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Optimum Design of PSC Box Girder Bridge considering the Influence
of Unequal Span Length Division, Load Factor, and Variable Girder Depth
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Abstract

This research automatically designed psc-box girder bridges by using an optimum design program and applied the
results to the various types of bridges to verify if common facts used in steel bridges or concrete bridges can be applied to
PSC bridges. Namely, it investigated appropriate unequal span length division by comparing with bridge of unequal and
equal span length division, and verified the influence of the load factors which are changed by time or specification applying
the results to various types of bridge. and it applied reinforced concrete bridge and steel bridge's variable girder depth
which is slender and effective to save material costs to PSC box girder bridges.

Technical solution of optimum design program used SUMT procedure, and Kavlie's extended penalty function to allow
infeasible design points in the process. Powell's direct method was used for searching design points and a gradient’s
approXimate method was used to reduce the design time.

keywords * optimum design, PSC box-girder bridge, SUMT, total cost

1N E °f 23
sasl @AY 140ft(42m)ol el

a A
AFAIY e ZAe EAZ Qsle] PSC 2 E ¥ im 2le Zades dde AL 2 A%

2457 Azgen PSC ¥A Adue &

t AL FEd, AR FADTE d7d FEHA o] =il tiF E2S 20049 129 319704 £ ol BuF
A3 0 010-7979-8255 1 Fax : 053-950-6428 Al 20054 393l 2 AFg AASAFUT

E-mail : ceb@korea.com
C AW 23S 25 Fe

sERMARREES =27 M173 M35(2004.9) 309



-z
ol
o
ri
=
o
o
of

X
>
SE
rE
ue)
2
1o,
of

8

o
e
v
e

goz Qdate Bibe] tE o7k HAem, A
Aoy SN g Ao AFH TeHer
Aol F7tEE FA o 2y PSC HAaATnE
AAVO% ve F2H B4 wfd A s1EAe
A3l g JHdE F2E4 2 FAAFE V2= &y
AAzAR AEAe dASEEAE Sete B e T
25 AAR F 2 FoA ¥Ee] M AA == Ae

g AzAA A9stn Y. AAzRAL BE3)

ol

i

o §la olFAl -
aheba] AlEA 9] ﬁ”" Rl Al?l‘ﬂﬁ TEE 7éﬂl—‘3: Ha
3 & 4 JdE Asstd ARAAF T2 Ao LAY
AAY) Fe el K8t ¥ % ik

B dFe H3484 Z=2a9d 98 pSC ¥ A
g 27N A% AAR, °lF thdd Typed i
Palo] ALsld Ay ZAYETZ AFEEE duk
ol A}gHEo] PSC % o= FE B3y ]
Aok, dEmelx FF AL FuFy 54
S Hlwdld AR} H5 AL B HEE ARl
PSC w#el AA 2 AFel fefd LS goprux
sick. =@, A - AR Yz gels
(2% P% %}%}ﬂlﬂﬂ PSC utx

[¢

o

]

=1

o T =

z}ﬂow g A5l vlpAes Soldn A
g A

Aol 8-k H3tet

HAALA 22O AT, BokE, TejxEH 2
o3t @iH s Agor Adtetn, AAA dstke A
3 31 =& 2gata, HARA

Al =3 BAG Has E0S ol gstn), AT A
sl gidats 8 &% 5 U2

! : | ) “\—F1

PSC vt A e HHAA

o

%} +9% =gt AR " g
Powell’s direct search method” & AM&3hy, AAA
= ©@EA717] Slal AR Wsgle] mE ¢y ®IE
Gradient” & o] &3td ZAlzl A7) WS ALEEATh

g 8

A
ook

2.1 Evspase

A BAE ANt ANA B
HAake Ao,

2 AgeliE wy el
AREAR e Z, viEdnle) Z

“

l‘_li:
il
i)
2
=
e
5
il

Adel Agste 24%E, BeHEF, Zelamdado
P W RE PEGHIANY HHES ATAS A
S Ppom ARE thedt Lo] AA ¥ $RoR T
R L]

Oh) 72E 34 B2l 348

(b Zemedd Gael AL

(e :

