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Thinking of 20" anniversary of the Akashi Kaikyo Bridge

1. [XC&IZ

4 A 5 H CHIAMBRAEHEH 20842 5, O& Z
(2. BRI ZRANENHIH S b BEREO BN
LIRGHL TS, HARDERIEILZ, ARIUAED TR,
HL 72 5551372 < FHHILBIH A & 225 TA LWL,
B ZT 5 &, FRCHEEHL E L TERREN
BEANTHEER S TWD, LasL, A IEIVET
HHA—ORBEBTHY | Foxr RUEEOEIME L, 4%
200 FELL BIZH7 b | BRIEEEY - MERFEELOD /A 4=
T & UTHEARHRA, BrdfBazsicsiik L. e TRk
BIZEZD TR B0,

2. HAEBEXBLEOMDHY

FLE LA RAG OB SIL, 50 T ERNTH D, FL
FHThHHN, BaME L RS HORNCH S, BlaTTH
SN o T, HIRE, IREAN B Ao THBEC T4
DTG DX O 7RLETRERBOBRNH Y | KK
WAEDZE D DT il L T o ToDEFUE L TS,
Fz, IR CYRFIERD C. =/ BHmEICHENTH & X
WZiE, ZE O I Y OBAEREOHT, 1[FoA L2
G- TeDEFZ T D, D%, AR TR

O A RGO FEITEEDNL D O EHIfF L T e,
DS, TEDNEDMRT CEIS T AMESICEE T, 9 FFE
o T20EFDN 62 4F 10 A2 & 5 <0< Tk TEHHEHIN AR
2720 BIAERIE O LIS TEH 2 LT
Tpot, ZOFE WEEOEICRIEESA, SEEE O
BETHoTZ &%, PIHTHIST,

AR CIX, TR - B R TFICRR S, T
HOUEFOTIED THAY Uiz, ZOROHERFE LR
Meaah, A5 < Ytoh Tl —FE <K 12 FEMICE
0. IEHEE ARG A2 Y LW D, BIETEREE
H—prR L LTHOBED LW E, BT s L L
HIZ, ARG ~DENAN BIEL . Hiiilk b &
D, ZOBOMRFEHEE A 7V —7 L LT & N
BoTnb,

3. BARBIEXEOHIFEEOTIK

H X 9 & 10FRIOBAEIIFERLH 10 J84F Ak 20
) EEIZIE, APUESR No.110 (2008 4F 3 H) 12—
ARETERFRRESNTWA LD | WIHABREOAREE1
BRI L, B4 I REEEOH LA IR T-H T
B, FL, BRMEERRE L LT, SBOEMICESD B
IR BT EERE 21T > QU e,

HEEEE A—fR /M &GD
Yoshihiro Kobayashi

r—T NVOBRIZOWTIE, 7 —7 VBRSO RIE
TEHRE R AT ORBE 21TV, e KRR ORI R
LT v B TOHRIL, A Sr L EEO TR
EAVVEEAWRE LT, TORE, 7F—7 NV OFRBL, &
FLEOBRINBICB W TRELEZASURH D HOD,
PN 22208 SETRBEBIC B WO TS & A TUR
W2k, FAOBENNFEAEHITL TN &L
A 80 CREOERFERIRE L 0 e 0 /N E L, FE
FEEPEEL VBN L7 E R CE =, 2o,
D, FRERIER S AT AOBKREHERF L T AT v e T
R LSRN O D TR/ 8IS % i — 7 VHERE
EHORBEIFEE L,

AT CIE, 1ZE A EDOEMPTHRIETERY £ T
MLENTWAHZEEHY ., RO ITHEA TV
WHDD, IR MEGEROERE Y — R, JRERIFDY
TR U2 R &R B N> T, — i B
BIFHFEIARO TN S <, A% EHIRICEE » BEEREN
B L T2 DARBUTIT 72 S ST L, R s s %
BREITIEV 1T o2, ZOBEORA o M, VEEHOBE)
IR Z I OALD 2 &0, R CHIMEEFT A Sl
BT DO TIH < | MEMEERMERIT AR5 2
LT LU TRY | JEREDARY Y LB EFo 2087
I ATHEEAD LR L ThD, ZOMBHEET,
BRI E ORI I L L L,

