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A Study on the Mechanical Behavior of Preflex Beam
under Different Preflexion Loading Conditions
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Abstract

Since the preflex beam is fabricated by welding, the pre-compressive stresses that should occur over the concrete
pier are diminished by the welding residual stresses. For this reason distribution of welding residual stresses must be
analyzed accurately and welding residual stresses should be relieved during the fabrication.

In this study strain history, displacement of beam and re-distributed welding residual stresses by different loading
conditions are measured and compared to choose more appropriate preflex condition.
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Table 1 The contents of experiment and measurement

Specimen| Experiment Measurement
Loading and . .
od pg - deflection after loading
releasing the .
reflexion load - permanent deflection
1 P - strain history

(80% of base
metal yield
strength) once.

- redistributed  welding
residual stresses

Table 2 Chemical composition of flux and wire
(1) flux

Chemical composition of flux (wt%)

Si02+TiO2 | CaO+MgO | Al203+MnO | CaFz| FeO | ZrO2
50 10 20 5 5 -

(2) wire

Chemical composition of wire (wt%)

- deflection after loading
after 1st loading

- permanent deflection
after 1st releasing

- deflection after loading
after 2nd loading

* permanent deflection

Loading and

releasing the
preflexion load
2 (80% of base
metal yield

strength) after 2nd releasing
twice. + strain history
- redistributed welding
residual stresses
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C Si Mn P S Cu
0.11 Tr. 1.98 0.017 | 0.012 0.045

Table 3 Mechanical properties of filler metal

Tensile test
YP(kgf/mm®) | TS(kef/mm®) EL(%) RA(%)
48.2 53.7 33.2 72.2
min. 40.8 49.3~66.8 min. 22.0 —
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Fig. 1 Schematic view of loading point and location
of strain gage

Table 4 gaging point

Attatched point of gage
(from the end of bead) {mm]

Upper and | 5 -, 04 35 45 60, 80, 100, 130, 160
lower flange
5, 10, 20, 30, 45, 60, 80, 100, 130, 160,
Web

180, 210, 240, 260, 275, 310, 320, 330, 335
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Fig. 2 Load-deflection curve of specimen 1
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Fig. 3 Load-strain curve of specimen 1
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Fig.r 7 Welding residual stresses of lower and
upper flange (longitudinal component of
specimen 1)
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Fig. 10 Welding residual stresses of lower and
upper flange (longitudinal component of
specimen 2)
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