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ABSTRACT

Represtressed preflex beams do not allow tensile stress under service load by introducing
additional prestressing at the lower concrete of beams. In this study, optimal design of
represtressed preflex beams are numerically investigated. Design variables are dimension of plate
girder. Object function is the total weight of plate girder. Constraints of the stress of plate girder
and upper and lower concrete flange and lower and upper bounds on the design variables are
imposed. Structural analysis is performed by D.A.R.P.(Design and Analysis of Represtressed
Preflex beams). For numerical optimization, ADS(Garret N. Vanderplaats) program is used. From
result of application examples, optimum designs of different cases are successfully obtained. The
design program developed in this study seems efficient and robust for the optimization of
represtressed preflex beams.

1. ME

TEAL GHYS PG BT P} J42E vy g4, AR FAXN FAYA $HQ
20 Vo 7tA 31881 Partial Prestressing® 22 4ATo 2N, & AA F AgTFdo] wAs
A Bk olgt g & TASYL Y FAEL MY AAA SREAA 2aEd HHY
go] PCAAE AFsle] FREAA TAAE YFLYL F42 =N HE AR
(Represtress)& A A8 22 % Full Prestressing o2 HA7 o]Fold F JYEE 3o 7]& =g
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of ZAAY dEE A7) AHA Be HELAY YasA Bu B dTFME §8H249L oL
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OBJ = [{WTF(1)XTCPL(1) + WTF(2)x TCPL(2) + WTF(3)x TCPL(3) } xTTF
+ {WBF(1) x BCPL(1) + WBF(2) x BCPL(2) + WBF(3) x BCPL(3) } xBTF (1)
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222. FEAFA AT ALz
RPF&#AY S Al Al wa, 24 g@AEZ dHol W¥atA v 723 534 ARGAE 5884
o] tt27] wio] AGHYor FA3std HAE TP AL Y2 8 dFAME w8
2%Eg o83 RPF $439 44 % &4 Z2aPd DARPE o834 $439 & 2y
A 283 23EY - sl gAste 38 2 A T FERATA AT AgA A 74
gt HHLAE FY3AUH.

3. o & oE

E A7 ME RPF 8§48 E¥259 F 2344 A7 30m, 40m, 50m ZFHGAE 27|4AZ 8o
A e syt HANE FYPT 2HE U vIE E 29 I

B 2 Xzby HE3 H3

B 2y 30m 40m 50m
- EExd | A8 @9 | BExd Hxz 45 ZE=Y AR5 7

374 (cm) 300 300 300 300 300 300
B3 (cm) 120 114.32 150 137.84 190 172.72

1 32 29 35 3255 35 325

Z3A Z (cm) | 2 38 34.12 45 4131 46 42,09
3 44 40.16 52 48.29 52 48.23

Z3A A (cm) 19 1.36 2.2 1.72 2.7 211

B F74 (cm) 15 1.34 1.7 155 1.7 154
HB ol (cm) 96 90.32 124 111.84 164 146.72
EX g3k (ton) 11.40 8.02 20.95 15.80 33.12 24.85
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B 3 AVIMAx0 we HMa 2

CASE 1 CASE 2 CASE 3
i (100%) Hxgds (70%) B (30%) H#A s EH
844 (cm) 300 300 300 300 300 300
¥ (cm) 120 114.32 120 118.12 120 118.12
1 32 29 22 23.29 42 34.83
EFHAE (em) | 2 38 3412 27 29.16 50 39.07
3 44 40.16 31 34.24 57 41.82
FHAFA 1.9 136 13 1.57 25 1.08
web F7 1.5 1.34 11 1.09 20 1.86
web 3 0] 96 90.32 96 94.12 9% 9%
X ek (ton) 11.40 8.02 6.30 745 18.33 8.75
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FANNES, EFEA v FAFe] AT 30m, 40m, 50m B A 296%, 245 %, 24.9%
Ax Fade RS & 7 UG 27 AAXNE AN IEAN HHHRE SYY B4l 271AAA%
© BAfle] 2F e AL & F UAUT. & 39N & F de vk 2ol HH3 Angrol 4
ol A& & F e ol " IR YAV At Aoz AAdT. B HHYA 49 7
§ 22YES PC AAE dAUFAM AJAY BHolnz HAZ o§ FFHoR MANL
derz old ma} FAuE FAAFHI} L HEE HY 5 S AR AFEn.
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2. AAAFES 27[AE BEEY A5 70%, 100%, 130%=2 &t HALAE sy A, 27]
AAA G} FHASHA 2F FHL st AL ¢ F AU

3. AAMF 27A7F & F9o HAE AFAFA ZAelrt e, ol s IF HHAN

A7) WEY Rez AZAHEBz oo RIVHEAXNE olfdtd AHLAE FYsts Aol
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