FEEFLREOG r— > L S OVSAHEE TI, Wi L
USRI 3 0 AN LS, HEE B B EEE DA
Hiipd= 0D, ASHLRTREZRERAAIE, ACHARE & THlE L7220
JrtE Uiz,

FD%, TNHOHEFHIRE S EDLTICHTEIZE -
TWDR, ZO 10 FMINTHRES Lo FMERFE B RS
DWTLLFIZRE#T 5,

31 MERNKRIEDET

BRI ARE Cld, TR ORE R, AT OREHT
NS R E < B U 7 AUiEEE ) ilE L.
BRIAICRE RBIANAE LD Z ENHIA LTZ, ZD7-0%
NIRRT — T N ERRET D & & IS PRI E H T
DEWEDIZAHA LT, FOM, T h LAY FEER
1 & FEACER EOSRRIA G ABEhHIFR S 2 B
J7o, ZOEMIE, TEEERNAS ST D AR OB oA
Th Y EAE R TR a5 L O BR L2, #%
BRsdh o ¥HE RICEEMICHRIEE 2 o7, 22T
IAHE CRIE T H A2 T2 Tege¥) THEREAIRHE
W= T- OB TI3AT 2 720 o 72 LN, EM5ETHR

X @M K W



BTNRNT D T & THEA R 2 LM Bl T Tl
BESELZENTE, RERFEROMGERE T,
RERPELED)STZL D Th D, FEER., EbALL
EMEEATO ZENHETH D ERNLHFITh T,

3.2 P EEDOT Y BORIEE

2P FEETIE, PRk 13 FFEE oY e v 7 Thia LARR
(ZHRERT 2 HBED A CHHEEAT > QD08 ZORK TR
17 AR X0 i TAR R 720 CIERiA © & 72 W B i~
WAL, BUELD LT DIERL TV D, EE 300m OF
PRITEE UGS Z LIRS T, EOREDH
FAICEBIROTRE & AR L T D a5 720, #Rok
A A T e HEERTRE/ 2B B & O e R > R

PHZE L. Fpk 30 FEL VBB SEL TETH D, £,

FIBEEFTORIAHE DT DESVEHEH AT L CHZET
THY ., I & REEHSEETOMIME 2 PR 31 FE
HIVITO FETH D, ek, FEEOIFRIZOWT, &
KIS o 2 —ORERAE T, Y7 LY BEok
B &R FZEIETRERT 2 b o LHEE S TR Y,

BIRRIER OB BED TNAB L ZATH D, BRI,
AL R UBEHAETEYEL T D 3P OB oW T,

BT b A HBEDHERS S TUL7RL,

3.3 HIEFIREEDHIFEEAHODREL
FHALSERIE C H IR X W IEEIT 2720, 44,
FHEND TMD & FEKEEICERE LT & 23—
LRV HETNE—TT 4 —THlETHZ L & LTEGES
2, TMD OHERFERITNSY) S LA T T A
THT L EEITWEN, ML LMD AT 2%
BRE L., HIHRAR ORI A FEhE L 7ofE S, Ml 4
IR—ZHERIZA T AL, TN TMD ORERFEEE
LV EARIRT % 2 LN TE T,

3.4 SRR IE T DERERESR

IR IE O HEHMET, Woa 2 3Rz & LT
D B OREFED e EICE - 2P Tl YHEERSIC XY
FEREDSIREIT 5 2 E NS ST, BRI X D TR
Bk TaM T L TW5, ZOMREZRY Z &k, 1Eic
Lo TEMMIRY AT LI bT-0, REREIC L D80
TER DML ZAT > T D, R, B & K=
2N H DDOETFTOIIRL T L T D Tzsd, 514
bkt L G ZED L 2 L L LT, ZRDHORE
(ZRUWTIE, WEFD 48 HE D 63 HEE T 15 4FLLEICED

