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The life elongation management of concrete structure
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Honshu-Shikoku Bridge Authority (abbreviated as HSBA) is aiming to build the new maintenance system that adopts a preventive
maintenance of concrete structures.
HSBA has constructed long-span suspension bridges and ordinary bridges over 400, and some of them have passed 20 years after
completion. From now on, it is our responsibility to maintain these bridges appropriately. For that purpose, it becomes a significant
subject for life elongation of concrete structures to carry out soundness assessment, aging prediction, suitable preventive measures in
advance, and repair works at appropriate timing.

This report informs the activity that HSBA tackles for life elongation of concrete using non-destructive inspection of concrete in

periodic inspection.
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Tab.l Time interval and subject of inspection
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Fig.1 Flow of non-destructive inspection on concrete structures
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Tab.2 Age of structure and distance from seashore
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Tab.3 Objective structural member for non-destructive inspection Tab.5 Section of area
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Tab.4 Method and subject of non-destructive inspection
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Tab.6 Time interval of non-destructive inspection
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Tab.7 judgment of damage on concrete structure
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Tab.10 Damage of concrete structure and its presumed condition
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Tab.8 Condition on forecast of neutralization
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Tab.9 Condition on forecast of chloride damage
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Tab.11 Result of total assessment
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Tab.12 Forecast of deterioration by neutralization
R EH 2 B B i 42 EEF Yk xfii 1 X fH 2
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Maintenance Plan and Analysis of Close Survey on Pavement
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Yoshinori Kawanishi
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WEhRABEE T, MEOREZICE L., MIFEEHEERET 5 L0 ICHARE (FBF63F) BF0
FRTEDSIZIE2EE (BFETR 14 EE) (O BEERKATEZEAL T, 2ROBEAREERL TV 5,

HEREBRAROMEES X, VUEL - bESEL - FiEE RS REEhSOT -2 ERICEH L.
MCI T&H 1), #MIFHEREEEIRS LEhEHBHEOHEE T TV, £ BROAET -2 &FEAL L
FEFRRVERN L ERIEETH 3 IRIFHEZHRATL L,

BERBREAROKER. MCIFHMER Y IRIFHliL 5 BFPRESEEOREREIRIFLRELEHR-> TV D, &
IEFROERL S 3. RESTECEETH2ITHA YA VIV (20F) 2ERTEIRAAETHT

All portion of pavement of Seto-chuo Expressway have been closely surveyed for every 2 years after opening to public to grasp
condition of pavement and work out maintenance plan, using pavement survey vehicle. The pavement is examined on such items as
crack, wearing, flatness, and given MCI, and nomination of the repair part is done based on repair criteria. In addition, study on pre-
diction of pavement deterioration was carried out based on an international index of IRIL. The close examination on pavement
showed that the pavement kept fair condition judged both by MRI and IRI. Result on prediction showed the life of pavement was

longer than the planned period of replacement of 20 years.
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Tab.2 Target value for judgment on necessity of repair work
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Tab.3 Classification of MCI evaluation

MCI f# Pz
10 ELREHBRD SN (R)
8 BRI H DD, BiFE AR I
6 RIGIEZ W IEREEEL 2w
A M BRE T 5
Sy F T, oYy —nva— 1)
9 KBBEBRELET S
(F—N—VL A, %)

IRImm,” m
O =4 WAUOO®ON®O

0 100 200 300 400 500 600 700 800 900
T ) E1TE#Rkp0.0~kp1.0XH
H—1 MR & BEOEIL

Fig.1 Egquivalent length and change of sensitivity

IRl ( m/km = mm/m )

REREHR

FKBSEEE ]
REH 7 50km/h

KEHEULESH ]
FTFRNKIEFHS | | 80km/h
a8 7 80km/h

INSTFSIER ]
100km/h

X—2 PREIREEE IR
Fig.2 Condition of paved surface and IRI
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Tab.4 Summery of quantized length by crack ratio

