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Optimum Design of Prestressed Concrete Girder Railway Bridge
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Abstract

Prestressed concrete girder(PSC girder) bridges have been used widely at the railway as well as highway because
they are great in the functional and economical efficiency. Also they have the advantage of convenience of design
and construction. However it could be easily verified that the section of PSC girder is excessive design, which has
much redundancy against design loads. Thus, in this paper the formulation of the optimum design for PSC girder
railway bridge is suggested and dominant design variables and constraints are inquired as performing the optimum
design. In order to effective optimum design, design variables are formulated as PSC girder sectional dimension and
girder space. The objective is adopted as total cost of PSC girder railway bridge. Also, constraints are formulated
according to Korean railway design specification and considering construction-ability such as PS anchorage and girder
space. Using the proposed optimum design system, optimum PSC girder railway bridge design has been performed.
And from the results of analysis it is suggested to denote the optimum section which satisfies the structural safety

and economical efficiency all together.

Keywords : Optimum design(& %43 4)), Pestressed concrete girder( L] ~EHAE 38 E AHu)), Sectional dimension(tF

2 A5

1. M E

olf
oX,
i

TYPAEYAE FZATEPSC) AuE 7]
A S st - AR W
e WHPNOEA FAFAGNA AR
AR} v A A 7}

AFe] 71 B2 HEwe B

A gEjolste). S8 A waie] vsel A

2L N §R
o,

)
52 NN
oX FE oo o

©

B AL, G 2o 2qaFo| FhHe) ®
wel BaFut & GAsEe] Aty W ury
o & 74el Bvle Baw drh WA PSC AY
Auis 242 71202 A 25m, wFEY 109m
o 67)9) ANE ALk F4o] Aede] gout, Ha
SFAEANLTE HA AHOE FUAT GuHH PS
+ HAX I MSMUED BSALSE N, W

* ANSMAUS W FTAHLEISD, SANE

AN SHHUE D ESIE, AANE

w»x SIRBECAEIH ESHEHIRY

oo (F)HHEH, JIEE

vl

BAEE 27N A 572 ARE AL 8202 niy

3tk T ofeh Ze AR a4 H A5} o] &
< ARG A AAVIES =Ygtid, U PSC
A wgFgAe 2.8 ARt & u s A E8
ole} Bdd g FofRe] BFEAE Wf F AL A}
23 AR weke] A4S 3 vteA] e d Ao
2 gket)h HAs 2R o] 2A) A #rt HFH
7)ol g weh A e 485 A7t
U - Ao A EatA FeEo] rHEEy ¢, 1998;
Al-Gahtain, 1986; Bond, 1975 ). ZujolA= 348 7

A, Ay e 23 W(EEY 2], 1998, 1999)

ot ole) EEwe] ZaAEYA Eay
A1, 1992; 2457 9, 2000, 2001, 2004 5)°]]
A7} A e o] HHALAA ] AFH G| g A+t
e e FolA| Rk, A PSC Aol ujgh 244 A
o g nprt A9 gle dgoltt wabA,
AT e HE wgolA] B v|Fg AAsE PSC

27 FAE FAShEA urk AR H Tg

feol oW bom

2
an
=]
o
oy



A3 O[5 - H5F -OfFfa -OlF

[=)

268 UHE=R=2F F8H H32 2005
2 934 PSC At ie] AAUAZ Esto] AH|H 4
Aussh AokES Sole BE PSCAYRY A7
wel £22 Faol mrh elH9l PSC Amel v
AlQretazt gk

o rSl i

2. P.S.C HO ExaAQ FAet

PSC AY ] Xlﬂﬂ’ﬂc’] ’“7JH°‘/‘<PE iy ik 7i51—°4

kA BAEE B wEske FelEd PSC AH &
< 9% PSC Ar} 99 # ﬁéﬁla A% e EF] TH
g AA5E FysAck

2 " EI‘{UPA

HH4A HAPFE 4 (1) ek vhsh o] PSC
Acle] FANE G AASsAch SA G
PSC AUl A=t ¥4, 2aLE AL G, B2 A
PS 4 Azhi|g, 2% Azulg, AT AL]S, PS
A 39§ 9D PSC AY BAATY ARulge] goz
Akt ek

F=Fpag +F +F+F oA+ Fu+Fq +FintFy
M
o714,
F pc : PSC AY & A4 &
F gase : PSC A A2t 6|4
F.=C.xV,: TAYE Azg
F,=C,xW, : 3 A&
F ap=C ap XW 5, ¢ PSZHA A 24|
Fg=CquXLa, @ AT A&
F o =C o XN ap+ Con XN o, © AAT AZ0]E
Fin=Cn XN, 1 PS7Z 7140 §
F(=C(xA; : PSC AW Z}A AFHE AzH&
C.: Zazie ABWKEE 2 S £
C.: A2 ARWAIE 2 AN 23
Cap : PS 2 Am7}t
G EL RS

