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Deterioration Characteristics of Bridges Fukui and Fukui Prefecture
Kazuhiro TANIWAKI *' and Hideaki OONISHI
Department of Architecture and Civil Engineering

The bridge maintenance strategy has been established for all bridges with long spans of more than 15m in Fukui
prefecture. However, the deterioration characteristics of bridges are simply expressed in linear equations with small
number of inspection data of bridges in the strategy. In this study, the deterioration transfer curves of each member
elements of bridges in Fukui city and Fukui prefecture are introduced by using the inspection data. The deterioration
transfer curve are classified with rapid, standard and slow velocity deteriorations. The deterioration characteristics of
bridges are respectively discussed for bridges in Fukui city and Fukui prefecture. Furthermore, the deterioration

characteristics of bridges of salt damage, frost damage environments and ASR suspected are also discussed.
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Table 1 Bridge type in Fukui city

Bridge type Lv.1 bridge | Lv.2 bridge | Unknown bridge | Total
RC slab bridge 9 23 964 996
RC girder bridge 0 3 46 49
PC bridge 55 128 58 241
Steel plate girder bridge 10 35 28 73
Steel floor plate girder bridge 0 21 1 22
Total 74 210 1097 1381

Table 2 4 stages in condition rating

Condition rating Maintenance immediacy of action

I (1.0) |Good condition No structural defects

Minor structural defects without failure of function of structure, but special

Il (2.0) [Preventive maintenance . . . . .
attention from viewpoint of preventive maintenance

Structural defects with need of early repair in order to prevent failure of

1M (3.0) |Earl i .
(3.0) |Farly repair function of structure

Serious structural damage with need of urgent repair in order to restore function

V(4.0) |U t i
(4.0) |Urgent repair of structure
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Fig.5 Modified deterioration transfer curves for abutment
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Fig.6 Modified deterioration transfer curves for steel floor Fig.7 Modified deterioration transfer curves for RC girder
Table 3 Coefficients of deterioration transfer curves for each member element
and number of years to reach the 4 stage condition rating
N f t h th
Kind Deterioration speed | Equation Coefficient a umber o yearls‘ 0 reas: ¢
4 stage condition rating
Slow y —at’+1 0 (In the case that the condition rating is 1.0 for more than 30 years) -
RC slab Standard y =at*+1 3.977E-06 92
Rapid y =at’+1 1.427E-05 60
Slow y =at’+1 0 (In the case that the condition rating is 1.0 for more than 30 years) -
PC girder slab Standard y =at'+1 4.690E-06 87
Rapid y =at'+1 1.845E-05 55
Steel floor plate girder bridge Standard y —at’+1 1.959E-05 54
RC girder Standard y —at’+1 1.515E-06 126
Slow y —at’+1 0 (In the case that the condition rating is 1.0 for more than 30 years) -
PC girder Standard y =at’+1 8.602E-06 71
Rapid y =at’+1 3.040E-05 47
Slow y =at’+1 0 (In the case that the condition rating is 1.0 for more than 30 years) -
Steel plate girder bridge Standard y =at’+1 1.505E-05 59
Rapid y =at'+1 4.818E-06 40
Slow y —at’+1 0 (In the case that the condition rating is 1.0 for more than 30 years) -
Abutment Standard y =at’+1 6.408E-06 78
Rapid y =at’+1 2.134E-05 52

Table 4 Bridge type in Fukui prefecture

Bridge type Lv1 and Lv2 bridges Unknown bridge Total
RC slab bridge 464 280 744
PC slab bridge 71 0 71
RC girder bridge 138 18 156
PC girder bridge 711 41 752
Steel plate girder bridge 420 7 427
Steel floor plate girder bridge 26 2 28
Total 1830 348 2178
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BWTIE, ENEI 604, 87 FI LN 128 4F CREARFEN 4 ITEET AR & 72> T D, Figl IR L@
MORER L T 5 &, HLOHN RO TH—FETH D, FEEO R TIIEHRDIZ 2 2 5 FEVS
fbZRLTW5.
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5. Zivh, SRR & FERICHRIEOFR B AILD ATREMER BT HiLD.