SN

JEE (m) HE
Foy =5 | R Y ) . =
AT e | e | em | m
25% Uk 0.4% 500 100 0 0 600
20%~25% 0.2% 120 0 50 100 270 ' e L
15%~20% 0.9% 285 305 50 600 1,330 40l 35~40 3.0~35 2.0~30 1.0~20
F3EM% (mm)
10%~15% 2.3% 420 | 1,245 100 | 1,605 | 3,370
5%~10% 6.7% | 2,110 | 2,990 | 1,875 | 3,005 | 9,980 -5 it (RS QL RAER
5% il 89.6% | 33,875 | 32,580 | 35,235 | 32,000 | 133,690 Fig5 Quantized length of flatness (profile)
:F
£—5 bESELOERFERER 60
Tab.5 Summery of quantized length by defacement by wheel 50
HEF (m) i 40
7=y —Xgr | Y i) o E 30
AT BB E1T B m oq
25 Lk 0.3% 0 0 375 0 375
20~25 0.9% 700 0 585 0| 1,28 10 :
15~20 3.5% | 2,795 0] 2,345 80| 5,220 O50LT 81~40 41~50 5160 61~70 7.1~B0 81~90 O1LLE
10~15 6.9% | 4,985 310 | 4,565 370 | 10,230 MCIE
5~10 46.5% | 21,015 | 12,825 | 21,015 | 14,535 | 69,390 E—6 MCISMEERDIEE
5 Rk 42.0% | 7,815 | 24,175 | 8,425 | 22,325 | 62,740 Fig6 Quantized length by MCI value
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Tab.6 Summery of quantized length by flatness (profile)
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F—y K5 | HE T £ _
| ae | wh | me | ——BEDR
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3.5~4.0 0.7% | 300 | 100 | 300| 400] 1,100 %&%T\Hb‘r\ﬂbf\fﬁ\/« f\/%f\/ 0;\\’ <Hl 1)
3.0~3.5 1.6% 600 700 600 500 | 2,400 MCIf& B _?H)T})%Fﬁ
2.0~3.0 20.1% | 8,210 | 6,810 | 8,410 6,510 | 29,940
1.0~2.0 55.3% | 21,100 | 20,300 | 20,900 | 20,200 | 82,500 F—7 MOl fBLE (BFHR - #FRF)
1.0 ki 21.6% | 6,900 | 9,200 | 6,700 | 9,500 | 32,300 Fig.7 Comparison of MCI value (Seto-chuo vs. Kobe-Naruto)
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Tab.7 Change of MCI evaluation
_ 1997 4E 1999 4 2002 4¢
& HOEE) | H11EE | H4EE
EAT 7.0 7.1 7.5
Ety
B 8.1 7.6 7.7
FHEAT 7.0 7.5 7.3
Th
B 8.1 7.6 7.8
#F—8 IRIFHE(IRI 100 E v F)
Tab.8 IRI evaluation (IRI pitch of 100)
A mm,/m
Ty #ﬁiﬁ 2.14
JBRR B 1.83
17 2.03
b ?ﬁﬂ'ﬂﬁ
HBRHR 1.85
EHR 1.96
-9 WHEEFHABOBR
Tab.9 Summery of extraction of repair part
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Fig.8 Quantized length by IRI value
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Fig.9 Comparison of IRI value (Seto-chuo vs. Kobe-Naruto)
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Tab.10 Summery of prediction on paved surface (crack ration and maximum defacement)

