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TOM TAT: Nji dung bai bdo trinh bay phiong phdp xdc dinh chiéu cao 16 wu ddm hip
BTCT dy itng luc hé lién tuc 3 nhip iing dung cho cdu vugt it giao thong trong thanh phd Ho
Chi Minh. ,

1. GIGI THIEU

* Hién nay van dé 4ch tdc giao thdng trong cdc thinh phd ldn ¢ Viét Nam néi chung va tai Thafih
ph8 H3 Chi Minh néi riéng 12 mdt vén nan cia x4 hoi. Hiu hét cdc niit giao thong chinh va cdc diém
giao cit trén cdc tuy&n dudng chinh & thinh ph& HS Chi Minh déu 1a ngang mic. Vi vy, tai cdc vi tri
nay thudng xuyén xay ra in tic giao thong. Hiéu qud nhit d€ gidi quyét dn tic giao théng tai cdc
diém cdt va niit giao thong 12 xdy dung cdu vugt d€ tao niit giao thong khdc mic.

Mot trong nhitng yéu cdu quan trong xay dung cAu vugt trong db thi 12 phdi gidm t3i da chiéu
cao ki€n tric cong trinh d€ ddm bdo my quan trong thanh phd, gidm thi€u pham vi gidi phong mit
biing cong trinh, gidm (i da ddt dfp hai ddu cdu. Trén cd s§ d6 gidm dudc sy dnh hudng d&n cudc
song cla nhin din khu vyc dy 4n, gidm dugc khdi lugng dén bu gidi tda, ning cao hi¢u quéd kinh (&
ciia dy 4n. D€ gidi quyé&t dugc cdc yéu ciu trén, ddi hdi chiéu cao dim phdi nhé nhat.

2. GIGI THIEU VE KY THUAT TOI UU HOA
2.1 Gigi thiéu chung vé cdc k¥ thudt t&i vu hod

K§ thudt 8i wu hod thudng ding 2 phuong phép: phuong phdp tiéu chudn t6i uu (0.C Method)
va phuong phdp quy hoach todn hoc (M.P Method).

Phutong phdp tiéu chudn t6i wu dugc xem 12 phuong phép gidn ti€p trong thi€t k& t8i vu [6].
Mic di 1a phuong phép gidn ti€p, phuong phép tiéu chudn t6i vu cling c6 cling ham muyc tiéu nhy
phudng phép tryc ti€p, chi khdc nhau & budc thi€t k€ 1ap. Phuong phdp gidn ti€p dé cip dén tiéu
chun v& sy dng xit ciia k&t cdu va gid thuy&t ring khi tiéu chufn ndy dugc dép tng thi diéu kién tGi
uu dugc thod man.

Phuong phdp tiéu chudn t8i wu thudn tién trong tinh todn do tinh don gidn cda nd, tuy nhién
phuong phdp nay cé thé phu thudc vao sy ing xif riéng biét ciia k&t cdu va tinh hoi ty d€ dat t8i vu
dbi khi khong chic chin. Nhin chung, phudng phép tiéu chudn t6i vu khéng phd bi€n do tinh han ché
vé& pham vi itng dung va cdc rang budc vé ing xi.

Phutong phdp quy hoach tedn hoc, ham muyc tiéu dugc t8i thi€u hod tryc ti€p sau mot s6 qud
trinh. Phudng phdp nay nhin chung xem xét t8ng quit cdc rang budc va cdc hag muc tiéu khic nhau.
Cic phuong phdp quy hoach todn hoc nhim muc dich gidi bai todn tdng quit biing cdc thuit todn di
fim huéng bing phudng phdp s6. Phuong phdp nay cé thé 4p dung dugc cho trudng hop két cdu phic
tap chiu cic dang phd hily khdc nhau twong ng véi nhi€u dang tii trong khdc nhau. Phudng phdp nay
c6 xét d&€n mot s8 16n cic réng budc vé thg xit clda k€t cAu nhu @ng suat, chuyén vi, d6 vong, bai todn
ddng ciing nhit c4c g161 han vé bi€n thi€t k& [1]. .

Trong bai vi€t ndy sé& trinh bay ng dung phuong phdp quy hagch todn hoc d€ thi€t 13p bai todn
tinh t8i wu chiéu cao dim cdu BTCT dv ing luc.

2.2 Phuong phdp tinh t6i wu theo bai todn quy hoach phi tuyén
o] day trinh bay phuong phép tim t6i uu ciia bai todn quy hoach todn hoc phi tuyén c6 céc ring
budc vé iing suit.
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Dé chuyén bai todn quy hoach phi tuy€n c6 rang budc vé bai todn khdng c6 rang budc dung
phudng phdp ham phat (Penalty Function Method). Viéc di tim 13i gidi t6i vu lic ndy dugc thuc hién
trén mdt ham muc tiéu mdi (hay goi 1a ham gid muc tiéu — Pseudo Objective Function) théng qua
tham s6 phat va ti&u chudn hoi ty.