(1-K)Fv + FuXe, /a kFv + FrXe, /a

~_~_

CABLE

‘_FZ

(1-k)Fu__ B cﬁ KFH

| v
FH<—1 ®

SUBSEGMENT

A

CABLE SEGMENT

ka A_]
a

(b) MaHE Z#of st

(a) 7{HollM Cable 1% g 71y (c) BHolMe S7t5tE

T8 1 Aol

310 si=marRRsrs =22 H173 X35(2004.9)

[

Rils Tg|AEHAY



4714, ZhBH 725 34 P27 dgNS A}
&otol it WM E Ag2d, F-AFBA 4,
agn FPxAE 728 HEAAN 44 AT e
2 (B), 54l 249 A4 vEYx (S), zela HEq)
E : 2 E 284

~ [A=[AlSA]TE 73
e Add Heae 19ee
aesac. 18 1(a)% 2ol

Tt AaUERANE 17" dAstn A
g Al AEH e st 2 AanE dydArt 2
$dnn /P, 28 dARE B9 idelEr
AAge 27t oy FAG ¢ S Fkolx, oHE

M FoEA
1HE 4 .

DA AaRE Ade duAoz Ay pzEMdL 9
g AT IAFA RorZ Oy 1(c)9 #o] 84

AAstzoz A@ste] FraAN S
£ () (. (Ehe 2 #Ae dA ol wglo
1724817 HgtEl e 2 GradientV & o] &3t HAAH
o2 ZxEF 20 dFS ZAEAA TR

glo] Add mAE AgS 713

lo

2.3 AF4A

E g7y $89 Zeage] dn
=3 uq’ T2 B)ukskA 74)9} e

e ‘ﬂé@‘@-r(Penalty Functlon)% /\}%0}@1 Zﬂ‘%k

© HAE AYEAE Dzﬂ"k H A AL EAZE
A AX ARG BE AdzAE tgeA HeE
de SUMT7IH S AL48tgl r:} SUMT7IH ZellA
PSC "2 Atlmd b EeAd Awrt gria
227 Direct Search Method” %9 744wl
Powell’s Method” & AM&-3}91t}.

s}
N
Ho
=
S
}Oll

Read Input Data

Calculate Section Properties |

Set Initial Design Point

|7 Set Initlal Ponalty Parameter R. —’

ITRANS =0 ?

LTransverse Deslon & Check ‘ I Transverse Optim IzatlonJ

il

Longltudinal Unconstrslned
Minimization for Each Rx

Converge
Test

0

Reduca Penaity Parameter Rx

RAv: Umit Penatty
No @ Pararmeter
Yes

Write Output

Ogl 2 ZzEad gus

2.3.1 B4 WAYSS BAGSF

2(1)7 2ol Kavlie¥7} Algker 874 das43 w9
deen 27 AR £A4 AAH0) AAANE 94
od X8 WA o FAF FHFe Hag HF
& 83 dAVts d92R HoAA HAHE 7E + 3
=2 9o,

3/ a,(x) for g(0)= ¢ (1)

E’yk(Qe—gj(;v))/e2 for gj(:z;)< €

AN, v A wREeln, gilx)E Al =AF
Fojth, aglil e=y,/60lx, &= 279 WA e A}
ol¢] Aelg AFete deeltt.

2ARe42 v Ld4-E HAgeld

dasigon], Al uge
4 (208 o] BALL.