. H174EEE | H204ERE | H234ERF | H264ERE | H29ERE | WS HEpH Al
W R ki HH W) | (s i) | et | 0@ | G2 | (5% | BBEX
TR O UHInE 0.90 4.55 8.19 11.84 15. 49 19. 14 11.6 4
P bﬁ?ﬁnﬁt 21. 60 23.01 24.42 25.83 27. 24 28. 66 - 3.4 4
B (Co) Qv%ﬂjhﬁ 0.50 0.56 0. 62 0. 68 0.74 0.80 -
Ey bﬁ?ﬁnﬁﬁ 12.00 12. 62 13.23 13.85 14. 46 15.08 -
TH QU%H#L$ 4.20 7.20 10. 20 13. 20 16. 20 19. 20 10.8 %
. bELERREK | 12.30 13.09 13.87 14. 66 15. 44 16.23 29.4 4
1R (Co) O U 0.10 0.10 0.10 0.10 0.10 0.10 -
B IO~ A IC B bﬁaﬁnﬁﬁ 8.00 8.34 8.68 9.02 9.36 9.70 -
T QU%J#LLY; 1. 00 6.74 12.47 18.21 23. 94 29.68 7.3 4
5 1:72#3#%%15%%: 18.70 20.16 21.63 23.09 24.56 26.02 2.7 4
1B (Co) QU%&% 1.00 1.35 1.71 2.06 2.41 2.77 -
b #of&i;#ﬁ%lﬁ%jz 10. 10 10. 60 11.10 11. 60 12.10 12.61 -
FTH QU%UTL$ 5.90 6.04 6.18 6.32 6.46 6. 60 -
. bEbIENEKR | 6.90 7.64 8. 38 9.12 9.86 10.59 -
B2 (Co) D UEINhE 0.40 0.40 0.40 0.40 0.40 0.40 -
bELENEK | 6.00 6.21 6.43 6. 64 6.85 7.07 -
LTH z{lﬂ%ﬂ%t%z 2.00 4.67 7.35 10.02 12. 69 15. 37 14. 6 4E
iy bELENRK | 14.80 15. 89 16. 99 18.08 19.17 20. 27 14. 3 4
2 (Co) Qtﬁ%ﬂh’}z 1.20 1.34 1.47 1.61 1.74 1.88 -
y 1972%§#E#L§%j: 9.70 10. 62 11.54 12. 46 13.38 14. 31 -
FTH QU%U?(L$ 5.50 5.53 5.56 5.58 5.61 5. 64 -
. bEZbiEhEK | 7.70 8.42 9.14 9.87 10. 59 11.31 -
B (Co) QU%h% 0. 90 0.90 0.90 0.90 0.90 0.90 -
KE IC~ I IC B bﬁ?ﬂnﬁt 5. 80 6.47 7.13 7.80 8. 47 9.13 -
LT QU%U%LE%‘- 3.10 5.58 8.07 10.55 13.03 15. 52 14.4 %
£ bELERRK | 18.40 19.72 21.04 22.36 23.67 24.99 3.6 4
12 (Co) Qzﬁ%ljhzfs 1. 60 1.68 1.76 1.84 1.92 2.00 -
T b7z %‘#ﬁn%jc 8. 60 9.65 10.70 11.74 12.79 13.84 -
FTH QU%ﬂh$ 3.40 3.44 3.48 3.52 3.56 3.60 -
B bREZbIEIRERK | 6.70 7.30 7.90 8. 50 9.10 9.71 -
1B (Co) O UEINnE 0.40 0. 40 0.40 0. 40 0.40 0. 40 -
bELENEKR ]| 6.50 6.96 7.42 7.88 8.34 8.80 -
STH UU%UMP 3.00 3.70 4.41 5.11 5.81 6.52 -
5 i)fi?%#@ilﬁ%j: 13.10 14. 65 16. 20 17.75 19. 30 20. 85 13.4 4
B (Co) Qvﬁnﬁ 0. 40 0. 46 0.53 0.59 0.66 0.72 -
I bﬁ?ﬂnﬁﬁ 13. 60 14. 41 15.23 16. 04 16. 85 17.67 23.6 4
T TH U UElhE 3.90 4.18 4.47 4.75 5.03 5. 32 -
aR bELENREK | 7.50 7.74 7.98 8.21 8.45 8. 69 -
12 (Co) U UEIhE 0.30 0.30 0.31 0.31 0.32 0.32 -
BB IO~ 3L 1C B bﬁ?ﬁhﬁk 7.10 7.77 8.45 9.12 9.79 10. 46 -
FTH QU%THL& 9.20 9.69 10.18 10. 68 11.17 11.66 -
- bz %‘?ﬁﬂ%ﬁ 13.60 15. 54 17.48 19. 41 21.35 23.29 9.9 4
1B (Co) qv%n% 0. 30 0.36 0.43 0. 49 0. 56 0. 62 -
_ DbELEAREK | 18.00 18. 98 19. 97 20. 95 21.94 22.92 6.1 4
FTH Q()“%ﬂn?ﬁ 5.50 5.52 5.55 5.57 5.59 5. 61 -
. bELENEK | 6.50 7.06 7.62 8.18 8.74 9.30 -
B (Co) O UEhE 0.10 0.11 0.12 0.14 0.15 0.16 -
- bREbENEK | 8.60 9. 40 10.19 10. 99 11.78 12.58 -
ST Z{zF%UILﬁi 0.10 1.67 3.24 4.82 6.39 7.96 28.4 4
. bﬁ?ﬁﬂ%ﬁ 9.70 11.15 12.59 14. 04 15. 49 16.93 21.4 4
B2 (Co) QU%U&%*‘; 0.10 0.16 0.23 0.29 0.36 0.42 -
I bELERREKR | 13.20 13.89 14.59 15. 28 15.98 16.67 29.4 4
T U UginE 0.90 0.91 0.92 0.93 0.94 0.95 -
B bELEREKR | 4.70 5. 82 6.94 8.05 9.17 10. 29 -
13 (Co) z{tﬁ%ﬂ1téi 1.70 1.70 1.70 1.70 1.70 1.70 -
S IO~ S bﬁ?ﬁnﬁﬁ 5.00 5.71 6. 42 7.13 7.84 8.55 -
T z{zr%ﬂftéi 0. 20 1.12 2.04 2.96 3.88 4.80 -
. bt?ﬁnﬁﬁ 9.00 10. 09 11.18 12.27 13.36 14. 45 -
132 (Co) QU%%$ 1.40 1.86 2.31 2.77 3.22 3.68 -
o bﬁ?ﬁﬂ%ﬁ 9.00 9.00 9.00 9.00 9.00 9.00 -
ST QU%nﬁ 0. 50 1.60 0.53 0. 54 0.56 0.57 -
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Corrosive Environment Survey inside the Steel Box Girder of Offshore Bridges and Maintenance Management Plan for Coating
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Many peelings of coating are found in steel box girder bridges of HSBA. Enormous workforce and time are required to repaint
the steel box girders with many stiffeners inside due to their vast coating area and narrow working space. On the other hand, corro-
sive environment inside the steel box girder was reported to be largely in good condition in former surveys™”. ?. In these circum-
stances, it becomes important to extend their lifetime and establish an economical maintenance method for coating inside the steel
box girder considering their life-cycle cost.