Canen - AT 9ot

2 &

AAWMS1= Fig. 16] UeRd e} 7ke] PSC At] 9wy
37} PSC 7%‘3 Aoz A2t A g AAW
Y ZAx Y 2, FA 283 Ax] FA =
3 B¢ l:r”ﬂ 4 oz A3} } E} :La];r_ orx) AT
g u

2000)°] aﬂrow PSC ﬂt% DPDH 4 @74] A o
HdgAdel & wAYE AT vk ATk wEkA, AFelA
HAXOR Fol AEHIL YT PSHAIRL, SWPCT- ¢
12.7mm& ARE-8}e] ThE Table 17} o] W) 7hg5
e Ao AFE AYeE At 1
231 PSC Ari7} 5312 3t o2 sjxE 22 Azt
£ AARSE A gste) AdulAZE 15" PSC A
o Aol thste] mAspEE STt

T T BERTN
| Hu (BN R)
i

T

EETS T

| Hu (22m00)
1]
i
1]
x

NURCEEELE
[ Th aE@REN
| Br |cBun®

(a) PSC girder section

N

EXIN

N@AC 2 (SN o8 |
s 2000 FEELELO

(b) girder space

Fig. 1. Fomulation of design variables



2.3 H=xEA

PSC At HA4AE At A|%F27-2 Table 201 A|A|
upo} o] el HEAA7F-HEWHR004)S vpgoz
ZY2EH2E ZAYE AW 7} A disle] ]

18
AT, S4F L GAT 2AYE A P2
s

poA
-

@~ AN PSAA ) SHZA[A) (8)~(9)] 28T A=
AB[A (10)~ 4] (1D]e] 4] 71 z8t0] PS.C 7Y @
We FEAF Bag Aokene AAsta 18w
A4o) A AS AN ik HaEATAS viet
B A A 2Rl @ AGEA[A (1)~ A4 5e

Table 1. Combinations of PS tendon

]:[E{/\EE"/\E aaapz 11(:1 mgm_l xmnﬂ

gqggg‘r Q Hed K1|3§ 20053 269
Qou, 71aket @ako e Aok ow Az el AL
745l whe AR Aol e d Ha B AvEoll
e ARz 20)]13 vt Ade Zolzk WA
A9 80%E ZAskx| Y% Aok (18)~19)]<
A23}50 0k E3F PSC A= Fo| &8 18 whiolr] uj
ol ofFol od P Aol W ol

webq Ave] gutold AN P2 HES wAE]

- >

£]3lo] Mast(1989)7} #|¢t&}he]
Editiono] 2% t}2 4] 22)& 34
2[4 @)z Frtsksinh

Cl Design handbook 3rd
M el digh Aok

HEs/Re) A A01 A02 A03 A04 A0S A06 A07 A08 A09 Al0 All
1H7}A 19 12 12 12 12 12 7 7 7 7 7
2 737 19 19 12 12 12 12 12 7 7 7 7
3 73AY 19 19 19 12 12 12 12 12 7 7 7
47} AY 19 19 19 19 12 12 12 12 12 7 7
SH7}AY 19 19 19 19 19 12 12 12 12 12 7
PS7}HA) 2 em? 93.75 86.85 79.95 73.05 66.15 59.25 54.30 49.37 44.43 39.49 3455
Table 2. Constraints of PSC girder optimum design
+ & Aoz A e HdH
2% A% Gi: fy < fu @ fi, f3= Zel2Ed2 B9 AF A 4 shgelre] P49
g¢9 Ge: fa < fa ®) f £ = €47 2AE 4 - Be] S 4HAYSH
=4 % Gyt < fon (4) fo fo = SAT ALGSE FelolA AW 4 - stae) 189
4% 9 Gyt fy < fon (5) fows fan = EAT ZAYE 4 - she] HEUYHSY
PSC LI Gs : fu < fua (6) f, fu = PS.CH 4 - 3t0e] 13
e 8¢9 G fu < fuu (7) fue, fu= PSCH A - dlete] 8§83
ABHF Gr ¢ o < foua 8) fo D= 27 A PS 24 89 2 3899
ow P.S7}A&-= pei» Lpeia
ed T Got o < frow (©) froer oo = SAT PS 2409 $E3E 2 5827
I we < fp
%= Gy : M, < ¢M, (10) M, = 289%%, ¢M,= 4AERE
Ave Gt S. < ¢S, (11) S, = IUAULE, ¢5,= AAAGIE
e Gt Ts<Tw (12) Too = 35 LA A, Tpe 35 vheat 2570
2] Gt Ts<Tw (13) Te = W2 neg 3, Tor WE vigs H257
. Giyt Tse=Tur (14) Ter = 95 AL 57, T.e $5 o HaF
R Gu: As <A, (15) A = #2 AR vew YedTY
P Gs: As<As,, (16 Ag= WE Wi BRIIY A, - ARAEEDY
Gig : As,<As,, (17) Ag = $& AR vidn dedaw
Ao G S1<0.8x5, (18) SL= @& AYAWP o), S = WS AzE
ey AolA g G5 Sr=<0.8xS; (19) SL= 9% ALelHR o]
z 2 Aeixol G Humm<H, (20) H, = Atize], H,: 3333 42 984235
Py G 2<FS (1) FS = 93 A2 AR Af , 99 242 bdAs 2