f (z)= COST + COST,+ COST, (2)
= UX VA4 UX W+ Ux W,
o714, COST, ,COST, COST,= EAE, HI

PSAAe] FH|&eln U, U, Ur 3AYE, AZ, PS
BA] @rteln, v, W, W ZAUE HAH
P37 9 FFFolrt,

3 B M =
yZFi’I_ =

HEMATAEE S =2 H17H H35(2004.9) 311



25 A vE, st5Ae 2 dade Jd%S ued PSC v A e HAHAA
2.3.2 Ao .
(1) AA wAEs < Ao 3813
£ ATNE 100970 08 A Ackzan 4 (@ A WRAT = AL #H 8T
Al AkzZo] AMEHATEH
HE U oo
1) A% AgzA
5 = A4 Pt 2l 21 T+
A AES) SHEE o )Mo AT ALLHE= Punid Fod dARSE 42 09 3, 39 4% 2
= 5 & =
AREERE ZoAEdA B4 ZIE 4 - T ol T3, AN mFZo] 450t 3743 A% WS 73
ol = = 2] A A Al = I A} glod
23 ALRSE AdEdA e E2adE A sdd 33, A b HolE ‘ﬂ%‘rf}?i*i HALAAE dAstden, HdH
@ 2%, 3% BAE AR ARST S, vhee) A TRl S,
£ AHzAL BEstciol H} a3 40“ TTL : TTM - TTRE BF-EWA 9] 54
FGR . 232 Fro)x, ESLT - EMT - ESRTE 7134
(1) 3t5dAE EAgE & -3dd 8984 o A& - FLFE - 59 HAAZ A, 7L AWHS
< 9% 3¢9 of el FnEAVe AMd) 7Esol ik
(2) 28 AGE < A A=
(3) 28 FRWE 7% < AA YRWE 2% 3.1 AA=4
(4) A < 38AA
B Apds 4% PSC v Avwne AAzALe o
2) A AlFz o3 7}
T2 7)8tEHH %‘E*‘é’%ﬂl e Algto 2 AA AAEA
of tigt HIA FHE Y3 SHEBESFA A Adx ) AR ¢ F 450ft (343 AHw)
AczA Zt APE 438 E94 5, dd HA & ) ARG vE B 1 @R
5 54, 44 2148 A9 o5 miANSER AMES) ) X % D 2R wE
of A AgzpdE FASAL. ) FEE A(cel)F ¢ 3eell
BT TSEGL TSEGR
I CLP
SCAN SBW STF SBW
F 4 . = e
- Tl T
g - =
DRATL DRATR
DEPTH
| 7 o
|m® B
o [ |
1 an 1
a3 3 gche MAjeis
E 1 X2 2ol HE DATA 274
T dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 dath
span? &4 - A% 150%(542) [40%(F4)| 30%(54) 20%(%4) 10% (%) AAE) 1 10%(A7%8) | 20%(974) | 30%(23) | 40%(44) |50%(84)
SPAN 1(ft) 187.5 180 172.5 165 157.5 150 142.5 135 127.5 120 1125
SPAN 2(ft) 75 90 105 120 135 150* 165 180 195 210 225
SPAN 3(ft) 187.5 180 172.5 165 157.5 150 142.5 135 127.5 120 1125
£ aFBel(it) 450 450 450 450 450 450 450 450 450 450 450
AT Be s 1:0.4:1 | 1:0.5:1 1:0.61:1 1:0.73:1 1:0.86:1 i1l 1:1.16:1 1:1.33:1 1:1.53:1 1:1.75:1 1:2:1
CEEETE D05 2102 [164:1:1.64] 1.38:1:1.38 | 1L17:1:1.17 | 1:1:1 |0.86:1:0.860.75:1:0.75]0.65:1:0.65)0.57:1:0.570.5:1:0.5

312

o

THUTISEE =28 HM17H M32(2004.9)



5) &sl3 : HS-20 A% 2 AAstE
6) 1A

781;(1—6‘

AAlEEE

o7(f)

ZER

(fs )=

: 0.6(f))

‘I:}ﬁz‘“/‘: :0.784 tonf/ m*(=0.283pci)
7.62 cm(=3in)

© 0.987 em?(=1.824 in®)

E

il

)

o\

RV T )

o MU oX

A<

o}
o}

b4l
2]
o

7

q

%

A

Anchor set :

i

L

: 2.0x 10°MPa(=27000ksi)
0.25/rad
0.0007/m(=0.0002/1t)
1.5875 em(=0.625in)

: 1,894.44MPa(=270ksi)

1,420.83MPa(=202.5ksi)
1,326.11MPa(=189ksi)
=1,137MPa(=162ksi)

AT : 529,1019/tonf(=20cents/1b)

F3aYE

3.2 4%

2 H&d B JAAA A3

B -

w5

0 172,642 /m* (=110$/cu.yd)