This paper reports the result of corrosive environment surveys in the steel box girder conducted at Tozaki Viaduct in 2002 and
2003, and discusses a recommendable maintenance management plan inside the box girder based on the abovementioned findings.
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Tab.1 Summery of offshore bridges with steel box girder

2.2.2 ZRFEEEBAL

AR DOERFEEER B OELTHREREER—1 TR T,
ZREFM LD DL LAMRMTE S BAELTEBY, K
R AR IR U Y 7HEICREL T b, K
MEMIBNTERPEHEAELTCWAERELT. U
VTEFyEFTL— VOTARBHERLTYF I L—bD
BHEEBARRFEOMIZ & ) B+ HICTE TR
WZ iR, MEBTROEE. HWEICL5207A. H
MBI X BIREELIC X B BEREZ DN,

2.2.3 ZEABBITREER

BEARRB OBREFT B OELEHERE LK —2 1258 T,
LD, NEROERRERY V27 v F 14 VM E
BEEANIZB W TEREREICE 5D EALNLERNES
BERINTHWS,

2.2.4 TROEE

EREER OETBEREREER—3 TR T, BRI
ERRICZINDEL hoTHBY., 1TE A LOERER
CBOWTERY V7 )y FRL UV MPRBRELTEY.,
NEHEEL TRV, B, HE9EINRTVWAEERI
DWThH, AA Ty FHOBEY - FAEICEE LS

