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Development and Field Application of Portable Tensioning System
Using Segmental CFT Member

ABSTRACT

Pretension PSC (Prestressed Concrete) members are subjected to a certain limit of size as they are generally produced in the off-site plant
and transferred to the site due to the large scale of the product on system. In this study, a portable pretensioning production system has
been developed, which allow us to apply the pretension method on site. Considering that a 50m span PSC girder using the pretension
method requires a pressing device to endure a large jacking force, the portable pretension production system has to ensure safety against
such a large pretension jacking force. In this study, the portable pretensioning system to produce a 50m span pretension girder was
manufactured by using CFT (Concrete Filled steel Tube) members. In order to understand the stability of the system and the behavior
of the elements, a static loading test was conducted and the stability of the proposed portable pretensioning production system was
confirmed. The developed portable pretension system was applied to several construction sites and was investigated the problems on
site. During the pretension girder and slab members that was producted by this pretension system in construction site, it has be found
the several advantages such as simple fabrication processes, reduction of prestress-loss, and a decrease of 15% compared with the
fabrcation cost of post-tension girder. After due consideration of the problems, this portable pretension system will be improved.
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Fig. 5. Portable Pretensioning System
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Fig. 6. Portable Pretensioning System

Table 1. Element Consisting of Portable Pretensioning System

Dimensions Remarks
CFT D609-16T, F4=60MPa L=6.5mx7x2
End Anchor Block | H330xW950xL.3040 | Steel Plate lamination
End Crossbeam H588%300%x12/19
Inter. Crossbeam H350x350%12/19 Space: 3.5m
Oil Cylinder 5(stroke)ma=350mm / Ppypx=6,800kN
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Fig. 7. Field Test of Portable Pretensioning System
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Table 2. Peak Displacements of Portable Pretensioning System

Displacement (mm)
Measuring Spot Vertical Horizontal | remarks
End |Center| End | Center
A CFT 0.45 - 0.67 | 0.07 | <30mm
Column —
B CFT 030 | 0.53 | 040 | 0.07 | <30mm
End Anchor | Left (A7) 0.15 -
Block | Right (B7) 0.58 -
Table 3. Peak Strains of Portable Pretensioning System
Strain Stress
Measuring Spot Remarks
. (1) | (MPa)
A_CFT 395 79.0
Column — < f;=140MPa
B CFT 365 73.0
To 295 59.0
End Anchor P <£=190MPa
Block Bottom 350 70.0
Connection Bolt -70 -14.0 < f,=140MPa
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® Project: Improvement Project for improvement of flood damage on Hawpo River
® Project Owner: Kimhae City

® Name of Bridge: Kumgok Kyo

® Type: Pretension Girder(New)

® Span of Bridge: 3@25m(Exist)+2@30m(New)=135.0m

® Depth of Girder: h=1.74m

Fig. 14. Geumgokgyo (before Construction)

2 500

Q OF ROAD

1.740
0,

55‘ 6@60=360 55
85
640 o5

150

60 3@50,

60, 3@50
=150

6@60= 55  6@60=360 55
470

Fig. 15. The Properties of Pretension Girder (in Geumgokgyo)
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(d) Fitting the Steel Form

(b) Assemble the Fabrication System

(e) Complete of Pretension Girder

SR

-

(f) Construction Complete

Fig. 16. The Construction Flow of pretension Girder bridge (Geumgokgyo, Kimhae)

(a) Pretension Slab for Footway (in Konjiam)

(b) Pretension Slab for Bicycle Roadway

(c) Pretension Girder (Okgugyu, in Gunsan)

(in Pyeongtaek)

Fig. 17. Application of Portable Pretensioning System

Vol.34 No.3 June 2014 973



24 CFTEAE o]t ol

T

Table 4. Total Weights of Portable Pretensioning System

B4 Zelda

Aziehe] A 2 2hg

i h of Total Weight of CFT
Length of Girder | Total Pretension Load of Girder | Dimension of CFT section Allowable Comp ression Strength o otal Weight of C
CFT Section System

L=25m 4,500kN 39.175tonf

L=30m 5,100kN D457-16T <7,530kN (OK!) 48.861tonf

L=35m 5,700kN 64.809tonf

L=40m 6,200kN 80.788tonf

L=45m 6,400kN D508-16T <9,000kN (OK!) 84.061tonf

L=50m 6,600kN 84.501tonf
B TP TR B0 2 BN 5 ik ] Avks 29 B0 2451 30m A ATIE H AR

E2o|1, AFdAEZY REug PC (precast) &<2jB, 181
FHZ Hde] A 2Rlo 2 diFEal 9l PSC Uiske s ﬂ]“

5 ) 82 4 5l £ BFTEop 15
FHashelo] WReiks Bt YAl 288 5 e :rLZ—rZH
£ Ash= o] #83 F UdS ﬁO]E}.

43 ANSE & IHAr

B A= Eax] sk o5 Zejeld AR B 47H
@ (Fig. 17)0] FYh3te], Zefdld RA1E Aol o)F2
Za|dl A A ZPA| 2E o] FEQEE= SR Fholsle] ,\]/\Eg £
ZHl EAIES Felsla oo} o) AAHE =&k

4.3.1 7HZo|¥H CFTTHHO| =[xt

= ATe] BAdS Exshr] Hsirs AR sEe
Z7Azpe} Al ERE 2Rk 29, sjAME-S Haskehe

Zo] #zde] et o]of Aridold CFTAIRIe] Hsto| the
ZEBI5lom, Table 49} 7+o] 35mo]a}l A9} 40~50m 4]
tfsiA] 2zt At 25l nEsie] £33 AlFeItiAIK, 2004;
KSSC, 2003).

432 CFTEX{Q| Zo|#H

Zxzj0] CFTe] Zoli= D609 7Zaujele] 4-FiA=
13m 128 122 Agste] Ag=glort ez Ave) At
Lok sujs A7) W] gl AgERe CFTRR)
o= Smusle At FrhEoE A AR AATNS
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588
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