FERRE 05 &4 T U Ot L 72 BB I PR DR A PR,

R L2 L CiTo72b0ThH Y, HffifkcE=bon L
HoTWna,

3.5 =T )Ly RRIL DB A EIE

NI —a—TEINC KD —T NN ROIEY %5
127280, =708 RV MIZZERE 3FL -
THEEZBEAL TS, 2N, BEORERY HIEESE

Vol.42 No.130 2018.3

itk HIRAZEN IR D Z LV TR Y | R
I ERE SEZLIATHY Z I LW, Lavl, B
LUHEIAETIL. r— 7 Ry R SRS R %
179 212, BRACIREERRGET D& 2 HZ D AfL, —HO%
RIS | L & e /) O LG K 5 B 0%
R ERE 2R ET A Z Lic Lz, o, HEIX
=T INEEER L r— T T L TT ) 72, HIED
FCONEERAT H DT, MOIEHEEAT S RIS
PETTI LY~ a T AEEDT,

3.6 IEERBRORFIEADRIIE

R 26 FENCIEHIENT T DNUE S, MBI 5
(2 1[EILLEOBEREC, ATz ucib s
ETHRIREITO 2 ENEB LS, L, Bk
KiEIEL, FBER 4km, FHEE SH 300m, EEELREES
) 60m DERFEED TH Y . BEFMITHET 2 Z 1T
K TIIRL . RO LTRSS T O S 5 5%
ZHL, ZHUMD D HIERZLE THHITL TN D
LIATHD, 7B, MWHIIIEL, M0 6 ShEH
VEZER A 3 56, M 1 SR E ST Y.,
9 80%DER NN CATHE T X B3, ZAUZTHEISAIINE S 2 B
DAHT, TEERE BT AUGEERTT> TV D, I D
D ERITEZONTE, M Z b7 a2 %558
LEDPALERVONHE TE D N ERETHZ L
LD, ZOOESOHE LT, FITRA_ 7 = A
aRy NRBHTE5,

BE—1 HOEEEEOMINES
Photo 1 Additional scaffold on telescopic scaffold of inspection vehicle

4. HHYIC

ARG O-ER TlE, #9 10 4FH O THHIM T
TREOLVWI TP =7 b & LTHIE R i
SRR LT, MEFFEEERE L. HICHkehThY . 4
% 200 FELL EOHERFEELIC IV T L2 —, FIHE
B—DOTPHEEEPUIEOT, TDTDITIE, fkk.
P, e, FHEOYA 2V EEILT By bR AL
Nkt S D 2 L FDOR—R L AR TR A
L., RIS D 2 & YA ERME Uike L C
WS ZENRBEETHD,



—C ST 14

P KIEO#FEHE

Maintenance of Seto-Ohashi Bridges
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Recoating for the Honshu-Shikoku Bridges
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Heavy-duty coating system has been applied to the steel members of the Honshu-Shikoku Bridges and the area to
be repainted is approximately 4 million m?. In order to reduce repainting cost for the bridges, the extension of
recoating cycle is essential and the development of much durable materials or specifications is required. And to
conduct efficient recoating based on preventive maintenance strategy in that only top and middle coats are repainted
according to the prediction of paint film consumption, improvement of prediction precision is required.

In this paper, improvement of durability of heavy-duty coating system and development of thick film paint system in

that recoating cost and period are reduced are reported for the cost reduction for recoating. Also, improvement of film

consumption prediction and study for the prediction of peel-off of paint film are explained.