7) AT FEFE © 420MPa(=60ksi) Edy ﬁé,aﬂc o 7‘4“9-0]—5\’1_‘11] c} A 7
8) iﬂﬂ‘f FAME v3 A7 EEHAT.
AA727%%: (f,) =35MPa(=>5ksi) HE Az Zdolrt A a, 7 A A o]z}
271 9EE (/) =24.5MPa (=3 5ksi) MIS® AFE Option 19 B2 = Aol dddel v
2718)49+%-99:0.55(f,; ) =13.5MPa(=1.93ksi) FEA AA=E s Aol FEEA Fee E}Z]UJ_ M
: : % A7te] ASE " 1 - Aol HALA Y mEd})
2718 88-88:3.0/f = 1.24MPa(=0.17Tksi) A5 2 A7k EPHoR ZAFEE Option 29 A
& &t&3d 1 0.4(f,) = 14MPa(=2ksi) T2 dAs g8 FEsta FelHd »4*“*7417} 54\:}
88901828 : ( ksi ¥ 2(Option 19 A9+ Z+ ZAzZtA ldo] H]$=81A]
BAA% ¢ 24,556 MPa(=3500 ksi) AAES 279 Aol & 3(Option 29 )& d
AYTAS 2.5 do] 3 - AHol HARHA EEsly] A ZF ZAelA
Az ZLA 0 175MPa(=25ksi) EdHog 2AHE wHo g A AA G Aot}
S22 ¢ 2.4 fonffm®(=150pch) a7 59 jﬁrﬁ}% u}o} %;Pfl 3737te] 5 A £ n
o) ot : w09 Bas Eges 2uw g SIIE U 20 €95 A4 @del o £ 4
= 1gele Agagen, AR Qansp o Oplion 22 AAWAL 7 W B BAH
Ta5o] gom 182 1200902 HEHAT olx e ek A AAE Jehdeh, a3yt 1_'&%?3}
247 © 1.719,5779 /tonf(=60cents/1b) Option 22 AAXA & 457 JAA FA7F &5 2
E 2 25 #2282 J|& PSC-BOXE AHC{me| ®MH Z2H(Option 1)
T % dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 dat5
A7 28 0g 1:0.4:1 1:0.5:1 | 1:0.61:1 | 1:0.73:1 | 1:0.86:1 | 1:1:1 | 1:1.16:1 | 1:1.33:1 | 1:1.53:1 { 1:1.75:1 1:2:1
2.5:1:2.5 2:1:2 [1.64:1:1.64{1.38:1:1.38)1.17:1:1.17] 1:1:1 {0.86:1:0.86/0.75:1:0.750.65:1:0.65/0.57:1:0.57] 0.5:1:0.5
span2 71% 2o A% | 50%(52) | 40%(34) | 30%(24) | 20%(24) | 10%(24) | 7% | 10%(@4) | 20%(@2) | 30%(24) | 40%(23) | 50%(2%)
HA v &) 394,780 328,077 198,247 185,807 179,594 (178,955 176,411 181,472 194,772 | 216,856 | 259,948
%%ﬂ‘ﬂ%"](m) 4.21 3.35 1.85 1.85 1.81 1.89 1.74 1.73 1.94 2.22 2.31
27 (tonf) 6,981 6.229 4,438 3,79 3,434 3,149 3.374 3,771 4,173 4,651 6,006
244 042 4) 90,597 80,833 57,593 49,199 44,564 140,806| 43,783 48,936 54,150 60,364 77,942
Z3EHL(*H4) 292,388 236,945 132,530 128,682 127,059 (130,163 124,619 124,165 132,338 147,690 172,297
AZ Y40CAHY) 11,794 10,299 8.104 7,902 7,786 7.869 7,927 8.072 8.283 8.802 9.710

