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The Evaluation of Structural Behavior of Hollowed PPC Girder Using
Lightweight Aggregate Concrete
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Abstract

Recently prestressed concrete bridges are generally used instead of reinforced concrete. PSC is more durable than RC
because it can reduce crack problems, reinforcement corrosion, leakage and carbonation etc. And also PSC is more
effective because there is no crack in tension area, and the entire concrete section is considered in section analysis. And
it can reduce section size because vertical component by prestressing force can reduce the shear force. However, using
high strength concrete can increase the self weight of bridge because of it's higher density. So the hollowed PPC girder

with light weight aggregate can be a alternative.

In this study the hollowed PPC girder with light weight aggregate is designed and the performance of hollowed PPC
girder is evaluated by experimental tests as well as numerical analysis. As a result, The hollowed PPC girder of light
aggregate behaved fully elastically under service load of 110kN, and the plastic behavior was showed after elastic
behavior through experimental test, and it can be also estimated by numerical analysis.

Keywords : Prestressed concrete, Light weight aggregate, Hollowed prefabricated prestressed concrete girder
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Table 1 Properties of Materials

Materials used

Properties

Fine aggregate

density (g/cm”) = 2.56, fineness modulus = 2.68,
absorption ratio of aggregate = 1.47%

Coarse

aggregate

SLG

density (g/cm®) = 1.59, single size (19mm),
absorption ratio of aggregate = 4.20%

Chemical agent

Polycarboxylate high range water reducer

Table 2 Properties of Lightweight Concrete

fck Elastic modulus Unit volume weight Poisson’s ratio
(MPa) (MPa) (kg/m?)
50 2.73x10" 1,900 0.17
Table 3 Mix Proportions of Light Weight Concrete
| . we | s Unit volume weight
Cl ump r a (kg/mB)
0P | o | @ | @ | @ AE | AD
C|IW|G]|S
50 500 3 24 45 |646(155(575|716(0.005| 1.05
Table 4 Properties of PS Strand and Steel
Ind PS Strand Steel
ndex $15.2SWPC 7BN D10
Elastic modulus 5 -
(MPa) 2.0 X 10 2.0 X 10
Unit weight (kg/m) 1.1 0.56
Strength Fracture 1,900 400
(MPa) Yield 1,600 160
Poisson’s ratio 0.30 -
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Table 5 Loading Steps of PPC Single Girder

Load (kN) |Loading method Content
Prst Load Control |Analysis in elastic region.
Pond Load Control |Analysis in elastic region.
Parg Load Control [Analysis in elastic region.

Load — Leading to failure of specimens Psq

Pun . load after load control to displacement
Displ. Control
control

I
[ ]

|
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Fig. 8 Test Setup
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Table 6 Results of Load—deflection

deflection (mm)
Index - -
Static test Analysis
Pist = 116 kN 15.18 16.60
Pana = 196 kN 33.47 33.12
Psra = 345 kN 77.17 85.21
Py = 430 kN 159.50 131.28
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