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Evaluation of Prestress Loss of Steel Box Girder Reinforced
with Prestressed CFT Due to Creep
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Abstract - In this study, a long-term behavior analysis of the CFT was conducted based on AEMM to establish the prestress loss
evaluation method of steel box girder reinforced with prestressed CFT. The drying creep characteristic of CFT was analyzed by
referring to the experimental result of previous researchers, and a modified creep coefficient model of CFT was proposed.
Furthermore, the modified model was verified by comparing it with the existing design model. After that, in order to confirm the
predictive performance of the prestress loss evaluation method using modified model, an steel box girder reinforced with pre-
stressed CFT mock-up specimen was manufactured and long-term deformation was measured for about 90 days. As a result, it
was confirmed that the predicted values shows good agreement with the long-term measurement data of mock-up specimens.
Keywords - Prestressed CFT, Steel box girder, Prestress losses, Drying creep, Age-adjusted effective modulus method
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teel box girder

Steel rod

Fig. 1. Details of CTF-Steel box girder design
and CFT members
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(a) Design of steel rod tension

Hydraulic jack

CFT Steel rod

(b) Hydraulic jack and steel rod setting of mock-up specimen

Fig. 2. Steel rod tensioning by using hydraulic jack
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(a) Manufacturing the steel box segments
at continuous points

CFT
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(b) Introducing prestress and combine CFT
with steel box girder
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(d) Pouring the slab concrete

Fig. 3. Construction sequence of
prestressed steel box girder
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3.4 CFTY| A2 Z Al A& +H 2D AT & 7]& AA

Az}o] vl

o] AFofA= ZYAEHAE CFT B ZEtAAYH
BN A7 ASNAE /5l A (4)eF Zo] A= A
FAREE AL519ck CFT X A 424
fib model code 2010 mdo] Z3FE I A4
= 7|IHo 2 AX AP Z HAA P aF Y5t 4
=90, 7|4 o= AYAT9] A Ao 75k
5tof 0.462 2185kt

Jz fo 4> 1o

berr =0 —a) X ¢, 4
A7) A, ¢perr: CFTL] A2 I A=
o AZ AT BAAZ (= 0.46),
P ZACEL F T A
AQFeE CFT ZE| X Al A EE O] g &9l

7] Q18 Terrey et al.>'2] CFT 2] X A]3 dlo]g]
o= 7|& AARYEN AV A dF o=
UTH A2 oF 145U =l on, A2
Table 13} 2t} Fig. 5= H|n A3} JjZs A o
of W2 145¢ 7|& CFT A8 Z ALE=9F 08 A
2 Yedth AR A2 Al Oﬂz HlolE =
0.9 J= 2 AAZAN} ZHHA UEst 2, fib model
code 20108 ellz} ACT 2091H2000] 2] A4 o=
Hlolel= 22t 1.81} 2.4% AA| CFT =2 I A= H]

— 1

o oF 2336171 SejEoleRS Beld 4 ik At

A orlo =

ch

ok
o4



Table 1. Experimental conditions

‘ i . Compressive
Loa(d(;:)%)age Dt?;nnc:;er Th(lglknfll;?ss DIt strength
(MPa)
18 196 1.5 130 45.2

3.0

—e— Terrey et al.1’]

— Modified model
"""" CEB-FIP -
=== ACI --"

2.0

Creep coefficient

Time (day)
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