3 £ ~ : N I Ju : 2 %?‘}l N >
w24, ﬁWﬁk%ﬁ%ﬁmE@%ﬁﬁmi BETHLZENLHEBEICB T A2HBEHREIAELEZ
HH% (n”) 5N,
- . . 10- (1)
PGy = 284 S60 | HIEFEHT| 74,885 N
— 3. BRIRERE
Av—1t | HeER (TH) H10 |HitGFEMT | 32,047 F
10- (1
s (L) S62 |MifEAEHT| 32,047 N() 3.1 HE
%ﬁ)%ﬁj(ﬁ H1l %‘l’gﬁﬁﬁﬁ? 14’ 349 4—# 1 2. 2. 4: VC“EE Lf: k ja V) ~ %ﬁﬁfWﬁ@%ﬁﬁC:ﬁU‘TGi\
HE UG HO3 |#Emmf|  46,20] F BPNEFEOERDVALNSL L ODFENEAERL TRV
% % BHIAE H1l |8VBEgh| 226,481 F ZEDL, BHTNERAEOICHERTEERENRFTH
- \ T D B A z Z L TRER
- ses |mmmn 29’88310(1> p ﬁ%ﬂ%(@ﬁmn%ﬁ@ﬁ%ﬁ?% tf$3£
B 1 N BICE SR VWEBWLMFEENTRETHLEEZLN
10— (1 . - - - > S
- ses | mmmk m%40(> 2o SOZERENIDDLID, KEFAEG, ALOBBLI Y
: . N P S AREICB W CHEITN O EREFRA T EH L 72,
L F—3IHRBROBT. F—4 HHRIB 2 WE
—— - i BERT, $7- H—4 CHEEREEICBIT2HEE
eEmRA—| AU | mEEn| 1.9 F ?{z?f’;‘f E4 X —4 TP 445 1 BT 5
&at 1,091, 266 PTE7RT o
xEpEARITE -2 B,
®—2 ZEMH-E
Tab.2 Summery of coating specification
FERE
®R | EAER 1R 2K B18 E28 3B E4E 858
10— (1) iggg;ﬁ ;}iﬁfiiit;ﬁ NI =D — | F— NI HRF IR F— NI RF | SV TRF M 1ETVIZ T A _
N o _ IVRLEE Medd (110) FedA (110) JegE (110) (15)
i FA=
- = T
LTIl ETEE R et IO | B | B (e R e
PR - - b - Me#EL (60) JE&EL (60) BR%E (60)
54 (75)
BTSSR b+
) S e | 77— — (BT ACE SRR | AT AR SRR | SRR S AR
A e s AR P ST (90) | MO (90) | ML (90)

¥( )MIFHRFNEE ym

Vol.28 No.102 2004.3

17



SR ZIK RS ERET  (BERRR - E4T)

B SRR
B i

865
ERAIRI IR FE A E PR EEST

Fig.1 Summery of numbers of deteriorated part sorted by struc-

B—1

tural parts

FRHMN KRB

BN
Br
a10-(1)
0 451

M—2 ZRECEFITIREFRHRER
Fig.2 Summery of numbers of deteriorated part sorted by spec of

coatings

3.2 KEXHE

KEXEORHZIZ, PHI0EI12A LV FEHRKI2ES
B ECEBSNIz. AENEIL. FHTA—BXE, Kk
LI, BRIEX W R OFEMAV NI 81T 5 R8N E %
TWRBOEEEZHE L. T2, ACME VI —"%
RELUSEEREZNE TS LI, HoIEER
Ui EROHER T o B, ACM & V¥ —if
BRI EM % 3% C ACM 52 PR AR HT K OV 52 B B vp
Dt EESEZHEL, ACMErH—IC Xk BifEEME
DB ZITH & LI, BRBXELDAOXEIIZ BV TIE
NEWORD I Z2IT > TWb, 2B, BRED ACM
LY —Z DOV TITERIIECA THEAR T LT A,

