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Maintenance of Exhaust Fans in Maiko Tunnel 

Kudarisen ventilating station Horizontal type exhaust fan 

Noborisen ventilating station Vertical type exhaust fan 
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Improvulement and effect of dehumidifwikation system for spray chamber of the Seto-Ohashi Bridges 

Dehumidification machine for BB4A 

Dehumidification machine for SB4A 
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Current condition and Evaluation of Concrete Structures 

Sampling of chloride ion concentration measurement 

Measurement of carbonation depth 
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Strain measurement and fatigue evaluation of vertical stiffener at steel deck in Iwakurojima Bridge 
 
 

Sunao Kawabata 

 

 

 
 
    Some cracks have occurred on vertical stiffener at intersection of stringer and crossgirder in steel deck of Hitsuishi-jima Bridge and 
Iwakuro-jima bridge. These cracks had some similarities in their situation, and were suspected to be  the fatigue cracks. So,we measured 
strain of crack spot in operating condition, and examined the stress range and its frequency distribution at there. From this examination, it 
became clear that not only the heavy vehicles which pass through the road but the trains which run the lower deck railway as well cause 
high stresses at there. And the occurrence of the large stress range was comparatively high. So,this part is in hard fatigue environment,and 
it is thought that these cracks were caused by fatigue. 
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Fig. 1  Structure of Iwakurojima Bridge 
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  Fig. 2  Vertical stiffener at intersection of stringer and cross girder                                        Photo. 1  Crack in vertical stiffener (example) 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

                        Fig. 3  Cross section of main girder truss and strain measuring spot                                         Fig. 4  Strain measuring points of the vertical stiffener 
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Fig. 5  Hourly traffic at the down lane of Iwakurojima Bridge during measuring 

Table 1  Traffic at the down lane of Iwakurojima Bridge (Cars / Day) 
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Table 2  Number of the trains passing Iwakurojima bridge per day 
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Fig. 6  Characteristic of the band pass filter 

 
 
 
 
 
 
 

Fig. 7  Filter processing effect of strain data 
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Fig. 8  Vertical stress variation on the vertical stiffener (For 15 minutes after 16:50 on December 15, 2010) 
 
 
 
 
 
 

 
 
 
 
 

Fig. 9  Transverse direction stress variation at the cross girder (For 15 minutes after 16:50 on December 15, 2010) 
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Table 3  Top five compression stress of the G3 stringer gauge 3 of each day, and stress of the other points of the time 

 

Table 4  Table 1  Top five tension stress of the G3 stringer gauge 3 of each day, and stress of the other points of the time 
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Fig. 10  Image of deformation of cross girder by a heavy vehicle 

 
 
 
 
 
 
 

Fig. 11  Varying stresses in the vertical stiffener part by the heavy vehicle which rans the outer lane (17:01 on December 15, 2010) 
 
 
 
 
 
 
 

Fig. 12  Varying stresses in the vertical stiffener part by the heavy vehicle which rans the inner lane (21:37 on December 16, 2010) 
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Fig. 13  Varying stresses in the vertical stiffener part by the down train Marine Liner 9 (8:24 on December 15, 2010) 
 
 
 
 
 
 
 

Fig. 14  Varying stresses in the vertical stiffener part by the up train Marine Liner 10 (7:33 on December 15, 2010) 
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Fig. 15  Image of deformation of main cross truss by a train 
 
 
 
 
 
 

Fig. 16  Image of deformation cross girder by a train 
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Fig. 17  Measurement 3days varying stress range and frequency, and measurement 3days fatigue damage (gauge 3) 

Table 5  Calculated fatigue life of vertical stiffener based on strain measurement result 
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Maintenance of Exhaust Fans in Maiko Tunnel  

 
Yoshihiro Asakura 

Yoshiji Oura

 

 

 
Many large-sized exhaust fans are installed for the Maiko Tunnel ventilation system and they shall be maintained based on Condition 

Based Maintenance policy. This policy is required to grasp the accurate deterioration of the fans in order to make a decision of the overhaul 
time. This paper reports results of the detail inspection from simple diagnosis and overhaul of the exhaust fans, and also the maintenance 
policy for the exhaust fans. 
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Fig.1 The equipment arrangement in the Maiko tunnel 

Fig.2 Layout of Noborisen ventilating station 

Fig.3 Layout of Kudarisen ventilating station 

 

Table 1 The specifications of the exhaust fans 

Photo 1 View of vertical type exhaust fan 
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40t 8
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Fig-4 Trend of air flow rate 

Photo 2 View of fan rotor blade control device 

Photo 3 View of rotor blade control mechanism 
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Fig.5 Trend of A-weighted sound pressure levels 

Fig.6 Trend of vibration (displacement) levels 

Fig.7 Trend of vibration (velocity) levels 

Fig.8 Trend of vibration (acceleration) levels 
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Table 2 Performance verification test of exhaust fans 

Table 3 The detail of overhaul inspection 

1
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Table 4 Performance comparison of exhaust fans 

1 PT
4cm
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SEM

Photo 4 Small crack in fan blade(Penetrant testing) 

Photo 5 Corrosion of the fan blades 

Photo 6 Pneumatic cylinder and rotor shield 

2 3mm

1

10%

2

Photo 7 Wear of Sliding Bearing 

Table 5 Deterioration of exhaust fans 
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Photo 8 Rotor and stator of electric motor 

1

Table 6 Fe content rate of grease in bearings 

Table 7 Amount of grease refilling 
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Photo 9 Roller bearing and bearing cover of electric motor 
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Fig.2 Kita Bisan-Seto Bridge and Minami Bisan-Seto Bridge  

Fig.1 Shimotsui-Seto Bridge  

 

