dién tich cOt thép tai gdi twa trai
(X4a), dién tich c6t thép tai gbi tua phai (X'sq ). Chiéu dai ddm 1a Ly,

Pé don gidn hod nhung vin ddm bdo k&t qué so sdnh, chidu dai cot thép tai nhip dude
thiét k€& theo tinh todn c6 thé 18y bing */3 L)s. Chidu dai c6t thép tai cdc gbi twa c6 thé tinh
b?l[’lg l/4 Ljd .

* Ham muc tiéu :

Z= pc(i Lxixt +3L, X;’dX;{d}+ P, (Z 2L (XL + X2 )+ 3 (Xt +2x1, )]
i=1

J=l J=l
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+p5[ZL' X! +Zy (3 Xla L(X;‘d ¥ X )H (10)

Trong do” : p.: don gid bé tdng tinh theo thé tich; pr : don gid coffa tinh theo dién tich bé mit
ciu kién c6 ti€p xiic vdi coffa; ps : don gid cot thép tinh theo thé tich.

3.2 Cdc diéu ki¢n rang bujc ciia cét [1]:
Céc diéu kién rang budc dugc dé cip bao gdm [10]:
*Thiét ké cot thép.

Céc biéu thic tinh todn sau ddy c6 st dung cdc ky hiéu trong thi€t k& két cau bé tong cot

thép theo tiéu chuin Viét Nam.
Tinh 7, €,, X theo cdc thong s& cho trude va cda 14n lap trudc
L . . -
R,b R.X,,
“Khi x <o h, hay x <a, (X —ao)
Xdy ra trudng hgp nén l€ch tdm 1dn .
Néu x<2a,:
. Ne‘ . L
F, =F >————=05X,R, (X!, —2a )N
Kb} N
Néu x2>2a,
B =F e N(e -h, +0.5x)
- R (h —ao)
= 0.5%R, (X}, -2a,)> Nlne, - 0.5}, +0.5x)
-Khi x>ah, hay x> ao(X 2 —ao)
Xay ra trudng hgp nén léch tAm bé .

X =

M
€, —*I:J*“+eng,

e, ~0.5X) +a,)

Néu ne, <0 Z(X‘;c ao) ta tinh lai x nhu sau :

0,5h

0,5%

x=h-|18+=2——140, e, ©x =X —|18 1,40 ne
[ - jn [ iy ]n

Néu ne, >02X' —a: )tatmhlmxnhu’sau
x=1,8(eogh—ne )+a h, = —1,8( )+a (X‘2c o)

Tinh F, va Fa' tir biéu thic :
RoF > Ne-gnbx(ho —0.5x)
Rﬂ. hO _ao)

& 0.5R, (Xi, ~2a, )X, > Nlne, + 05X}, ~a,)-R,xX}, (X}, ~05x~a,)

*Ham lugng ct thép 161 thiéu.

XL v
| T
d e
m L6 Ot thép td
X X
> @ > 30. - 4c
!J'max u l"’max Xlchllc

(11)

(12)

(13)

(14)

(15)

(16)

a7

"(Eg)

(19)

~Trang 118



TAP GHi PHAT TRIEN KHCN, TAP B, 0 788/2003

X 2 X, (20)
*Pd mdnh ciia cét.
1
A, =——< 21
b Xl ob ( )

Aob : 30 manh giGi han cla c6t; 1, : chiéu dai tinh todn cia cot.
3.3 Cdc diéu kién rang budc ciia dim:
Céc rang budc dudc dé cap bao gdm [10]:
*Thiét ké cOt thép.
F, = My

a M = X;(d ‘ j j (22)
Rar)h RaY XZd '—‘30

Véi: y=051+ [1-—— M (23)
R, X!, (X}, -a,f

k=3,4, 5; Mg: moment udn tai nh1p, g01 trdi, goi phal

L T <A (24)

m — <:> min kd 25)
Ko n 43 X:d ijd a (

Xli 2% i (26)
Xim 2 de (27)

