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Girder Section of Continuous Bridges Spliced by Partial
Post-Tensioning
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ABSTRACT

In this paper, a new splicing method was applied to design the girder section of bridges
with the span length of 25m, 30m, 35m, 40m and, 45m. A U-type precast prestressed
section was also determined for each bridge. Additionally, the sectional area, beam depth
and Guyon's efficiency factor of the spliced U-type sections in each span were analyzed in
comparison with the present I-type PSC bridges. As a result, in spite of an increase of 31
%~50 % in the sectional areas compared with the I-type precast girders, the spliced U-type
sections are able to reduce the beam depth approximately 500 mm~800 mm. For example,
the beam depth of the spliced U-type girder was designed as 2,050 mm compared with the
I-type precast girder of 2,600 mm in a 40 m span bridge. The sectional efficiency factors of
the spliced U-type sections were analyzed as 0.76~0.99. It shows that the spliced U-type
sections are of a superior structural efficiency in contrast to the average sectional efficiency
factor of 0.66 value in the I-type girders.

Keywords : new splicing method, secondary moment, spliced U-type sections
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Fig. 2 Spliced 1-type girder
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Fig. 3 Splicing procedure of simply
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TBT . Temporary Beam Tendons
CT ; Continuous Tendons

R i Row, C ; Column

4. AEN

4174 2

A2 A&3 FYPE HE3l 4AY U
PSC At AAHE EA37] dslq 7139
@ 13 PSC AYE 7KHa & a3d 3z
°]25m, 30m, 35m, 40m, 45m) F8 9HA
2 y3, agly 9o F8AFE viwskdch

d&3te U PSCAHYE 330N Z23d &
HE AMRSIEn @ 18 PSC Are g¢He
25me 30m w#He AL FUHEZY mFHd
Vg Bol Agdn e nEER ¥Ex'Ps
Fne syt 28n BEE 9o v &, 35
m% 40 m ZFL FH mFo] AFT AFo] AU
AEn&zRe A w3 FIuEEr=9 B =
2 g g g8ty

B

23 ENS=2E H12H6X 2000.12.



4.2 39 oty 9 £0]9| v

Fig. 89l Y 9wz dig vag v
3, Fig. 9ol Bl gt vlzE el
t}. o, @A AiME &IHEE AJAIRA
ou FaAddle ETEAZCD a8z, Pa9
H g JeEhiE Fig. 99 FuHoz n&%E
z 225 e v¢ ZZda UuE g
7 JeERAA T,

1.4

1.2
1
Sectional

Aea 0.8
(m?)

0.6

~8— U-BEAM
0.4

—&— -BEAM

0.2
25m 30m 35m 40m 45m

Span Length(m)

Fig. 8 Comparison of sectional area

Fig. 894 E& uis} o] u Hold wg
9ad g vwd i g 1¥ PSCYHEL 25
mellA 40 m 733 7HAel B 0.56 m'~0.80
w2 BXEIe U¥ d@He 0.84mw~1.20 w2
BEIT F, d&3td U¥ Ade 9L |
g Ave mFol W F 31 %~50%F= F
e Aoz AAHAG. $td e U¥ @
Hel shF ERA dF wgH Ao vkt

sy, olEd ©@EAe Frldx EFsta
Fig. 99 ¥xd i@ vlzg BYE de 1¥
PSC A9 Eole A7Fgel 25me] A 2.00m

3

2.5

2

Girder

i

Depth 1.5
(m)
1
0.5 —~G—-U-BEAM
—A—-BEAM
—6— proflex

0
25m 30m 35m 40m 45m
Span Length(m)

Fig. 9 Comparison of girder depth

E3z|EES=8F H1276% 2000.12.

A A7t 40me A$ 2.60m 7R E UE
B3, N2 d43 Fyel AL4dE UY vwe
A EZole AWA 25mY A 1.35molA
AT 45 mY AS 2.20 AR 2 e &
¥, ZZdx Avle AR 25mY A$ =0
7} 1.2molA A 45me AF Z=o|7} 1.9
m7tA 2 Jeigth, weld, Ud Adel daust
=z &2 Aol W3 150 mm~550 mm 3
= ¥ou 13 Add HaME £t 500m
m~800mm AE A AAHUG. &3], =4
ZFo) 7 Abgol Be AT 30mY AL I
3 AdEtt Eol7F 800 mm A= ZaAd &
Ae Aoz HASHULH, o A& THo|
HAE" UY A9 Ei(1.45m)7) 18 At Fo
(2.25m)ol vig] FHEHFALE DEIIAAN g
% 36 %AE R F Je Ao Yeyt §99,
A7¥¢ 40me] 9= d43Md UE Avly o]
(2.05m)7} 18 AddEel(2.60 m)ET 550 mm
Az 2 o 21 BHE U E 4 e AL vy}

4.3 ot 5849 8|

Z23€E U¥ A9 dde 7224 284S HE
37] 918 Fig. 103 2ol @& 18 PSC AH
¢ Guyon® EE&AFE wlwstye}