Cé6 thé t6m lugc cdc budc thyc hién trong viéc gidi bdi to4dn quy hoach phi tuyen bing phuong
phdp ham phat ndi nhu sau:

—  Xay dung ham gid muc tiéu [1]:

mn
Yi{X}.r)= F—rzi, trong dé: F: ham muc tiéu
j=t &i
gi: cdc him rang budc
—  Chon trudc gid tri bién thi€t k& {X}, tham s& phat r,, thong s& ddnh gid chi tiéu hdi tu &,
Bién thi€t k& {X} phdi chon sao cho {X) thudc mién thi€t k&€ khi thi trong khéng gian thi€t k€,
hay néi khdc hon, tit ¢4 cdc ring budc déu phdi thda.

—  Cuec tiu hod ham gid muc tiéu \p([X} r) dé tim gi4 tri cuc tiéu {X*).

¥,
~  Ddnh gid sy hoi ty: tinh £, = Fooin (711) = oy (7 )
mm (r )
N&u &> &, thi thyc hién gidm tham s& phat r, rdi thye hién lai budc cyc tiéu ham y({X},r) méi
cho dé&n khi ndo dat dudc 13i gidi t6i vu ding v6i mic yéu cdu sy hdi tu cia ngudi phin tich.
Dudi ddy 12 luu dd gidi thuét [6] cho phudng phédp tinh todn t6i vu nay:

Start

Chon X, 1p, &

Cytc tiéu y((X}.0)

0 Exit

Yes

2.3 Gidi thudt tim 13i gidi t6i vu khong cé rang bude
P& tim 13i gidi t8i wu c6 r4t nhidu phuong phép:
Phuong phédp cuc tiéu hod 1.ham doc theo 1 duang
—  Phuong phdp tim truc ti€p.
—  Phudng phdp Gradient.
—  Phuong phdp Newton va gid Newton.
o] day gidi thiéu thuit todn gidi bai todn t8i wu khﬁng rang budc theo phudng phédp tim truc ti€p

— Phudng phdp POWELL sé sit dung dé gidi bai todn t8i wu. Sd d6 khéi ciia gidi thuat tham khio trong
[1].
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3. THIET LAP BAITOAN TOI UU HOA CHIEU CAO DAM CAU
3.1 Cdc yéu cdu tinh todn t6i vu

Thiét 1ap bai todn t8i wu hod theo phu’dng phdp quy hoach todn hoc. Cdc budc thyc hién chinh
nhu sau :

—~  Xd4c dinh diéu kién ring budc vé dng suit:

+  Xdéc dinh cdc rang budc vé& ting suit clia cdc thd trén va thé dudi cla ti€t dién trén nguyén

tdc [4] [5] [7):

¢ Ung sudt nén: nhd hon cudng d6 chiu nén khi uén ciia vit liéu bé téng;

¢  Ung sudt kéo: khong cho phép xuét hién ting suit kéo tai cdc thd chiu kéo clia dim cau.

+  Ciéc diéu kién rang budc vé ing suit sé dudc xdc dinh tudng @ng vdi tirng giai doan lam

viéc ciia ddm [2] [3]:

¢  Ngay sau Khi cdng cdp du Ung luc;

¢  Khi thi cdng c4c loai tinh tdi giai doan 2;

¢ Khic6 hoat tdi tdc dung.

—  Xé4c dinh bi&n thi€t k&: gdm 2 y&u t8 nhu sau:

¢  Chiéucao ddm h;

¢ SO lugng b cap du ing lyc thd trén (n,) va thd dudi (nd)

Trong d6, chiéu cao dim 1a yéu o quyet dinh dén m§ quan chiéu cao ki€n tric cong trinh ciu
vugt trong dd thi. Do d6, diy 13 bi€n thit k€ cin dudc uu tién xem xét t8i wu hod. Trong khi d6, s6
lugng cap c6 thé ting d&€n mifc t8i da cho phép ddi véi ti€t dién BTCT ng sudt trudc. Viéc ting s6
lugng cdp c6 thé gip khé khin do dién b3 tri cdp dy @ng lyc trén mat cdt ngang chi 14 ¢6 han. Tuy
nhién, trong trudng hgp ndy cé thé xem xét ting s6 lugng cip trong 1 b6 — tir 12 sgi/b6 cdp dén 19 sdi
hay 27 sgi (1a cdc mo dun cép thu’dng dugc s dung). Do d6, van dé chinh ciia bai toin t6i wu 12 xem
xét trong mién kha thi cdc diém xuat phét cla bai todn d€ gidm t6i da chiéu cao dim.

Ngoai ra, ciing c6 thé thi€t 14p bai todn t8i vu theo tiéu chi gid thanh cong trinh, gbm chi phi cho
bé tong va cdp du dng luc: réu chiéu cao didm cang 16n thi s& b6 cdp du dng luc cang nhé va ngudc
lai, chiéu cao dim cang thdp thi phdi ting cdp. Tuy nhién, c6 thé thay thuc t&€ hién nay, chi phi cho cdp
du ing lwc chi chi€m ty 1& nhd trong k€t ciu gid thanh, trong khi d6, chiéu cao dim cang gidm cang
nit ngidn chiéu dai dudng diu ciu, chidu cao dit ddp va quan trong hon l1a yeu t6 my quan dd thi,
pham vi chiém dung cOng trinh, pham vi gidi tod.