1. [XC®IC

AN DU FEREAE i E B OMHE E ARG (LT TAUE
G Lo, ) OINEERIEOHEREILE400 T’ &R
THY, HERFEEIC 50 2B RIIIEF IR E
<\ KIWEAEGD T A 794 7 va X s aiIMET5IC
X, RO A MERDS R OEETH D, D7,
APUHEREFE Cld, AERRIE L 0 MEFZ2R B A EREOER &
HADMAMECER LT, FHUSHE AtsRE 2 A+ 5 %
ooV yFXArh (BUF e 7 L
9. ) AV, BRI EN S BEE VS
BrLWREEAE (ENRRIER) 2%, Bl T
(B—1) , LT, ZOBKETIIEHY 7 OB T
O TOSEACTH Y . Lovd i TR SV FLSEHE L
MBS I BORLETFR LN L L, &
B w7 ORGERETHH TRV OB AL L SR H

B L EBEV ARV EZ D LEIAL LTS,

EFRBEROAEIE, B2 \TRT &9 ic()tEm
DIREDIRT . QBIER DHIIZIE S Ak
17, QL&Y F&Y | TBY OREEEOIAIERE
THZ LRSS Y,

BifE, WG THREL, BIESNFEICER L=
LRI DFEELTND, ZD7=, i LHEDR2 2
AP O R R AL 2 SR D > DR F HEL
i35 BT, BIROBETROREE R ERnEE L 705,

AFE Tl WSRO 3 2 MERcm T =B e LT,
B A 7 VORI E B L EREREO I L5
AL &8 TRERIERIOBRIZ OV CTHRET 5, S5
(2, BRI O EIC LB 7 B O H L TR B3 5 H
FLE LT, 2 E CICEBHE SN BIEDOHFERII L
EOT —H EIER LT b FRIOEEZ BT 2 EHT
DVWTHET D,

X @M K W



Eh=mEE (SELIZXLY)

thiE: TR VBB Z R (30um)

T & : TRF 4 AEER (120um) itk i B IcEVIEH R EE R

®
EEYEPBYDEEFORE S

WM BRNGH AR LB

EHO ) F AU (75um)
i B
HM—1 EEEELk
Fig.1 Heavy-duty coating
DRRERD QuEILET
E
=
B QTF - LEYFD
i

BE
X—2 ZFRHELETIL
Fig:2 Model of coating deterioration

2. FEOX MERIZE T =-EiE

2.1  EFEREOILHELEMAE?

B BEHOIE, TEHEICEN DR VTR D |
K= B2 b < BATERRE X 0 Al disr S Bgeic
IR U L& R EREE VT D, BTG L
RN Y o L& URIEEREL L U bt N D 5o
BIIREEIA B L, F BRI T OB AR L
LTEHLTWS, £ LT, BRI 5 - E 05
iy SN (7 i 7 W= /N e SBONE iy o
BA%E L, WP AEOBRREICRA L T 5,

PURIZ, A S o SRR EEHZ DUV T, BlFsREE
W IAB O BRI O TE SN K AIHANMEORGERE
S
(1) AN 5 > B O BRFE I HE

RIGFIED BT EZAEI B W TR A ROE L7255
FRNEBEOIGREDIK TR Sz, Zhud, Al
HEEOBRANEZEDT A N L—Thh, RO

R L 72 D BN & D BB LT 2 EEE),

e ERINED LRI K BB EIC X o CTRtIE iR A
ECSEBBEOHENELT- LD EEZ BN, ZD%
{BZBL<T=0, BUTO®RGERIHEE LT, BbF4¥ %
HDOEEEE D72 EOHRBIZE Y TEIANES SR
FtiREkh Z2BR% L. [FRRC TS - Bt EE
% (EE) B Z2HIE (201045 L. 20114EE LY
WP KIBOBWERRED FRY ke LTERAL TV,