Fig. 10914 B st 2ol 18 Ade AL
Zold wl 0.62~0.68%8 HF 0.66%) 1ER
XE Holzm vt U¥ Aty A3tz Ao
A5 dHe] 8840 thd Holx WM 0.76~
0.999] ¥¥X& Holm Ut oy, d&skd
U¥ Atle] dHigASFE 33 0.8924 18
AR f 35 AT & A2 Yehyit)

1.2
1
) B\E\E\B\ﬂ

Sectional A/A‘\ﬂ————ﬂ
Effickency 0.6

Factor

0.4

0.2 { ~&—U-BEAM
| —&—i-BEAM
25m 30m 35m 40m 45m

Span Length(m)

[

Fig. 10 Comparison of girder depth

49



K
A

oA, A28

A&y PPl AL 7129 1
AY weEng feld vRe 448 5 g

o2 7ltech
54 B
AgE N2 d&stFol 44E uFE
o], AT FHoE HES AT 7Y
el ¥lug Fold ted 22 Ads ZE
4 F AN
dA%sE U3 PSC At @de 7189 |
3 PSC A W w3 vEd, F 239
E E%] 31 %~50 %3 = 7t Faid
s

3 BAEYNE A0 i FFH & HEe
WA ¢ 500 mm~800mm A= F4AZ
4 . 30m n#Fe] A= dnE 800
mm FEAR Za2AE & de™, 40m
o] wFe] A%+ 550mm 3= ot #AA
Hel &£dg2E TH3 FHY Fol7l 2.05m
2 AA4d £ U 7474 30 me
wFA G 71 Bol AHHE 18 PSC A
te £HBE I3 du 225 ms vlaE
) Q2L dA&43 FHE ul$- 2] dye
2 Zidigg

ol&,

n2s

1. 4% %, 9 PCHue dA&uld &) LA
=y FHFd Be A7, d=HYried ¥
ALY =7, 1997.

2. Ralls, M.L., Ybanez, L. and Panak, J.J.,
“The New Texas U-Beam Bridges An
Aesthetic and Economical Design Solution,”
PCI Journal, Vol.38, No.5, 1993, pp.20-29.

3. 3971, 47, oJF8E, R, "ndxE E=2g
EE 43 A4 PC Beam e /L, oy
REESY ISt RI=EF, 1997, pp.
355-358.

4, 39, HAS, Fee, ozkE, WAd, "MA
A /A7 E A4 [PC AY,” 38
EgHA, A1248 1%, 2000, pp. 50~59.

5. 7%A, %71, oMY, 273 P.S. 9% #4
B F2Eo 4Ad g 97 WIEETI s}
S&e B8 =83, 1994, pp.169-172.

6. Tadros, M.K., Ficenec, J.A., Finea, A.
and Holdsworth, S., “A New Technique to
Create Continuity in Prestressed Concrete
Members,” PCI Journal, Vol.38, No.5,
1993, pp.30-37.

7. 0188, AR, 4B 23 RUEE o] L3}

A&sld U¥ PSC 239 A%, HdESS

=23, #2048 A5-A%, 2000, pp.805-812.

22w XFE AEA, UREERSS, 1996,

o]

2) d43td U¥ PSC Aule HAdHe dd 5 Rubbat. B.G iR L HG. "ouimized
xeAles Ao _ . Rabbat, B.G. and Russel. H.G., "Optimize
ig{ﬂj o ° Eiloﬂ oﬂpﬂq&’?ﬁa 0.990i Sections for Precast Prestressed Bridge
dAE F 0.89ont. ol @& 1% At Girders,” PCI Journal, Vol.27, No.4, 1982,
B 0.669 vl&] ok 35 % AER 0% F pp.88-104.

L& Aoz BEAMF}. 10. Guyon, Y., Prestressed Concrete, John

3) ARAAE T o8 AFEe] F/HAR Wiley and Sons, Inc., New York, 1953.
5w Aod A&zt THE =AW -9 11. TDV, RM-SPACEFRAME Rev. 5.70, Austria,
B &84 9 nsdEr Fo oA w3 1996. .

HEge Fol E Aoz vt 12. 2&E2 AEFA} BEE, FTE2ZFAL 1996.
e 9

B =RdMe M2 A58 FHe 283 4% 25m, 30m, 35m, 40m, 45m n#e Ud ZIFf2rE
E 31, Guyon Aol 23 BHEEAHE 7129 18 PSC 9HET
Hlwddth. a2 ARzA, 44318 UE Ade 7129 [8 PSC Add vl&l dHAe] 31%~50%3% o <
e AR EFMEHAT. dE S0, 40me mFA
=olE 7lAle 18 PSC Adel vl&) d&5d Ud Ade o 550mm A= Z4A- & Ui
¥ UZAY 999 agATE 0.76~0.993 524 A 0.669 13 AR ol 72

9H-E

Ti=

Az, dHAa 3

I 2EYAE

= >
E?:-l‘r

7bEy, i 500mm~800mm™ =714
2600mme|
TG, A3

oS E&AQ Aoz vehdth

50

(H+=YXt : 2000. 5. 3)

Z32|EfS =2 M 12A6% 2000.12.



