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A Study on the Safety Assessment of the Continuous
Prestressed Concrete Beam Bridge
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ABSTRACT

In this thesis, the safety assessment method of the continuous prestressed
beam bridge using the service load were studied. From the field test results
of the continuous prestressed beam bridge, CAF(composite action factor) and
Pn(capacity load of bridge) were assessed, and these factors were applied to
safety assessment of the continuous prestressed beam bridge.
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Table 1. Graded list of capacity load of bridge.

RF Ps Counterplan
Good RF21.0 Pn224 Periodical observation
Common 0.75<RF<1.0 18<P.<24 Repair
Poor 057<RF<0.75 135<P,<18 Repair, reinforcement
Very poor RF <0.57 Pn<135 Reconstruction
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Table 2. Load case of service load.

Load Case Location of left wheel | Location of right wheel
1 center of beam 2 1.9 m from beam 2
2 05 m from beam 2 center of beam 3
3 center of beam 6 19 m from beam 6
4 0.5 m from beam 6 center of beam 7
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Table 3. Results of static test.

Load | Gage Bending Bending Gage Displacemen
case No, strain stress (kg/cm®) No. (mm)

1 | Strain-1[400 x 107 112 Displacement-1 1.76

2 | Strain-21420 x 10° 11.8 Displacement-2 1.66

3 | Strain-3]360 x 10° 10.1 Displacement-3 156

4 | Strain-4 380 x 10° 10.7 Displacement-4 1.61
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Table 4. Displacement result of dynamic test (Displacement—-4).

Velocity (km/hr) Displacement (mm) TLF
5 1.61 0.000
10 181 0.124
20 1.76 0.093
30 1.61 0.000
40 1.50 0.000
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Table 5. Structural analysis results of P, C beam bridge.

Displacement Bending Moment | Bending stress
Load case (mm) (T - m) (kg/cm?)
C S C S C S
Dead load ~-8.96 -20.67 186.20 | 323.80 49.3 85.8
Prestressed force 11.23 26.23 -236.70 | 32550 | -1152 | -1459
Design Load -5.07 ~-10.02 | 123.70 | 178.60 32.8 47.3
Live Truck load (LC 1) -1.50 ~-3.08 48.11 68.28 12.7 18.1
Truck load (L.C 2) -1.40 -2.86 45.96 61.96 12.2 16.4
Load Truck load (L.C 3) “140 | 286 | 459 | 6196 | 122 | 164
Truck load (L.C 4) -1.50 -3.08 4811 68.28 12.7 18.1

[Note : C is structural analysis results of continuous P. C beam bridge,
S is structural analysis results of simple P. C beam bridge.]
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Table 6. Response result of P. C beam bridge.

Calculated value | Response ratio C.A. F
Gage No. Measured value C S C S C 3
Strain-1 11.2 12.7 18.1 0.882 0.619 0.118 0.381
Strain~2 11.8 12.2 164 0.967 0.720 0.033 0.280
Strain-3 10.1 12.2 164 0.828 0.616 0.172 0.384
Strain-4 10.7 12.7 181 0.843 0.591 0.157 0.409
Displacement-1 1.76 1.50 3.08 1.173 0571 | -0.173 | 0429
Displacement-2 1.66 1.40 2.86 1.186 0580 | -1.186 | 0420
Displacement-3 1.56 1.40 2.86 1.114 0545 | -1.114 | 0455
Displacement-4 1.61 1.50 3.08 1.073 0523 | -0.073 | 0477

[Note : C is response results of continuous P. C beamn bridge, S is response
results of simple P. C beam bridge.]
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Table 7. Safety assessment of the P. C beam bridge.

Behavior Continuous P. C beam Simple P. C beam
Method W.S.D | U.S. D W.S. D | U.S. D
Target gage Displacement-2 Strain-2
om (8m 1.660 11.8
gc (dc) 1.400 16.4
iM 0.124 0.124
K 1.333 0.809
Wp 3.300 3.300
Wi 3.989 3.989
Dr 0.684 0.684
Oa 79 - 79 -
dd * Op -65.9 - -60.1 -
a) 39.8 - 57.4 -
Ra - 1401.4 - 14014
Da - 186.2 - 3238
La - 150.2 - 216.8
RF 1.344 1.330 1.411 1.044
Pn DB-32.3 DB-31.9 DB-33.9 DB-25.1
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