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Reinforcement Effects using V Type External Strands on PSC | Girder Bridges

Seung-Chul Back', Jae-Ho SongZ*, Haeng-Bae Kim®, Suk-Su Kim”’

Abstract: This study intended to analyze reinforcement effects of PSC I girder bridges to which prestresses are introduced using V type of external
strands. So that series of bridge loading tests are carried out on existing PSCI girder bridge for the cases of before-reinforcement and reinforcement.
The measured results from tests being analyzed and compared with the ones from MIDAS structural analyzing program, the reinforcing effects of the
reinforcement system adopted in this study were investigated. It is found out that when the V type systems are applied to the bridge girders, the slope
of load distribution factor curves become lower improving soundness of bridge upper structure. And also it is confirmed that the reinforcement system
in this study can be taken as helpful for improvement of both flexural and shear ability of PSCI girder bridges, as well as dynamic behavior. Furthermore
it is found when the elastic pads are applied to the system, dynamic reinforcing effects are maximized.
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Fig 4. Location of measuring gauge

Table 1 Dimension and weight of vehicle

Data
Experiment | front wheel rear wheel  1-2 axles 2-3 axles
vehicle (m) (m) (m) (m)
2.050 1.850 3.200 1.300
. first axle  second axle  third axle
gross weight . . .
150 kKN (N) weight weight weight
dump truck (kN) (kN) (kN)
244.0 79.5 82.0 82.5
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Table 2 Method of loading

Load Case Purpose of Load Loading Position

Generation of maximum
1 bending moment at the Center
exterior girder

Generation of maximum
2 bending moment at the Center

Static R
interior girder

Load

Generation of maximum
3 shear force at the exterior End
girder

Generation of maximum
4 shear force at the interior End
girder

Dynamic |Go through the interior girder with increasing the speed
Load from 10 to 60 km/h(increase every 10 km/h)
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(c) Unreinforced(Effectiveness Ratio 75.7%)

(d) Reinforced(Effectiveness Ratio 100%)

(e) Reinforced(Effectiveness Ratio 75.7%)

Fig. 5 Structual analysis results



Table 3 Maximum of girder deflection (Unit : mm)

Type of Girder Exterior Girder Interior Girder

Effectiveness ratio(%)  75.7% 100% 75.7% 100%

Deflection before

. 6.94 5.39 6.85 5.31
reinforcement(mm)

Deflection after

. 5.68 3.97 5.72 4.00
reinforcement(mm)
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Table 4 Comparison of max deflection (Unit : mm)

Load Case 1(G1) Load Case 2(G3)

Classification  Analytical Measured Analytical Measured
deflection deflection deflection deflection
_ Before 1.68 1.81 1.55 1.51
reinforcement
 After 0.95 1.43 0.87 1.15
reinforcement
Deflection
reduction ratio(%) 43.0 20.9 43.0 23.8
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Table 5 Principal strain and maximum shear strain of G, <10~°

Status of reinforcement | ¢, €, Yy € € Vmax
Before reinforcement 33 -16 -59 33 -16 49
After reinforcement 29 -14  -51 29 -14 43

Table 6 Principal strain and maximum shear strain of G; %10 °

Status of reinforcement | ¢, €, Yoy € € Tmax
Before reinforcement 16 27 -23 16 27 43
After reinforcement 11 23 -16 11 -23 34
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