Z AM173 M35(2004.9) 313



o
ojft
o
()
3
ifo
_O'L
ofp
i)
y
e,
E
e
)
o
o2
o
o
!
i)
2]
ne}
wn
(@]
JE
I

AG e H#H4A

450,000 4.50
400,000 4.00 hN
~ 350,000 = 3.50
ey E
& 300,000 = 3.00
* ey
;. 250,000 ‘g 2.50
S 200,000 2 2.0
£ 150,000 g 1.50
i
100,000 1.00
50,000 d 0.50 :
0 : {000 i
i dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 dats . dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 dats
3 +£;1ion 1 -&+ Qption 2J —— Option 1 -t Option 2
T2 5 FFMA Ho o M v|EF a3 6 HXMMA Zo : SE AY =0
ZholA] o2 AR Fowm zilm = = @A AR o] 8,000
L_oﬂ 1 TE A ] Lo BTF ’6‘7}54‘\:‘ ]78 [<ha IR
- . - . - _ 7,000
272 228 571 2lEd, ol $2 YAYAE S5 o
& EA4 AAANTIE Aol AAHC| e HA3 HHe A = 6000
c 9
g HFeso] gk 2
4,000
= . o
25 A3 $¥E 7k PSC ¥ AtmeA Option 1 % 5o
%%i 3]33/3374]3\} @-ﬂ]"‘\_—_: Rix 29}' %.‘ﬂ», Option 29] 73 2 000
2 HA4AY A% ¥ 39 gon E 29 E 39 3 1 000
AA AAE 0¥ 55E 23 A 2 ZE FEs 0 , . . .
dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 datd

o

A oA FAFAE AT BA 7bteld Folx :
—e— Option 1 L3 Option 2

ol
[e]

e

Z_4|

g 2
=z

=

3}

£

o]

prie A

=

MAEE oleld AARAL lehe Hol Add] B
3 upA g Alofch, o|gA AlfxdE AW 5 a3 7 HEMA Ho o ZEE
A WE e 39 Sl Bass Ad aged  —
zaPlE 39 AGEAS VIAANA Feke A9 7} soo00
slovk, HAHA HRelq a8A AZSAE Btk _ @
2E A7 28 Mg BE 3 UEIUD 1YH, T | F e
3 Adgol, 044 v, A vg, B2 veDy ® 50000
o et BE wsaA dEirh 5 A 2y A B oo
o A Baugo] 1:1.16:19 datld W7} 2=u] 8ol ™ 2000
A A7 ERen, 1:0.86:1~1:1.33:18 H7A o
{‘ %k ‘]-O] 7}_ ?%_O] \»]'X] ?%_Q‘Ei O] tg‘ﬂ LHoﬂ}‘i /\]_%_6}‘ dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dai2 dat3 dat4 dats
W 29aes 42ut. $2 WS 09 20%3E o B
27 s 20 felsica Qe O3 8 HMMA Zn: ZFW v

¥ 3 58 4 28E 710 PSC-BOXE AHHDe| HXHMA Z2H(Option 2)

T dat-5 dat-4 dat-3 dat-2 dat-1 dat datl dat2 dat3 dat4 dath

1:0.4:1 § 1:0.5:1 | 1:0.61:1 | 1:0.73:1 | 1:0.86:1 | 1:1:1 | 1:1.16:1 | 1:1.33:1 | 1:1.53:1 | 1:1.75:1 1211

2.5:1:2.5) 2:1:2 11.64:1:1.64]1.38:1:1.381.17:1:1.17]  1:1:1 10.86:1:0.860.75:1:0.75(0.65:1:0.65/0.57:1:0.57, 0.5:1:0.5

span2 71E F4& - A% |50%(54) |40%(54) | 30%(%2) [ 20%(F2) | 10%(F2) | 718 | 10%(F3) | 20%(373) | 30%(87) | 40%(24) | 50%(83)

A ¥ &) 206,155 | 199,860 | 191.346 | 184,911 | 179,288 | 177,771 | 175,896 | 181,361 | 191,100 | 214,741 | 227,102

AN EN m) 2.32 2.24 2.00 1.87 1.79 1.77 1.69 1.79 1.89 2.38 2.75

274 (tonf) 3,948 3,730 3.794 3,660 3,486 3,388 3.479 3.639 4,060 4,453 4,318

A4A u4(44) 51,237 | 48,402 | 49.240 47,492 45,239 | 43,971 45,155 46,981 52.686 57,795 56,035

FaEH & 9) 146,141 | 142,919 | 133,941 | 129,438 | 126,027 | 125,789 | 122,568 | 126,035 | 130.013 | 148,092 | 161,660

2 4t 8,718 8,540 8,165 7,925 7.779 7,842 7,949 8.093 8,311 8,787 9,407

314 s=xarRnss =23 N173 HM35(2004.9)

it



350,000
300,000
250,000
200,000

150,000

32|E 8| («H )

100,000

=2
=3

50,000 f—— e e -

0 . .
dat-5 dat-4 dat-3 dat-2 dat-1 dat dat1 dat? dat3 dat4 datd

—— Option 1_~2 Option 2!

