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The anti-conrosion study on the comrosion-sensitive areas of unpainted weathering
steel bridges with closed box girder( 1)
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In corrosion-sensitive areas of exsisting unpainted weathering steel bridges with closed box girder structures.
there are some serious local corrosion problems because of rain water or dew water which can not be solved by
exsisting maintenance methods. These problems must be controled technically because of bad. influence on the
safety of bridge. This study is the first stage of developing the economic corrosion control manual for these local
corrosion problems. Through the injection of tar sealant into the crevice of mock-up equipment, it was prooved
that the corrosive sealant can be useful to corrosion control at crevice of corrosion sensitive area.

Keywords : unpainted weathering steel, splice connection part, corrosion, corrosion sensitive area, multi-

unction sealant
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Fig. 1. The effect of rainwater flowing to upper flange through broken floor of “Y” bridge (10years used).
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Fig. 2. An example of rain inflow through splice connection between box-girders of “SY” bridge (Weathering steel bridge which
in used 5 years).
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Fig. 3. Corrosion status at corrosion sensitive areas of “SY”
bridge used by unpainted weathering steels (Syears used).

Fig. 4. An example of small anode-large cathode galvanic cell
corrosion at box girder bolt connection of “D” bridge exchanged
after 13years used.
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Fig. 5. The construction of concrete slab and upper flange of
the existing closed box girder type steel bridges.
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Table 1. The results of thickness measurement at the box girder
upper flange of “SY” and “P” bridge which is constructed with
weathering steel

Bridge | Position O:llfcl:rlial Nif::rsr?)re sz(rir.m:;lte periﬁage

(mm) (%)

2Gl1 18 16.77 1.23 6.8

P 18 16.77 1.23 6.8

4Gl 12 10.96 1.04 8.7

5G2 12 11.08 0.92 7.7

Sy 6G3 18 16.81 1.19 6.7

7G3 12 10.89 1.11 9.3

8G3 12 10.88 1.12 9.3

39G3 16 14.42 1.58 9.9

41G3 10 9.25 0.75 7.5

42G1 10 9.37 0.63 6.3

1-G3 18 16.80 1.20 6.6

2-G3 12 11.32 0.68 5.6

P 6-G1 16 14.81 1.19 7.4

7-Gl1 20 18.50 1.50 7.5

8-Gl 24 23.15 0.85 3.5
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Fig. 6. Galvanic corrosion because of dew water at bolt connection
inside of painted box girder.
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Fig. 7. Galvanic corrosion because of dew water at welded area
of box girder.
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Fig. 8. The potential and potential variation with time at inner and outer surfaces of box girder which constructed with weathering

steel(“SY” bridge).
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SY bridge 3
e o4 (s E=c2ramy | R = Box ():E=-25amv |
% (2) : E = -250mV §_ (2): E = -261mV
(3) : E = -130mV & @) :E=-131mV
(4): E = -217mV (4) : E =-221mV
i (5) : E = -255mV i (5) : E = -241mV :
2002. 3 2002. 12
L - BOX (1) : E=-26TmV \__ = BOX (1) : E = -255mV |
§ (2) : E = -266mV § (2) : E = -269mV
(3): E = -128mV {3): E =-133mV
(4) : E = -244mV {4) : E = -236mV
. (5) : E = -24BmV | (5) : E = -239mV :
2003. 3 2003. 12
N sox MiE=2rzmv_| N _ sox M:E=-30tmv |
% (2) : E = -253mV % (2) : E = -228mV
(3): E=-158mV (3) : E = -137TmV |
@ :E=-210mv @) : E = -232mV
0 (5) : E = -266mV ' (5) : E = -259mV .
2004. 3 2004. 11

Fig. 9. The potential variation with time at bolt connection of box girder inner surface (“SY” bridge).
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Fig. 11. Mock up of Y bridge.
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Table 2. The specification of sealant injection experiments

Power 330V Volume 70 ¢
Drive 2.2 KW Tatal Length [1,000 mm
RPM 35 ~ 160 RPM ‘| Total Width | 750 mm
Trans Pressure 13 ~ 20 bar * | Total Height [ 1,550 mm
Trance Distance 15 ~20 m * |Total Weight| 156 kg
Discharge volume|3 ~ 20 ¢ /min =
155
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Table 3. The injection length and injection area with sealant
injection time

Injection
Time L?nmg)th (Ar?;l Remark
(min)
0 0 0.00 Redail spread
0.40 0.50 Redail spread
2 0.70 1.54 Redail spread
1.05 3.46 Redail spread
10 1.30 5.31 Redail spread
20 1.60 6.40 Line spread
30 1.80 7.20 Line spread
40 1.90 7.60 Line spread
50 1.95 7.80 Line spread
60 2.00 8.00 Line spread
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Fig. 14. The relation between injection time and injection range.
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