I TERFAHER S 5547 5 2017

BHRORLGIBRIBTICETABROLILFEIZDONT
why o —oL"
Deterioration Characteristics of Bridges in Various Districts of Fukui Prefecture
Kazuhiro TANIWAKI ™
*I Department of Architecture and Civil Engineering

The deterioration characteristics of bridges have been clarified with progress of inspection of bridges in Fukui
prefecture. In this study, the deterioration transfer curve of each member element of bridges in Sabae, Ono, Katsuyama,
Fukui and Obama cities is introduced to compare the deterioration characteristics. The differences of characteristics are
discussed for each bridge type. It is emphasized that the deterioration transfer curves of bridges should be introduced in
each district considering the environmental difference. Furthermore, the causes of deteriorations for each member element

are detected by classifying 4156 numbers of damages in bridges
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Table 1 Four stages in condition rating

Condition rating

Maintenance immediacy of action

1(1.0)

Good condition No

structural defects

1(2.0)

Preventive maintenance

Minor structural defects without failure of function of structure, but special
attention from viewpoint of preventive maintenance

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

IM(3.0) |Eart i .

(3.0) | Early repair function of structure

IV(4.0) |Urgent repair Serious structural damage with need of urgent repair in order to restore function
of structure

Table 2 Bridge type in Sabae city

Bridge type Number of brdiges
RC slab bridge 23
PC slab bridge 1
RC girder bridge 4
PC girder bridge 27
Steel plate girder bridge 18
Steel floor plate girder bridge 3
Total number 76

Table 3 Bridge type in Fukui city

Bridge type Lv.1 class bridge | Lv.2 class bridge | Number of brdiges
RC slab bridge 9 23 32
PC slab bridge 0 2 2
RC girder bridge 0 3 3
PC girder bridge 55 126 181
Steel plate girder bridge 10 35 45
Steel floor plate girder bridge 0 21 21
Total number 74 210 284

Table 4 Bridge type in frost damage area (Ono and Katsuyama cities)

Bridge type Lv.1 class bridge | Lv.2 class bridge
RC slab bridge 0 0
PC slab bridge 0 0
RC girder bridge 2 13
PC girder bridge 17 68
Steel plate girder bridge 2 37
Steel floor plate girder bridge 1 23
Total number 22 141
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Table 5 Bridge type in Obama city

Bridge type Lv.1 class bridge | Lv.2 class bridge
RC slab bridge 23 196
PC slab bridge 6 22
RC girder bridge 2 22
PC girder bridge 10 34
Steel plate girder bridge 4 33
Total number 45 307
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Fig.1 Comparison of deterioration transfer curves for RC slabs in four districts
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Fig.2 Comparison of deterioration transfer curves for PC girders in four districts

2.3 SAMTDOLILBRIRD LR

HitT D 4 SOHX DL RO Lk A Fig.3 (R 7. fifLiids L O TIEH LA E N (B2 L), FEE,
D3 FEEUTRY 22 < A L TWD A, HERE NMIMEEOHEBIZIZE A ESMAR LT, HEEN LONEN
D2 IR THR Y, HIEPENEIRIZ LY Z < OBEISMA L TnD. @il L OMEFRE T T,
B OE R DR 3 WAL, /NETE, fHTH E XS BEBIRTH D0, L0 OBENHL
RLORNTHD. ZOZE XY, NMNERPRKBESLH2HLENZD.