 
Improvement and Effect of Dehumidification system for spray chamber of the  Seto-Ohashi Bridges 

 

 Akira  Kagawa 
 

 

 

50%RH

 
 
In order to prevent the main cables from corrosion, the dehumidification system for spray chamber of anchorage was installed to the 
suspension bridge of the Seto-Ohashi Bridges. And the target of this syatem is keeping the humidity of chamber less than the control 
criterion. Since the system was installed at the end of construction, there were insufficient knowledge of the chamber dehumidification. 
Therefore, it was difficult to keep the humidity less than control criterion of 50%RH (relative humidity). While some approach for 
improvement of humidity was carried out, it was impossible to attain the control criterion throughout the year. Thus, the problem of this 
system was analysed and the nessesary improvement (air-sealing, increase of equipment)  was applied. As a result, the system could keep 
good humidity condition throughout the year. This paper describes the improvement, effect and save electricity of the dehumidification 
system for spray chamber. 
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Fig.3 Layout of spray chamber (BB4A)  
 

Table 1 Comparison of spray chamber volume  
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Fig.4 Comparison of humidity distribution between pre-and post-
replace of dehumidification machine(SB1A) 
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Fig.5 Comparison of humidity distribution between pre-and post-replace 
of dehumidification machine(SB4A) 
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Fig.6 Comparison of humidity distribution between pre-and post-replace 
of dehumidification machine (BB4A) 
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Fig.7 Comparison of humidity distribution between pre-and post-replace 
of dehumidification machine (BB7A) 
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Fig.8 Humidity change every 1 hour at lower sensor of SB1A 
 (before sensor replace) 
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Fig.9 Layout of the dehumidification system (SB1A)  

 

Fig.10 Humidity change every 1 hour at lower sensor of SB1A 
 (after sensor replace) 
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Fig.11 Layout of the dehumidification system (BB1A and BB7A) 

 

Fig.12  Comparison of humidity distribution between pre-and post-
extension sensor (BB1A) 
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Fig.13 Winter humidity conditions at west chamber of SB1A 
(before blower system installed) 
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Fig.14 Layout of the blower system (SB1A)  
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Fig.15  Winter humidity conditions at West chamber of SB1A 
(after blower system installed) 

 

 

Photo.1 situation of blower system (SB1A) 
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Photo.2 condition of sump-water (SB1A) 
 

 

Fig.16 Humidity trend with sump-water (East chamber of SB1A) 
 

 

Fig.17  Comparison of humidity distribution between before and after
improvements (SB1A) 
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Fig.18 Layout of the blower sysytem (BB1A)  
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Fig.19 Comparison of humidity distribution between before and after
installation of blower (BB1A) 
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Fig.20 Humidity condition before air-sealing (SB4A) 

 

Photo.3 Defect situation of air-sealing (East camber of SB4A) 
 

 

Photo.4 air-sealing (East camber of SB4A) 
 

 

Fig.21  Humidity trend after air-sealing (East camber of SB4A) 
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Fig.22 Humidity condition before improvement 
(east chamber of BB4A )  

Fig.23 Humidity condition after improvement 
(east chamber of BB4A ) 
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Fig.24 Dehumidification system utilization rate at east chamber of SB1A 
 

 

Fig.25 Dehumidification system utilization rate at east chamber of SB4A  
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Fig.26 Humidity condition before blower system installed 
 (west chamber of BB1A)  
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Fig.27 Humidity condition after blower system installed 
(west chamber of BB1A)  

 

Fig.28 Dehumidification system utilization rate at west chamber of BB1A 
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Current condition and Evaluation of Concrete Structures 

 
 Kazuyoshi  Sakai        

Tokihide  Oto          
 

Toshihiro Kagoike  
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As for the concrete structures of Honshu-Shikoku Expressways, the non-destructive test was started in order to grasp soundness 
from 1999. The non-destructive testing manual (draft) was created in March 2001, and the test is carried out based on this manual. 
Since the 1st time of the non-destructive test of concrete structures was completed in 2011,  the measurement result was  summarized.
As a result, as for carbonation it was understood that there is a tendency for advance to be early and the influence of sunshine or rain 
water is seen. As for chloride ion concentration, it was understood that internal chloride ion concentration is differing before and behind 
chloride regulation of total emission and surface chloride ion concentration are greatly related to the horizontal distance from the 
seashore etc. 

Moreover, as  for the superstructures of specific PC bridges, measurement of carbonation and chloride ion concentration is carried 
out past 3 times in order to grasp a degradation tendency, and the result is also  reported.. 
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Fig.1 Maintenance management procedure of concrete structures

 
Table 1  Investgation frequency of non-destructive test 

 
Table 2  Judging criteria of non-destructive test result 
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Fig. 4 Relation between carbonation velocity coefficient and water-
cement ratio 
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Fig.5 Relation between direction of sunshine and carbonation velocity 
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Fig. 6  Relation between existence of  influence of  rain water and 
carbonation velocity coefficient 
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Fig.7 Internal chloride ion concentration and bridge construction  year 
 
 
 

Fig.8  Internal chloride ion concentration for each bridge section 
(average value) 
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Fig.13  Carbonation depth (Yoshima Viaduct) 

Fig.14  Carbonation depth (Ikuchi Bridge)

Fig.15  Chloride  ion concentration distribution (Kameura Viaduct)

 
Fig.11 Relation between natural potential , chloride ion concentration  

of rebar position and visual corrosion degree 
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Fig.16  Chloride  ion concentration distribution (Yoshima Viaduct)

Fig.17  Chloride  ion concentration distribution (Ikuchi Bridge)
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Overseas Report (Republic of Kazakhstan: Technical Advice Services for Maintenance of Irtysh River Bridge)   
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