AN 5 > SRR RO ANEREIL, BEOH LN

Vol.42 No.130 2018.3

e E COMITICRERMZ T 5720, BIROHIL
THRANZBN D IEREDIKFIZER L, JEREFREE (W)
MWD L 57T DHIED ) 12KV FHET5 2
e L,

MHAPERED R, =B EEM SR VRS R
AHERA I L7225, S OMENEMED 72720, B
I TR OFE B % I D O ERE CEEME E D &
W L7z, () AR =YY 7T R M2
CIF el &), ) TORIGEGERBERLTIL
FERCRFERIT 1 AFRETIHE TR R LT, 25E T
AINHEITAR T L, 3FERGERE R I8V T50% R &
725 (B=3) , ZHNHLORBREERLY, BEMIK Tk
D AHMMAMEREL. B B CONARIRFEFR A BB IHI34E
TS50%LL EE Lz,

24+ R 364 A 484 R

(= AR

0 1248 60~ A

() Bars> sk

367 A 4847 H

244 H
(fEEE)

0 12478 607 A

—3 RRREEER (ELHEREARER
Fig3 Rate of gloss retention at Miyako Island

(2) EEIZ BT 2 BRI A EORMGE

FHBIZBUT B EiMANE S - FEEEE ORI A 2
RET 2 Z & B E LT, A BBICBEREHOE
RERT ., JERIERFEREOE 2B L 0D (J
-4

TERERIED DRMERGEE (Q015F10) 1TEE e
EOEET T B—BIZEiHANE S > FEEE D
WRFFEROAERER 2179, 22Tk, UGG
TR SN S - FERHIEE RO IR R &
e U ORL TS, @il ANES > B RO R E
ISR O X X D ERN RS, FRIRINROR
%58 < T D _ERER O LR COMK F AR K E <
2o TND, mEliANES > BEEE & (e - st
JEGEE DB TIE, mlitANES - FBHEEEN D 5 A3
UIEIRER R AR L Q0 D, 2, BHIC K s T
i, WEE S, BEOSI, T, B EOZRIT
MRS TR,



Cig ]

81@

—4 ZRRERERME WEESH
Fig4 Fixed measure point at HistuishiJima Bridge

B ERSOR (REMM £938F) OFmMAMS T (RERIM 465F)

-
I~}
S
xR

100%

96% 93% —" 51%

95%

g
®

E

@
]
o
@
ES
|

e a7%

(&) B 3 S 56 o

. oox s
g 8 2
°
g
&]
w
8
s

L3514 T 3%t

—5 JRERFFERDLER
Fig:5 Comparison of rate of gloss retention

2.2 HBIRREHORMK

(I

WL, ERY - PR 0oL AR L
LTCWA, 20 Ol TIZIZEY) FHEPEND Z &
BIRRRO - OB Y IR OMRSNIE L /b Z b Y
DYUEOHRHNPH D, FEY I, MmO RSB D
JE L T gL O EEE ED HEERIOEEINETH
V. THEEOMEMEHE MR CH 5, ZhE TO%
PEYHEEICE B L7ziitlc kb &, HEh i kB jgo
FINOBFOMFERE 2/ L TRBY, PRV ENFELTH L,
FHNCBEOERENEIT L, TR OBEENELDHZ L
LD, I T, HEBY & B AR TE HEEHC X
VI T T2 Z LIk 580 FHOE b ke
THEREOBNEZIT-> TS (R—1) . ZOH TR
BEHZ Lo T, e EDE RO TRV EE Ot T
DNATRE & ZodudE, R 7 L OEIHRIC X DA IUERS
HEOLCCHaRDHIFF T X 5,

a4 % 20134 D KRR i TR D FiF 2 Tk — 212
PS5, ZHUTL D&, TERD2EEY O FEBY LF
FREE OB Y PR TRESBEIO_ T/ RETH Y,
B EES OB CE 5, Fiz, A TRERGEE