0 0
’ No degradation
X i T — 1 S
: N DN TS 7 N
E 2 . oo v\ jere \. : 2 oo \e N\ 3
2 XL N \ g ) B\L
= oNder Border
£ N =
5 \Bprde Border \ = \ T,
U3 E N 1\ N \ 8 3 o o o ==\‘-. o\ o \
\ \ tandard y S dard
Rapid ‘ } Rapid \ }
4 \ \ ” \ \
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 30 60 70 80 90 100
Age Age
Sabae Fukui



IR DR ZEIH TICB T 2 BROFNFEIIONT

0 0
No degradation
: =~ g T
o N b = ~ Swa
= N\ N = i oo
= P 2 NG Slow 5, 2 _\ . i
=2 N\l k= \ \ ~,
£ N W 3 \ [oN{r S | Border
-] BONger Borde S \ N \\
§ &} % LS N\ “
O3 . oo Im! Rabid| N, || Stendadrds,
\ andarfi \ N
< \ \ \
. Rapid \ b n AN “\
0 10 20 20 40 50 60 70 20 %0 100 0 10 20 30 40 30 60 70 80 90 100
Age Age
Obama

Frost damage area (Ono and Katsuyama )
Fig.3 Comparison of deterioration transfer curves for steel girders in four districts
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Fig.4 Comparison of deterioration transfer curves for abutments in four districts
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Table 6 Causes of deterioration and distribution in condition rating for each member element

Member Cause of deterioration Rating I | Rating II | Rating Il | Total number
Exposure of reinforcing bar 11 139 36 186
Leaking water, Free lime 4 86 2 92
Falling-out 0 2 0 2
Cracking 6 136 6 148
RC shab _ 'F]ak.jng : : 3 58 11 72
Deterioration in reinforcing material 0 6 0 6
Discoloring deterioration 0 9 0 9
Leaking warter, Bearing water 0 38 0 38
Large deflection 0 2 0 2
Deformation, Sectional deficit 0 7 2 9
PC slab : Cracking : 0 1 0 1
Leaking water, Free lime 0 1 0 1
Exposure of reinforcing bar 1 32 5 38
Leaking water, Free lime 8 74 1 83
Cracking 7 22 0 29
Flaking 1 9 1 11
PC girder slab | Deterioration in reinforcing material 0 0 2 2
Damage at anchorage 0 1 0 1
Discoloring deterioration 0 1 0 1
Leaking warter, Bearing water 0 1 0 1
Deformation, Sectional deficit 1 1 0 2
Steel floor _ Crro§i0n : : 0 5 0 5
Deterioration in reinforcing material 0 3 0 3
Cracking 1 107 1 109
Exposure of reinforcing bar 0 129 29 158
Leaking water, Free lime 0 11 0 11
RC girder Flaking 0 63 8 71
Deterioration in reinforcing material 0 1 0 1
Leaking warter, Bearing water 0 2 0 2
Deformation, Sectional deficit 0 11 0 11
Cracking 16 166 8 190
Exposure of reinforcing bar 32 256 12 300
Leaking water, Free lime 34 138 3 175
Flaking 1 44 16 61
PC girder Deterioration in reinforcing material 0 0 22 22
Damage at anchorage 0 8 0 8
Discoloring deterioration 0 1 0 1
Leaking warter, Bearing water 0 5 0 5
Deformation, Sectional deficit 9 38 2 49
Crrosion 2 377 22 401
Cracking 0 2 6 8
Loosening, Falling 0 16 0 16
Steel girder _ .Fracture. . 0 0 1 1
Deterioration in corrosion preventive 15 118 0 133
Abnormal expansion gap 12 13 0 25
Leaking warter, Bearing water 0 3 0 3
Deformation, Sectional deficit 0 20 1 21
Crrosion 0 3 0 3
Cracking 58 561 22 641
Exposure of reinforcing bar 15 222 11 248
Leaking water, Free lime 13 211 3 227
Flaking 0 66 12 78
Abutment Deterio.ration i.n reinforf:ing .material 0 25 4 29
Discoloring deterioration 2 5 1 8
Leaking warter, Bearing water 3 254 0 257
Deformation, Sectional deficit 16 94 9 119
Accumulation of soil and sand 0 4 0 4
Sinkage, Movement, Slant 0 1 0 1
Scouring 0 15 2 17
Total number 271 3624 261 4156
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