I8 9 HXHMA Zu:

Z3z|E H|R

178,600 - 200,000
180,000
178,500 160,000
Iy 140000 __
o o
Pl 178,400 120,000 b
3 100,000 09
O pal
= 178300 80,000
o k3l
L 1 60,000
178,200 40,000
20,000
178,100 -
Type-1 Type-2 Type-3 Type4 Type-5

l:TotaI Cost( ) —o— HH v E(* 7‘4?—_

3.3 st AT/t AAAA N VA= 9F

3%, A5 etz Agnen o

DI

&3} 7ol Fol7} 4o,

o
N
Ho
=
S|
fol

n n n n i
(1) Type-A f
|
“uﬂ “ul.b m“““”"‘u |£uu‘1uu|) “
n n n n J
(2) Type-B
(3) Type-C
L|n I I P L [ | 10 12 10 J
n n n n ‘
(4) Type-D 1
Mn ] w» “ wL ‘W_J
n n n n H
(5) Type-E i
!
|
(6) Type-F
|
I P D
Ny e N ug T N wae—Th e N
(7) Type-G :

3% 11 weet AicEe) AL fE

0.85R=1.4D+1.7L(A &3} &g

olgA A - w2 gelgle o
AotsH FerEAs) 7t PSC W mie) HA
e %S dESIIT

£ 4w 3.189 A 4501t 343 ALm (150

OFA E2m EZAMA 1 0.9R=15D+1.8L f1@3)% 4 astel ALY SEAsst Dokt HAAA
@FH EZYE ZFTAEA 1 0.85R=1.2D+1.8L o G HH = AE FAES Ado|tt HALALE 43
319929 =2@ FFAIEA ¢ 0.85R=1.3D+2.15L st Ayt Al SEAFY Aol&E Qg FAw| gL 2
@1996d &3 E TTAEA : 0.85R=1.5D+1.8L Aol b VR gkstrl. ol= A4yt Al E g thax]
©®19994 7/HFE EAZE ZFAEA - g AA F Ael7 U @m ngEEat @elFe] MR

B 4 sEATY HEMA da
T & Type-1 Type-2 Type-3 Type-4 Type—5
A A %2 AASHTO %ji ZadEe 19192%51 EEW 199—6_5"3_ 2aYUE 1999&% Mg 2aE
A FEAEA EFAEA S Rl EFA LA
LAl 0.85R=1.3D+2.17L| 0.85R=1.2D+1.8L | 0.85R=1.3D+2.15L | 0.85R=1.5D+1.8L | 0.85R=1.4D+1.7L
A v&(4) 178,483 178,296 178,380 178,240 178,955
FAADE (n) 1.90 1.89 1.89 1.88 1.89
2734 (tonf) 3,142 3,143 3,154 3,162 3.149

2732 v &) 40,778 40,790 40,929 41,039 40,866

ZaENE(HY) 130,290 130,252 130,049 129,847 130,163
A v A 7.415 7,254 7.402 7,354 7.926

SRRAP RIS S| =2F X117 M35(2004.9) 315




S5 AR HlE, st A 3 wdRe] 93-S 18 PSC

R
e,
o2,

#Hol 3l7) WEer Ad4drt. 29 102
Aol ohe HALAAZAE plotd ALg, 28X Y
EZol AAl vlgo] 2 2ozt YA Gotd dF YRS

plot# ¥ & 2t I7 2Pz =AZ Zold. o

=3
N
o,
o

o 19 21 O{N rR

kA
Hp 2

ZEEDIEERE

3.149) AAzAF 2A Su 43 4501t
AL (150ft@3)E 23 11(F 5)3 o] ¥ighd Agm
of gl Pz 9 HA 4AY AYs # 63 2o