BHH 05 - NEF - OFld - 015N

270 DIFNEOO|=2F K8Y F3S 20054

FS=-2L>9 22)

o 7]A,

v, AT FAWE] Ui 7 FASHo2RE A
Z7x 9} A

g, : AAtle] A%l |3 P AP

3. HHEA A2AE 78

PSC AAta AHAA HA5E vios AHHA Ax
de FASAT. A48 dnaEe FAEH 99 Van-
derplaats(1985)7} 7f+ale] T3 W8 A3 duglE
E 591 ADS(Automated Design Synthesis)&
2EUdA 2% 7hse oy 7] gAVIEES
T, 2 FellA P AlEdde 2RE Ee T U
Ql 3 54 FadR]H(Augmented Lagrange Multiplier
Method, ALM)-& A8-3bivh ek vhis Ao 23}
gaygoz s 13 234uks ARgete] $Hre] Hessian
Marixe] 3928 24k A7 E84 02 BANEE 7
3} 4= 9)3= Variable Metric Method%ol| 4] BFGS(Broydon-
Fletcher-Goldforb-Shanno)#H9-S A}-231%] on, w4
shmo] F A while thakd] B2P(Polynomial Interpo-

anzA 2Ny
P.S.C AGR &M
P.S.C X G4 @

oley  en
2B ENEE

Fig. 2. Flow chat for PSC girder optimum design

1.

ol
Mz
righ
Eg
[}
=5
o
(e}
=
7}
a
Q
=2
=
£
<
=
5]
&
tfo
N
o

Ol
i

oW oE o &

&
g3tk HALA A2eLe Fig 20 YEehd vf
, B9 9 ukek 223448 B3te] PSC A
AW 1t Wgle] whg daES A%z A

i -
i

ﬂ. (o1 #) ("E

o

=2

o2
A 3

xS
Ho

]
=

il
Y
o
2
)
1
2
=
ED
>
rir
W
3
35
-
)
o ¥
A%
o
FOR Ty

ﬂllo B 2, ot

ofN

i
=)
sg
=
>
2
ia
)

s

B

2

o

olo

1k

I
o

bt

i

D e a1

41 ol & R o

ox b o )

w Mo

ek

,
)
oY

i

o

St

4.1 A=A
PSC Ad =i HAHAE g gdTxEY A
L2 25m= FlEoen, F9e 109me] BAugo g it
T222 A e vixl= Fig. 1(b)ol] YebH v} 2t
AAGsES 15F BHE LS-22 435S 2833
54

w A7l AEd A= | oF AR AAGrES 22
.]

a2 " oox
A
2
ik
-
2
ox
=2
rz
ofl
ol
)
2
£
H
&
B
)
il
)
i
o ©

4

ki3
WR(PSC Ati el B A9 27]|A] A dutH e
2 A TE(@ AR AdF FLA A
E3tg om, AAS 3k o AFEA| & Table 49 2t

4.2 T™EA Zid & O

Table 12] PS A3} FollA] AlFx71 g wHEshE PSC
At dwe] HHAA A3E PS FAFY Wil e} 3
apg b ] ghat A Table 5ol YERSioH, Fig. 3
7 @e EAEkEE

A% Aoz A-dy A9 P9 A09
ZRH(AA 4443 omD)ol A EBAEDE B 79 7

2] g-o] oF 215791 ZhAE 1,769l 0 RLA] 7H ZJA)

Ql v o2 YR THE AT 1,984%H4). A =
2279 BN E ASETZM A Fol7t BFE
o R} oF 38em F4E 197ecmo] who] AtEE o
Al g AZHEL AAF E HASEAN Y we
2,190%k910] A& o)= dPALGTE L] A2H]E 1R
o} oF 10% F7HA Blgolth w3 HAPAgaw e 73
A A A0TEFNME AY T Al 2] 1,844k,



DIAEYAE AIE Y HEAO| KFAY

271

AP FsY FI3T 20054
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