4. CHUONG TRINH T{NH TOAN:

Qu4 trinh tinh todn qua nhiéu vdng lip, sau m3i vong lip ti€t dién clia k&t ciu s&
thay d6i. Vi th& ngoai viéc gidi bai todn t8i vu chuong trinh con phai gidi ndi luc clia khung
dé cung cdp s6 liéu cho bai todn t6i wu trong mdi vong 1ap. Tdc gid da 14p trinh theo phudng
phdp phin t& hitu han d€ gidi tim ndi lyc [6],[7],[10]. K&t qua cla bai todn t6i wu cho dudi
dang sO thap phan, do d6 khéng phit hgp véi kich thudc thuc t& ciia ti€t dién cdc cdu kién. Vi
viy, sau khi c6 k&t qua ta cAn phai chon Iya lai kich thudc ti€t dién cdc cdu kién phi hop vdi
didu kién thi€t k& va thi cong ciia k&t cAu BTCT gin vdi k&t qua da tinh todn nhung ddm bdo
t6i wu hon cdc phuong 4n khdc. Do d6 k&t qua tinh todn sau cling dudc thong qua mét chuong
trinh xi 1y. Toan bd chudng trinh dugc vi€t biing ngdn ngit MATLAB [8]. Sd d6 chuong trinh
thé hién trén hinh 2. X
5. NGHIEN CUU BANG S0:

P& kiém tra chudng trinh, tdc gid di thyc hién rat nhi€u vi dy tinh todn vdi nhi€u dang
k&t cdu khung, dim khéc nhau. Trong khu6n khd ctia bdo cdo nay tdc gid xin trinh bay 2 vi du
tiéu biéu sau:
Vi du 1: Thi€t k&€ ddm BTCT 3 nhip c¢6 sd dd nhut trén hinh 1. V&i yéu cau bé rong tdi thiéu
ctia dim 12 0.2m. Céc thong s& khdc nhu sau:
-Bé tong méc 200, R,=970000kg/cm?, Ey=265x10"kg/cm?.
-C6t thép c6 R,=21000000kg/cm?, E,=210x10%kg/cm’.
-Pon gid: bé tong=80d.vi /m>; c6t thép=3000d.vi/m’ ; c&p pha=1d.vi/m’.
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Hinh 2 : So dd khdi chuong trinh thiét k€ 16i uu khung BTCT
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Qua k&t qua tinh todn trén bang 1, ta nhin thdy gid tri him muc tiéu clia phuong dn
thi€'t k& t6i wu ¢6 gid tri nhd nhat (128,6254). Phudng 4n xi 1y d€ c6 kich thude phi hgp vdi
diéu kién thi€t k& va thi cong thuc t& cd gid tri him muc chi 16n hon so véi phudng dn t6i vu
rat it (0,173%). Cdc phudng 4n thi€t k& khac déu cé gid tri ham muyc tiéu cao hon so nhiéu
vdi phuong 4n t8i tuu va phuong 4n t6i vu dd qua chuong trinh x1 1y.

Bang 1 : K&t qua tinh todn dim va cdc phudng dn so sdnh cda vidy 1

Nhip | Tiét dién ddm (m) Dign tich c8t thép (cm?) Gid tri chénh
Cdc phudng dn b h Nhip | G&itrai | G6iphai | hAmmyc | l&ch (%)
tiéu
_ 1 0.2 0.2939 | 7.7306 | 6.9426 | 12.3979
Thiét k& t8i vu 2 0.2 03326 | 6.7432 | 89544 | 13.9501 | 128.6254 0
3 0.2 0.3560 | 10.8014 | 11.5617 | 10.6528
G 1 0.2 0.3 75199 | 6.7966 | 11.7974
sau khi xi Ig 2 0.2 0.35 6.3405 8.9544 | 13.9501 | 128.8482 | +0.173
3 0.2 0.35 11.1230 | 11.8924 | 10.9728
1 0.2 0.3 7.4264 | 6.6171 | 12.1957
PAl 2 0.25 0.3 7.4627 | 11.2673 | 17.3817 | 133.3948 | +3.708
3 0.2 0.35 11.1336 | 11.8481 | 10.9940
plgri;g 1 0.2 0.3 7.6706 | 11.7848 | 10.9357
i g | PA2 2 0.2 0.4 5.5029 | 7.0080 | 11.6199 | 132.0883 | +2.692
€ khic 3 0.2 0.35 11.1190 | 11.9092 | 10.9648
1 0.2 0.35 5.8827 | 52027 | 9.6196 -
PA3 2 0.2 0.35 6.1471 9.6196 | 13.6667 | 136.2333 | +5.915
3 0.25 0.3 13.7191 | 14.3181 | 13.6015
Vidu 2:

Thi&t k& dam thi€t k& khung 3 nhip 12 ting (xem sd dd hinh 3) ¢6 84 phén t¥. Yéu cdu
thi&t k& cho 8 loai cdt va 12 loai dim nhu bing 1. Nhu vdy, s6 lugng bi€n thi€t k€ la:
8x3+12x5 = 84. Cédc théng s6 vé vat liéu va don gid vat liéu gidng nhu vi dy 1.

Bang 2 : Bang téng hgp cdc loai ddm va cdt ctia khung 12 tdng 3 nhip

A

Cit Dam
ky s6 lugng gbm céc thanh ky s6 lugng gdm cdc thanh
hiéu thanh hiéu thanh

C 6 1,2,3,31,58,59 D, 3 49,50,51
C; 6 4,5,6,40,41,42 D, 3 52,53,54
6 7,8,9,43,44,45 Dy 3 55,56,57
Cs 6 10,11,12,46,47,48 Dy 3 58,59,60
Cs 6 13,14,15,25,26,27 D; 3 61,62,63
Cs 6 16,17,18,28,29,30 Dg 3 64,65,66
Cs 6 19,20,21,31,32,33 D4 3 67,68,69
£, 6 22,23,24,34,35,36 Dy 3 70,71,72
C ‘ Dy 3 73,74,75
8 Dy 3 76,77,78
Dy 3 79,80,81
Dy 3 82,83,84
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Hinh 5.1 Sd d8 khung 12 ting 3 nhip

-T4i trong 1&n dim:
q1=3000Kg/m,;
q2=2800K g/m;
q3=2500Kg/m.

-Tai trong ngang tai cdc

nut: '

P,=980Kg;P;=1060Kg;

P4=1140Kg;Ps=1220Kg;

Ps=1300K g;P;=1380Kg;

Ps=1460Kg;Py=1540Kg;

P|0=1620Kg;P1 1=1700Kg;

P12,=1780Kg;P13=1200Kg.

K&t qua tinh todn da
chon dudc phudng 4n t6i
uu, chi tiét thé hién trén
bang 2. Gid tri ham muc
tiéu cda phuong 4n t6i vu
12 5687,9.

Sau khi tim dugc
phuong 4n t3i wu, chudng
trinh s€ tuw déng tinh todn
chon ra trong s6 céc '
phuong 4n c6 ti€t dién phu
hgp vdi diéu kién thiét k&,
thi cdng thyc t& (nhung
gn vdi phuong 4n t&i wu)
mdt phudng an cé gia tri
ham muc tiéu nhé nhat
1am phudng 4n téi wu
thyc t&.
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Bang 3 : K&t qua thiét k€ t8i wu khung 12 ting 3 nhip

Logi cfu Ti&t dié¢n ban ddu Ti€t dién t6i vn Dién tich c6t thép toi vu (em?)
kién B (m) h (m) b (m) h (m) Nhip G&itrdi |- G6iphdi