=l

373t

109 Type EdlA &3 == AMFA A32 H 5 #ge e Ao £
19999 #3E AFEYe dEAS} e ATE Span Girder Depth Ratio
o] vste gto] Formg HAW|EE A =E2HEE & T+ 2 | Length [Type-{Type|Type|Type|Type-{Type|Type-
oA w71 ol =A] k). Ratio | A | -B| -C|-D| E F G
00 [10[10l10]l10l10l10]10
01 [1o0l10]10l10]10]10]10
3.4 PSC vt~ ¥idd Agwe] 3t &4 02 |1o0]1ol10f10l10]11]10
03 |10]o09]osl1olog]12]11
o 04 [10]o0s8lo7]10]l08]13]12
PSC dlx w#3g wdwoz AHEsiH AsHue A Span1| 05 [10]07l06|10]l0o7][14]13
Aol %2 ew AZAUG. oA Fe = Ro 06 Lofoslor ol 0s s 12
Ae dos A2 22E adn Pis 23 ﬂac’q 08 1.0]1.0]1.0]1.0] 1.0 1.1] 1.0
Hod AdasE d3g 22 B F d9 qrjd F 0% 110]10]10/10]10710([1.0
. 1.0 [10l10]l1o0fl1o0]l10]l10]10
e = A A o) HUde S Ay e
4% 5 PSC o= Avamel @S M4 9 M 00 [10[10[10[10]10]10]10
A8 FErIE GotHsdtl EE AlFHdAE ¥ 0.1 [to]1ol1ol1o0ltol10l10
%‘E E‘%}:O] E}ﬁ\_ %aé}z’ltﬂ, ;:(-;!_EL %a‘j/]i i]_ao]: t;_l 701._]-_]7_ 0.2 1.011.0/1.0/1.0 1.0 1.1 1.0
i} i 03 [10]09]08]o9]10][12]11
ol MERE A g3t nlAA R Feistm Ame A 04 |10]08]07]08]10]13]12
o FIHE Wol By goemz o]l& PSC #x Adm Span 2| 05 |1.0007l06]07[10]14]13
. 06 |10]o08lo07]o08]l10]13]12
A9zl
oA gttt B 07 [1.0]09]08]09(10[12]L1
Zt 7378 AY Eol& E 59 #Zo] A %%01 H&& 08 [1o0]10l10l10]l1ol11l10
o] &3] oo A Au} WMBAF|EA FzaA T H=A 0.9 |10/1.0]1.0]1.0/10]10] 10
= e 1.0 l10l10l10]l10l10{10][10
AZE A 00 J1o]1o0l10]10l1o0]10l10
Hom Ao AY §38S Type-ARE Type-G7t 01 |10]10]10f10]1.0]10}1.0
_ 02 [1of1ol1o0l10]l1o0l11l10
] 3 to g o A Ho 2
I & 56 2ol FEaI SEe= Hebd Aol 28 11 03 [1.0[09]08[10[09][12]11
olth, Type-Ax AW Wdo] WX &= 3 ©¥d 04 J10lo8lo7]10]o08]13]12
A%ol3, Type-BE A Whoz RE ofx Ro Span 3 05 110070610/ 07 1413
i 06 |10]oslo7l10lo8]13]12
AdelH, Type-De Span 2% oF] 2¢e|il, Type-E 07 |10]l09l08]10]09]12]11
= Span 13 Span 30] O}-i] E"OOIZO]D}-. Type-F& A7F 0.8 1.0]10[10[10(10 1110
. 09 [10]1ol1ol10l10]10]10
o ] tHo] 22 1 ALolg o= .
o2 7 guio] 25(Convex) ¥ 4F0]1L, Type G 1.0 |1.0]10]10]10]10110]1.0]
E23 v]go] =g A2 A%oltt. Type-F% Type-G
Zol AFd AS$E AY glew n@gornn X go
U PSC wtavkd HAAA AEA dde wjx et v dutRoz W Atue /) z3EE AY(Con-
238 A 9HS AEY B AR ov A% ou|7} gl stant Girder Depth)m =t} 2o ZH AU ol &
o Aoz BAHY IR e w2 A2 ZAYERIAM HAdHo R AA S
¥ 6 gictd AHoue| MY F8Y 2HMH 2ot
T & Type-A Type-B Type-C Type-D Type-E Type-F Type-G
AA B E(H9) 177.771 183,281 218,129 174,518 186.303 177,299 173,953
FAAYE(m) 1.77 1.83 2.49 1.76 1.85 1.60 1.57
2144 (tonf) 3,388 4,056 3,718 3,305 4,092 3,208 3,336
A ¥&C31Y) 43,971 52,632 48,247 42,887 53,108 41,631 43,291
23 EN&(*HY) 125,789 123,056 157,594 123,584 125,452 126,859 121,886
AZ w&029) 8,011 7,593 12,288 8,047 7.742 8,809 8,776