KEKEOREREREOHE. MHITNICBVW TR
B LM EVEEE SNz, £/, ACM L
v — I E A O S E R B — AR I, BRIE X I
ZBWTIZ0.003mm vy FTHY, ENTE2EA
AR DAL GED SNz kIK & KB BT 0.008
mm,/y LT E#ESI NI,

INLDZEDD, KKEILEDESBASN KL T
L TUMBREELERTILERIID R, £1247
WO EBRIED & RiBHZ 2HICHE T2 L BIE v
EZzbhi, '

18

Fig.3 Summery of numbers of deteriorated part sorted by type of

ZARTESR A AT 2SR Bt

802

BixAh
B §F
Obh
O&Zh

X—3 ZRIEER T st

damages
#£—3 MHEER
Tab.3 Selected bridges
BRAH Wl YN-PN A
& (3+4) &M HAER 3 PR
BRBA T 5 5 PR R 2v Y AT
FEHTIE HRRIFEHT A #HikiE
SEAEE T 19 = R TR R R I B R AR
= AT K ESHY W T
BT (m) TP 42~54 TP 37~39 TP 33~37
3.3 £0OfE

ABORAER, PR I3HFE1IR LY 3 A THNZE
MOEEE. MHEREOE % T\, BIEEOFRK
I35 ASFR 1443 B £ Tld. 2 HITESAE -
BARZHE LA OBEREOHEZIT o720 72,
FRMERIZBNTIE, SHEFTOMER/RILIVER
BHROFEPEEIN2D, ACMEyH—I2L5E
REROUEZITo 720 ,

ATEOREERERAEOME. FRRER IV TH
BILVEEBERIRELTWA I LRSS, &
72 BERALE BB X A AREIIELL TW B AN
NEESEZZRB L USRRELME T2 L H L1
EooXNARLN, WHEEEEICHRET S & 0.013
mm,/y~0.082 mm,y & %o 7z, F 72, A B fE
#HLICHELLT VA= VAHED 50 SE B O REEA
EaER48g/ m kol ZORBMBARESEL D
EHMBEREEHEET S L 0.28mm Ty &%= D,
RFEF LSO LVBRREL 22 2 PR3N,
Lo L, BIRTEBRIMEETHLZ 0D, SHBIES
BAMNEE T Z & CHEBHRRELY LT 5 L8
YlankEZ oM,

3.4 PlBEZEHE

P B 4048 DT AL SR 14 4F 10 A 4 5 R 15 4F
9 HIZATTEBEI N, REANFTIE. —BEBROKK
ELXEICB W THNZR OREE. S mEES L O
W - BAEZHEL. MMBEREOHELTTO
& BT, —RERIXE OHF N O W DT &

A M E

N
. )