Cy 0.3 0.5 0.4087 0.4087 5.6812
Co 0.3 0.45 0.2937 0.4187 4.9179
G, 0.25 04 0.2 0.4286 5.0562
Cq 0.25 0.35 0.2 0.3210 | 11.6286
Cs 04 05 0.5589 0.5589 12.4962
Cs 0.35 0.45 0.4297 0.4297 7.3843
Cy 0.3 0.4 0.3464 0.3473 4.8126
Cs 0.25 0.35 0.2 0.2 452
D, 0.3 0.6 0.21 0.6287 4.2763 2.28 17.2747
D, 0.3 0.55 0.2153 0.6432 4.6003 2.26 16.3638
Da 0.25 0.5 0.2 0.4982 5.8502 2.28 16.9035 -
Dy 0.25 04 0.2034 0.4676 7.0332 2.26 13.0573
Ds 0.3 0.6 0.2154 0.6435 3.5357 2.28 17.5313
Ds 0.3 0.55 0.2141 0.6396 3.937 2.26 14.7266
D; 0.25 0.5 0.2081 0.6019 3:4539 4,2201 12.0590
Dg 0.25 0.4 0.2048 0.4845 3.6084 9.7402 9.3190
Dg 0.3 0.6 0.2135 0.6382 46259 2:28 12.9681
D1o 0.3 0.55 0.2129 0.6364 4.1856 2.26 12.3984
Dy 0.25 0.5 0.2068 0.6182 3.8152 3.8152 11.1657
D2 0.25 04 0.2057 0.4894 5.7862 9.1745 10.5843

Tuy nhién, d6i vdi bai todn c6 s§ lugng bi€n thi€t k& khd 16n nhu vi du nay, thi viéc
chon phuong 4n c6 i€t dién theo diu kién thigt k&, thi céng thuc t&€ mdt cdch ty dong theo
chuong trinh thi s& m4t rit nhiéu thdi gian do khéi lugng tinh todn rat 16n (s8 lugng phudng
4n tinh todn 13 22", v6in 12 t8ng 6 loai cot va ddm dugc thiét k€).

P& khic phuc van dé nay khi gidi quy&t nhitng khung c6 s3 bién thi&t k& 16n, tic gid da
dya trén két qua thi€t k& t6i uu dé chon mot s8 phudng dn c6 ti&t dién gan nhit va gidi cdc
phudng 4n nay d€ tinh gi4 tri ham muyc tiéu.

Qua vai 1an tinh, ta ¢6 thé chon dugc phudng 4n t&i vu thue t& c6 gid tri ham muyc tiéu
chénh 16ch khong déng k& so vdi két qué thiét k& t6i vu da tim dudc. Cu thé qua vi du ndy
tic gid da tinh todn vdi 3 phuong dn (xem bang 3). Phuong dn 1 ¢6 gid tri ham myc tiéu la
5758,3, phudng 4n 2 c6 gid tri hAm muc tiéu la 5730,9 va phuong dn 3 c6 gid tri ham muc
tiéu 1a 5704,1. Nhu vy so véi két qua thi€t k€ t8i wu c6 gid tri ham muc tiéu 1a 5687.9 thi
phudng 4n 3 chi chénh 1éch +0,285% do d6 c6 thé chon lam phuong dn t51 vu thitc t€.
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Béng 4 : Bang tdng hgp cdc phuong 4n

: Phudng 4n 1 Phuong 4n 2 Phudng 4n 3
Loai cfu :
akn b (m) h(m) | b(m) h (m) bm) | h(m)
B 0.4 0.4 0.4 0.4 0.4 0.4
C. |03 0.4 0.3 0.4 0.3 0.4
B 0.2 0.4 0.2 0.4 0.2 0.4
& 0.2 0.35 0.2 0.35 .0.2 0.35
Gy 0.55 0.55 0.55 0.55 0.5 0.5
G 0.45 045 ~ | 045 0.45 0.45 0.45
g 0.35 0.35 0.35 0.35 0.35 0.35
By 0.2 0.2 0.2 0.2 0.2 0.2
D 0.25 0.6 0.25 0.6 0.2 0.6
D, 0.2 0.6 0.2 0.6 0.2 0.6
D; 0.2 0.5 0.2 0.5 0.2 05
Dy 0.2 0.45 0.2 0.45 0.2 0.45
Ds 0.25 0.6 0.25 0.6 0.2 0.6
Ds 0.2 0.6 0.2 0.6 0.2 0.6
D, 0.2 0.5 0.2 0.5 0.2 0.5
Dy 0.2 0.5 0.2 0.45 0.2 0.45
Dy 0.25 0.6 0.25 0.6 0.2 0.6
Dio 0.2 0.6 0.2 0.6 0.2 0.6
Dy 0.2 0.6 0.2 0.5 0.2 0.5
Diz 0.2 0.5 0.2 0.45 0.2 0.45

