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Experimental Study on Flexural Behavior of PSC I Girder and
the Effect of External Prestressing
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ABSTRACT  For the evaluation of the load carrying capacity of the deteriorated PSC I girder bridge in service load state and the
verification of the grade to the reinforcement effect of actual bridge strengthened by external prestressing tendons, the field test using
vehicles is applied widely. Because this teat was executed in elastic range, the investigation of the characteristics of behavior caused
by live load is only available. And it is impossible to estimate load carrying capacity in limit state and nonlinear behavior after that
a crack is appeared. In this study, the 27-year-old prestressed concrete girder bridge is used and various load tests are performed, so
we evaluate the behavior characteristics of the bridge in service load state and ultimate load state, and estimate the load carrying capac-
ity of bridge. In addition, the artificial damages are induced from cutting internal tendons, and external tendons is added to strengthen
it as much as vanished internal tendons. Next we compare the damage state with the strengthening state. In case of the application
of external prestressing method to PSC [ girder bridge, the present experiment result may decide more exactly the load carrying capac-
ity of actual bridge, the amount for reinforcement, and the standard of quality control etc. at reinforcement work.

Keyword : PSC 1 girder, load carrying capacity, external prestressing method, nonlinear behavior, reinforcement effect
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Fig. 1 Prefabricated loading system

Table 1 Tendon profile from center to edge
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Fig. 2 Sectional configuration and disposition of reinforcing
bar

No. 0m 1m 2m 3m 4m S5m 6m 7m 8§m 9m 10m | 1m | 12m |12.5m
1 0.099 | 0.099 { 0.104 | 0.174 | 0.304 | 0.514 | 0.924 - - - - - - -
2 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.094 | 0.214 | 0.374 | 0.664 - - - - -
3 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.154 | 0.274 | 0.474 | 0914 - -
4 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.099 | 0.134 | 0.234 | 0414 | 0.634 | 0.777
5 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.054 | 0.094 | 0.174 | 0.314 | 0.394
6 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.054 | 0.074

Fig. 3 Decomposition of internal tendon

756 | FFE3LE

st

| =2Z H198 X6z (2007)




Table 2 Material property

Composition material Strength (MPa) Remark
Deck Concrete 32 Design compressional strength
Concrete 35 Design compressional strength
Girder Internal tendon Jacking force: 760 KN/EA SWPC 1-8 mm (12¢:8)
External tendon Jacking force: 490 KN/EA SWPC 7B-12.7 mm (7912.7)
Bar 420 See Fig. 2
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Fig. 4 Loading position and gauge point

Table 3 Load case and Loading process

-

Load case and contents

P (kN) | Loading process Remark

Elastic behavior

120 5 times again | 48% of computational crack load

Crack load and Inducing crack

300 1 time 120% of computational crack load

Before

Comparison of behavior before and after crack appearance| 300

5 times again -

strengthening
nonlinear behavior

400 50 times again -

Cutting internal tendon

300 5 times again Cutting 2 internal tendon

After Strengthening effect

300 5 times again Strengthening external tendon

strengthening Breaking strength

500 1 time -
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Fig. 5 Load-displacement curve of L/2
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Fig. 6 Load-displacement curve of L/4
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Table 4 Tensile force and displacement
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Fig. 15 Load-displacement curve before and after strengthening
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Load (kN) Ratio (%) Disp. (mm) Variation (%) (%)
Before cutting internal Tendon 3,777 100 54 - -
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Before cutting internal Tendon 3,678 974 63 +16.7 +28.4
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Fig. 16 Strain phase of bottom of girder
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