*k—4 REAR x5 HHEESELEABELE
Tab.4 Contents of survey Tab.5 Accumulated chloride and penetrated chloride
WEEE B X 0F 3] — HeReta 2 BAES R
223 K wi || s B FH ) (g/m’) (g/m - 4F)
HEE B | ACM ke | BB | 54 o BT 0.040 0. 001
P olo 1;5.;: Wy 17 PEMA| 0.311 0.003
y Po— ol o " T79 Y VH 0.377 0.006
B AR e) e) A S PR R T 0.032 -
FE e) 0] ;]% 10 v x 7 H 0.114 0. 057
#Ek | OO T79 VN 0.208 0.021
SRR o o o * S PR i S v 0.016 -
i o 51 o 2 1 o= 7T 0.037 -
KB FiE e O e) 1 R AV ] 0.054 -
Hie s o110 i) RERGOHBESZEMEHRITTFR 10 EEORETESL
FEBE ol o o 72BB XK K O IERIBE X OIS EOFEYHETEH 2 T\ 5b,
ik & LR
AR ol o
THE ©1 0 o otz F72. FEHFMAEOLMY = 7HEFTEHIZBW
- Ll ©1© © T, RIS AHRATHR ST IHERT 5 2 L 2vEE
LU N N = A © SNzt ACM £ ¥ —2%E L CUEEEROHE
;;;@ g © —— B ATo 70 MM EANEC BT AR OIEES X O°8H
— i o 5 o T o1 HRRERIERS R 6. SURBMERICBVWCHESELT
G S -
5 o o To o WhHZEDHEEEINT,
< ¥R AR | FE ol o
e ry— e 3.5 BRBERAEER
#imke OO O, KBAEB LI UMIBEEBICBIT AR
i SRRER| O ol o FAEEREZ2TEDOLEUTOEBYTHS
W o ol ol o 3.5.1 MXHEE
T O ©16 X—5 k. FIEELEEIC BT 5 EEE O BEEES
e bk 1910 A% WRAEIR L 72b DTH %o 2B, SHTHTOMMN
R fj;”ﬁ% g g g MR, HTPIZE R IR B A A & 5 & A7 KT 22
%ﬁ 5 5T o DR EE % S EILE TORMKSETHLZ I X
HE o|lojo| O y Lﬁtﬁ LT, o L
e - oo B O A BT R & . BN o SR &
E0, BRXSEHMEEED FRICEVWHBESMET
328 750 " 682 750
1 500 3@108 000=324 0001 ! 43 600 190 _400 190 148 800 1.500
® ? 9o ® 8
3 gl 2 g :
L L 1T A
21 000 12 000 13 000 28 000 13 000 13 000
@0® —mHB O~® ExiE 73X MR ®%E
ODE KkEILKE ®® REEst. BE: %E
©)} ACMt > #—5%E
%; i 9 %‘L\ L ;ﬂ
o ge D/" 8 F 5
~IL el
¥Em OQR® ¥E @®

| 0 REENE Q@) B REAE QD) @ EZR-IF5XME O ACMELH4—(Q)

X—4

Vol.28 No.102 2004.3

HIEME (FUFSZEME)

Fig4 Location of measurement (Tozaki Viaduct)

19



SARAEATEE RMBE ST (PGSR

RUEH (%)
5

~45 45~55 55~65 65~75 75~85 85~
HIEE (RH)

H—5 EMREEECRBRES
(Pl =ZEHE)
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Tab.6 Accumulated chlorides and erosion speed of steel given by

penetrated chloride for 50-year
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Tab.7 Erosion speed by the other environmental elements
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Tab.8 Evaluation of corrosive environment
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Recoating Work of the Ohnaruto Bridge
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The Ohnaruto Bridge is well-known for its severe environmental conditions such as strong wind and waves since it is exposed to
the oceans. The Ohnaruto Bridge was coated with the long-term, rust-proof painting system based on the inorganic zinc-enriched
primer. On the other hand, the bridge had been partly repainted for especially deteriorated members, using outside work gantries. In
addition, in 1997, study on prediction of deterioration of coating system was carried out, and a plan on repainting was worked out,
based on the result of coating film survey. Thus, since 1998, the work was started to repaint the whole girders of the bridge for 8-
year period. In this report it is described on implementation and planning for repainting work of the stiffening girders of the Ohna-
ruto Bridge, and also on the outline of test work on magnetic wheel-drive gantries prior to the repainting work of the main towers
that is scheduled to begin in 2004.
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Photo.5 Test on side panel of diagonal member of main tower
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Repair and Study on Aerodynamic Stability of Stabilizers for Tozaki Viaduct
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Manabu Honda
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Repair work should be carried out on aerodynamic stabilizers of Tozaki Viaduct {double flap and lower skirt), since they have
been damaged by corrosion and peering off of paint due to aging for 20 years of use after completion. This report introduces the
study on cause of the damage of corrosion and its countermeasures. In addition, the report shows the survey on wind and girder vi-
bration on the real viaduct after removal of acrodynamic stabilizers on the Misaki portion of the viaduct.
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BE—1 (L) FFANVINCED» BTG
Photo.1 The Abay River Bridge crossing the Blue Nile River