Véi cdc y€u t& gid thanh, m§ quan néu trén, bai todn t6i wu sé& dudc thi€p lap theo hudng glém
chidu cao dim va ting cdp dy Ung lyc.

—  Chon him muc tiéu: sif dung mt trong cdc phuong phép bién d8i d€ dua bii todn c6 cdc

ring bubc vé bai todn khdng rang budc nhu:

¢  Phuong phdp ham rio cdn va ham phat;

¢  Phuong phdp ham Lagrange gia ting.

Trong phin niy s& 4p dung ham phat ndi d€ thi€t 1ap bai todn t5i .

3.2Thiét 14p bai todn t8i vu

Xiéc dinh chiéu cao dim h va s8 b6 cép du ¢ng luc sao cho di€n tich mat cit ngang 12 nh6 nhit:
F(h,neapyy= F — min

Vi cdc rang budc:
Omax — [6]n <0
Omin = 0
hmin<h < hpa
0 <n < Ny
Trong dé:
e F: Tiét dién mit cit ngang ddm;
. h: Chiéu cao dim;
. Neap: SO b6 cdp ciia tirng ti€t dién
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= [o]a: Un;, sudtnén gidi han,;

" Nnaxi SO lugng cép t8i da tai titng ti&t dién.

T ham muyc tiéu va cdc rang budc néu trén, s dung thuit toén t6i wu theo phudng phédp
POWELL dé tinh todn.

Dé& gidi bai todn t6i wu hod chidu cao dim, vén dé & diy 1a xdc lap cdc him rang budc vé ting
sudt, chuyén vi, cudng do... gilta cdc théng s& ddu vao nhu so d3 nhip, kh8 cdu, dic trung hinh hoc tiét
dién, dic trung vét liéu (bé tong, c6t thép, cdp du tng lyc...), tdi trong (tinh tii va hoat tdi...) ... trong
m&i quan hé véi chiéu cao dAm. Sau d6 ing dung k§ thut t6i vu hod dé xdc dinh mién khi thi chita
"di€m t6i wu va xdc dinh dugc chiéu cao t5i wu. K&t qud tinh todn cho mot s& sd dd nhip lién tuc ciu
BTCT dy ng luc dugc trinh bay trong bing va dd thi dudi day.

STT " Soddnhip - | Chidu cao t6iuu

(m) (m)
1 22+30+22 1.1
2 26+35426 1.4
3 30+40+30 1.5
4 34445434 1.8
5 38+50+38 2.0
6. 45460445 27

30 35 40 45 50 60 sy dal
nhip (m)

Hinh 1: Tudng quan gifta chiéu dai nhip va chiéu cao t8i vu clia dim

Viéc x4c dinh cdc ham ring budc sé dudc thuc hién théng qua cdc phén tich k&t ciu, tim mdi
lién hé giilta cdc rang budc theo cdc ham s8 clia chiéu cao dim, s6 lugng b6 cdp du tng luc.

4. KETLUAN

Viéc 1tng dung k¥ thuét t8i vu trong tinh todn chiéu cao dim md ra hudng ti€p cin mdi trong tu
ddng hod tinh todn thi&t k&, dic biét 12 cdc loai ddm BTCT lién tuc nhip vita (I < 60 m), gitp rit
ngin thdi gian thi€t k&€ cong trinh, c6 thé tng dung dd thi d€ x4c dinh ngay chiéu cao t8i wu, vé kinh t&
do viéc gidm chiéu cao dim, s& 1am gidm kinh phi ddu tv cho cong tdc xdy dung ciu. Tuy nhién, y
nghia thyc tién clia viéc gidm chiéu cao dim trong cong tac cdi tao chinh trang, xdy dung hé théng ciu
VUGt niit giao théng tai TP. HCM khi chiéu cao ki€n tric bi han ché& 12 vda d& thi€t thuc nhat.

V& mit xd hdi viéc gidm chiéu cao ddm s& givp rit ngdn chiéu dai cdu, qua d6 gidm thidu khdi
lugng dén b gidi phéng mit bing, pham vi chi€m dung cong trinh. Ngoai viéc i€t kiém kinh phi ddu
w, gidm thiéu t8ng hao phi vat chi't xa hdi thi § nghia quan trong hon 12 gidm thi€u d4nh hudng d&n dan
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sinh xd hoi, d€n ddi s6ng clia nhin din khu vuc bi 4nh hudng ciia dy 4n. Piy 12 mdt trong nhitng y&u
td quan trong quyét dinh sy thanh céng clia di 4n.

THE OPTIMUM HEIGHT OF THE. PRESTRESSED CONCRETE BOX GIRDER
WHICH HAS THREE CONTINUOQOUS SPANS FOR THE BRIDGE PASSING
THE NODE OF TRAFFIC IN HO CHI MINH CITY

Le Van Nam, Nguyen Trong Binh
University of Technology, VNU - HCM

ABSTRACT: This paper presents the method to determine the optimum height of the prestressed
concrete box girder which has three continuous spans for the bridge passing the node of traffic in Ho
Chi Minh City.
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