6. KET LUAN:

Nhitng k&t qud nghién cifu bing s3 cho thdy sy hitu hiu cia chuong trinh tv ddng hod
thi€t k& t5i uu khung bé tdng c6t thép theo tiéu chuin Viét Nam trong d6 thuit todn t&i vu
dudgc s dung 1a chubi c4c chuong trinh tuyén tinh. Chuong trinh ¢6 thé gitp cho ngudi thiét
k€& k&t cau bé tong cot thép xdc dinh ngay ti€t dién t6i wu cla cdc ciu kién va dién tich cot

thép yéu cau trén cdc mit cit.

-Viéc dp dung thuit todn chudi cdc chu’dng trinh tuy€n tinh trong thi€t k& t5i wu k&t cau
da cho k&t qud kha quan. Qua day, chiing ta ciing ¢6 thé nghién cifu va dp dung cdc thuit
todn khdc nhu: ham phat ham rao cdn, ham Lagrange... d€ c6 thé chon dugc gidi phdp phu

hgp vdi titng loai két cau.
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Ngoai ra, két qud bai todn cling di md ra nhiéu hudng nghién citu mdi va c6 thé dp
dung cho nhitng dang cong trinh khdc nhu : k&t cdu khung khong gian, két cdu cdu, k&t ciu
mit dudng... :

OPTIMUM DESIGN OF REINFORCED CONCRETE FRAMES
FOLLOWING VIETNAMESE BENCHMARK (TCVN)

Vu Duc Thang, Bui Cong Thanh

ABSTRACT: The paper aims constructing an optimum design program for reinforced
concrete frames basing on Vietnamese design code TCVN-1991. The internal forces analysis is
realized by using the finite element method. For solving the optimum problem, the program has
used the algorithm of Sequential Linear Programming and the programming language is
MATLAB through the software MATLAB version 5.3.

TAI LIEU THAM KHAO

[1] Bé Xay Dyng, “Tuyén tdp Tiéu chudn Xdy Dyng cia Viét Nam. tdp III”, NXB X4y dung,
1997

[2] Buii Minh Tri, “Quy hoach todn hoc” , Nha xudt bdn KHKT, 1999

[3]1 E. J. Haug & J. S. Arora, ‘Applied optimal design: Mechanical and Structural Systems™,
John Wiley & Sons Eds., 1979

(4] J. Munro, C.S. Krishnamoorthy, C.W.Yu, “Optimal design of reinforced concrete
frames” , The Structural Engineer, N°7, Vol.50, July 1978 _

[5] Garret N. Vanderplaats, “Numerical optimization techniques for engineering design”,
McGraw Hill Book Company, 1984

[6] G. A. Mohr, “Finite Element Optimization of structures — I”, Computers & Structures,
Vol.53, 1217-1220, 1994 '

[7]1 G. A.Mohr, “Finite Element Optimization of structures — I1I”, Computers & Structures,
Vol.53, 1221-1224, 1994 '

[8] Nguy&n Hoai Son, “Ung dung MATLAB trong tinh todn ky thudt”, NXB PHQG TP HCM,
2000

[9] Uri Kirsch, ‘Optimum structural design: Concept, Methods and Applications”, McGraw
Hill Book Company, 1981

[10] Vii Pdc Thing, “Thiét ké 167 uu két cdu bé téng 'cOt thép qua phén tich két cdu bing
phuong phdp phdn ti hitu hgn”, Lufin vin Thac s§ dudc luu trit tai Thu vign Trudng PHBK
TP.HCM, 2002

Trang 125