Table 5 Coefficients of deterioration transfer curves for each member element

and number of years to reach the 4 stage condition rating

Kind Deterioration speed | Equation Coefficient a Number ofyear_s _to rea(f‘h the
4 stage condition rating

Slow y =at>+1 1.452E-06 128
RC slab Standard y =at>+1 4.612E-06 87
Rapid y =at>+1 1.420E-05 60
PC slab Standard y =at’+1 1.378E-04 28
Slow y =at>+1 1.531E-06 126
PC girder slab Standard y =at>+1 7.253E-06 75
Rapid y =at>+1 2.292E-05 51
Steel floor plate girder bridge Standard y —at’+1 1.568E-06 125
Slow y =at>+1 2.204E-06 111
RC girder Standard y =at>+1 5.681E-06 81
Rapid y =at’+1 1.318E-05 62
Slow y =at>+1 1.992E-07 247
PC girder Standard y =at’+1 6.589E-06 77
Rapid y =at’+1 1.923E-05 54
Slow y =at>+1 1.191E-06 137
Steel plate girder bridge Standard y =at’+1 3.914E-06 92
Rapid y =at>+1 1.546E-05 58
Slow y =at>+1 1.149E-06 138
Abutment Standard y =at>+1 4.230E-06 90
Rapid y =at’+1 1.459E-05 60
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Table 6 Bridge type of salt and frost damage environments and ASR suspected in Fukui prefecture

Bridge type Salt damage |Frost damage ASR Total
RC slab bridge 4 2 2 8
PC slab bridge 4 0 0 4
RC girder bridge 39 1 7 47
PC girder bridge 69 5 31 105
Steel plate girder bridge 14 11 47 72
Steel floor plate girder bridge 0 0 9 9
Total 130 19 96 245

Table 7 Coefficients of deterioration transfer curves for each member element

and number of years to reach the 4 stage condition rating

Number of years to reach the

Kind Deterioration speed | Equation Coefficient a . .
4 stage condition rating

Slow y =at’+] 1.392E-06 130

RC slab Standard y =at’+1 4.842E-06 86

Rapid y =at’+1 1.377E-05 61

PC slab Standard y =at’+1 8.410E-04 16

Slow y a1 0 (In the case that the condition rating is )

1.0 for more than 30 years)
PC girder slab

Standard y =at’+1 8.111E-06 72

Rapid y =at’+] 3.437E-05 45
Slow y =at’+1 2.069E-06 114

Salt damage .

RC girder Standard y =at’+1 5.793E-06 81

Rapid y =at’+] 1.351E-05 61
Slow y =at’+1 1.968E-06 116

PC girder slab Standard y =at’+1 8.065E-06 72
Rapid y =at’+] 3.476E-05 45

Steel plate girder bridge Standard y =at’+1 1.693E-05 57
Slow y =at’+1 2.152E-06 112

Abutment Standard y =at’+1 6.878E-06 76

Rapid y =at’+1 2.474E-05 50

RC slab Standard y =at’+1 1.165E-05 64

PC girder slab Standard y =at’+1 1.338E-05 61

RC girder Standard y =at’+1 1.174E-05 64

Frost damage

PC girder Standard y =at’+] 1.064E-05 66

Steel plate girder bridge Standard y =at’+1 1.140E-05 65
Abutment Standard y =at’+1 1.116E-05 65
Slow y =at’+1 2.718E-06 104

RC slab Standard y =at’+1 1.045E-05 66

Rapid y =at’+1 3.283E-05 46

Slow y =at’+1 4.808E-06 86

PC girder slab Standard y =at’+1 1.804E-05 55
Rapid y =at’+1 6.003E-05 37

Steel floor plate girder bridge Standard y =at’+1 3.052E-05 47
RC girder Standard y =at’+1 2.069E-06 72
ASR Slow y =at’+] 2.927E-06 101
PC girder Standard y =at’+1 1.549E-05 58

Rapid y =at’+1 4.336E-05 42
Slow y =at’+] 1.449E-06 128

Steel plate girder bridge Standard y =at’+1 1.971E-05 54
Rapid y =at’+1 5.451E-05 39

Slow y =at’+1 6.955E-06 76

Abutment Standard y =at’+1 1.606E-05 58

Rapid y =at’+1 4.331E-05 42
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