BEE—2 (T) ®BHEA7—FOFLTLE
Photo.2 The Dukem Bridge (Stone arch bridge)
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BE—3 71hYE (X1U—1)
Photo.3 The Abaya Bridge (Bailey bridge)
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Overseas Report (Roads and Bridges in Bangladesh)
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Osamu Tsukahara
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F—1 REEBROBE
Tab.l Outline of the large-scale bridges

&% % Jb— b TE& (m) HEE (m) HUAS &% (m) B (R E)
AT TG AT A-41 930 87.0 1,965 1986~1990
ATF T LT 415 ATF A-41 1,410 87.0 1, 340 1990~1995
¥ AT L HWE TIITNT A-2 4, 800 100.0 30, 000 1994~1998
NA 5 THE AT F A-1 1,231 110.0 1,500 1999~2003
2Ry Y —1E IR A-41 1,786 109.5 15, 600 2000~2004
VT G VT v A-41 1, 360 100.0 8,679 2001~2004
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—BFEYICHEIE & h /- {hiEiE
(ATF « FLT 118)

Photo.1 Temporary repaired expansion

EH

BEE-2 v HllorEmm
Photo.2 Toll gate on Dhaka side

BHE—-3 XJHE
Photo.3 Meghna Bridge

BE—4 ATF - TLT7118
Photo.4 Meghna Gunmti Bridge
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BEE—5 BHLEOHOEIT AL N (FAXRE—2R)

Photo.5 A concrete girder segment (test piece)

BEE—6 NNV —1ELE
Photo.6 Paksey Bridge
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BEE—7 7 FlkELE

Photo.7 Khulna Construction site

EE—8 NTY v {lkELEES

Photo.8 Rupsa construction site
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Overseas Report (Cambodia)
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Muneo Okawa
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F—1 ERFEEAIEHRE (1995—1999 FDF1T)
Tab.1 Transport Volume by Mode of Transport (Annual Average,
1995—1999)
Eig R & WO 'Y W&
FEE | BAAN -km/4E | (%) | B ton - km/%F | (%)
BB 146.75 65 274.00 | 69
Pl 45.00 | 20 41.00 | 10
AKE 35.00 | 15 80.00 | 20
il 226.75 395. 00
(HH#1) Second Socioeconomic Development Plan, 2002, Kingdom of
Cambodia
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THAILAND

M—2 HrRITEEM - BB
Fig.2 Cambodian Railway Network and Ports
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BE—1 —MMNLEEEE (HiE6 SR
Photo.1 Typical National Road (RN 6)

H—3 #HrRI7ERHER
Fig.3 Cambodian Road Network
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®—2 BREXSAERIER
Tab.2 Overall Length of Artery Roads by Road Function

EHXS | ERGm) | 43T Uil
£ (km)
FEEE 1,988 | 1,333 B~ BT
— % EE 2,177 255 FEEE - #T — MNERE
M58 3,555 — M E (HHE — H 5 ER TR

WIE | # 26,000
& Bl 33,720 1,588

THIE (7R ) ~ BRAY

x—3 BPYEOXERR (BEELSHEN)

Tab.3 Japanese Assistance in Road Infrastructure (Grant Aid)

AR X [ WNE FE a4
MUy TS (R E) 709 m 1992

f, b Ly S - 61 SR 45 km 199295
n,:; 61 S5 — 7 54 I 26 km 1996 — 99

Tya—ngy MED 17.5km | 2000—02
7 6 BRI — A 3 Vi 49.2km | 1996—99
5 A3 BUE(BHE-2) 1,400 km | 199700
i A3 Vi - RN 11 57 12 km 2000—03
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TWwh, 7272, BiROAEIX. 205 E1E 15~20cm
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BEE—2 &T4iE
Photo.2 Kizuna Bridge

EE—3 FE_AQEBFEHNOTI U -
Photo.3 Neak Loung. Ferry at Candidate Location for Second
Mekong Bridge
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