316 st=@EMTARSEE =28 H17H XM35(2004.9)



250,000 3.00

200,000 AN 250

' e O
) — \\3/, e )
D__,4/ T {200
150,000

100,000

Total Cost (H &)
&
(=]

Girder Depth (m)

1.00 ¢

50,000

0.50

0 : 0.00
Type-A Type-B Type-C Type-D Type-E Type-F Type-G

A 88 ——BYAC EO

O 12 Ad wEd HHMH Eo
MR eRE A Ad

aEy PSC 2 Adme o
ek mPPA7 4o Amzhd wed At 0 %
AL PSC ts At ded
re g

3 3737 AEAY A= Type -Ds}
of W& AT oAHER ke Aol [y,
Type-C} Zo] o}z Fgo] =
0z, "47417}7} A3 HHDAE 2T 133 FHE o}
e *}ﬁo}qolﬁ g o= Agdr,
a% 12% % 69 HAHEH IAAUE r
FHE XS ZoR o9 ZEo] woW UAA AlF
29 AR AAS] AG Fol7t AAA Ho| W] go] AT

g
7

7

=

! L .

Homn 7 o) ded e B 3
U

2

2

L Ax 2] ¥o

PSC M AHze] HHAA U@ & A7) BRe
Fgahd the) 2ot

7% - s

A AGr HFHA 0 vRe g B8
2) FSM3%¥ PSC ¥ 377 dgAG A 25 Az
B vgS AEd 43 1:0.86:1~1:1.33:17A

= H&H| g Aozt ®ol WA @koy 1:1.16:1
d Wyt HHuio] M AA usgermzs, 373t
ASHAA WS FEE 208 % v A dAshd
n o] FH A BAAA A7 Aot

3) AAe stEAed wE HALA AnE HES 2
o AA HHH L2 Z Aok BA FdT. ol 3T

AS7E At Os e & Aol g, 1%
53 Botgo] A2 ABFo] glo] P4 A
e 47 wwdel st 24 ¢gm, @AY 3
Zd AAE "HAAY ddo] Bl Ag

B3}7] i &olet oAz

4) Zmet AT ZAYEwdAE Hgd Avst felEA
ok FSMZY PSC A Adne ofxdHe #Hgd
o] 7]8tetAQl AgA ] WA EA W HAH| R &
HoMe FeEskA FUth v Arch¥ e Hdd
TE2Z AA & A% 34 dS5udAe WS ATE
ok oA P R gHg FAste Blo] AR & ¥

ZAe 2

2 A3E 20024 FRAGAS A0ATL ADAY
o o|%oj Aoz, Adel Ade] AT AAET
ek,

B9 8 o

11b=0.4536 kgf. 1 in=2.54 com, 1 fi= 12 in
1 ksi=1,000 psi=1,000 [b/in®

1. C. Menn “Prestressed Concrete Bridges” Birha-
user Verlag, Boston, 1990. p.535

2. 21A4%. "E3YE n¥y /M EFFH AA - AR
AT ARA, AL, 1994, p.928

3. AANER =ERAANY, IdxdAdIedTd, 4]
&, 2001, p.1820

4. AASHTO “Standard Specifications for Highway
Bridges”, Interim Specifications. The American
Association of State Highway and Transporta-
tion Officials 1977-1992, p.1400

SEMATRESS =27 M17H M35(2004.9) 317



55 AW vE, A 2 9dWe 9FS 8@ PSC g AQare AHAA

5. A4RER ‘=Rn AAVE -4 718D, AE, 8. Kavlie,D,. and Moe, J., "Automated Design of
1992-2003. p.770 Frame Structures.” ASCE Journal, Structural

6. A4 TER "ZAYHE HEFE AAT HRPR AL Division, Vol. 97 No. St1, 1971, pp.33~62,
1996-2003. p.530 9. &, AR, dAUAZ, A g, 1994, p.342

7. 925, 289, AN FREY HAALA, A 10. #71%, 'FCM 3% PSC ¥WraAvne HAALA", &
T2y qPE & 1991, p.366 gkl =8 A5, 2002, p.211

318 SEHAMPRBES| =28 HM17H H35(2004.9)