I FERSREBENCldd 5 DRI AR5 T I EAH&
DVDIROEREEE TR o TND, RIS E N DR IER
Biba® (VOC) MREFHEZ KT TRNRH Y . &
TR EHIVOCH IR 7273 2 B Bl L 7- Bkt
Thdd,

LITFIZ, BG4 OFRdaalBRic L 58 TREAG
BBz 7Bk & 779,

F—1 AIERPBEGH
Table1 Thick film paint
Tt |[ZmBEE| ZiE B[R w =
IRF SHE|5> RBEE
BT 478 | ZHoE BEE  |RFBY
(30) (25)
wTmmgn om (BTEDEM O—s—%y
X ( VAOBFRIEELT 2LRERE (um)
x—2 HIRENEIER
Table 2 Results of painting works
;3 16 T & HIEHREK EEEHK
BT HHO P47~P49 s
Yy P54~P57 *’E’%;ffl 1.38/18% L
(£S5 (7 73%)L)
L£I15E P43~P46 BREET :
(A—35-) @735 1) 7A L
(2)B HEABRE T

20124 1 V) Sk ~Dii I 2 fegt 3~ 5 72 o8 TR
BOFRBREALE 2 BAAG UT-, 20124F Il = A8 </
HAE O CThE TS (E 0 M, B M,
M) OMEREAT -T2, FORER, BIEOMERNR
SOHE LY, BEE H oS B0 T ORI L o
TR TEDLDOThHoTz, TOMIZ, FREOFRE L 72
HE T LI, ENLERE X COIBHFEIEEE
CHRBUEALhE TR ATV, il LHomEEoft vy B
BHEOWR L, BBUORERYTHLIZ LE2ER LT, B
B — 122030 KSR E TRFORI A 73, Jii T
1, 0—F =0 AL LT, AECAD T v T
I RIFBIC L D072 LT,

Y]

! 1'..; 'F‘_..- g |
BFE-1 ATEENHRETIKR
Photo 1 Testing works

X @M K W



Mttt e OFBPEIC DN T, EEIMRE ORI
7elod, BHRRHAHOE R ZRE LTS, B—612i
Bt T34 O PURRFROFE R A2~ 9, T B
T, A TREEEERAOBEC, HREME T LT
720, FT—NTEEE TS4E% £ TofE EER (IS K
56007 VA 71E) OFERZRT, B TARARENL, 1tk
DOHERY ZEWES 5 Z LD IR & O ETEORERA
MED—D LEZ TV, FTEOMNE R LTS
Z DML TE T,

Q) AR R

ERl = NS e i T DR 1 [§ OPAN (1747l g
HThsd, B-—TICEHEEINEE CORREDIK T %
T, MkBERAT TR O TR, EiltANES -3
fHigEEl (®—3) & RSO REREREZ A4 ik
PEET D2 &, Fio, 1D 5> FREE (R—
3) LoEZTIL, BRIARRED NIRRT E

RBRISFROXRRHE

RERMEEERET (MEHR) = TRSERHBEI(ERS) ‘

1200 118%
106% 108%
100%

1004 |
% o 6%

# 60
® |

540‘.‘

20%

sS4t D#t N#
EIBRTEH (4t

—6 HERMET 3 FERONRREFE
Fig.6 Rate of gloss retention after 3 years from testing works

x—3 MENHERER (FiREHEF XS
Table 3 Results of adhesion stress at Minami Bisan-Seto Bridge

(B4 :N/mm?)
R ZH | WHE | 2EB 3EH 4[E1H
TRTENEE | A—H—| (H24.9) | (H256) | (H27.9) | (H29.9)
At 5.4 6.0 6.0 6.0
B%t 5.4 6.0 5.7 6.0
412 C%t 6.0 6.0 6.0 6.0
D%t 5.9 6.0 5.4 5.3
At 5.8 6.0 6.0 6.0
Bt 6.0 6.0 6.0 6.0
VIARE oy 5.7 6.0 6.0 6.0
D%t 5.3 6.0 45 4.7
¥T6.0N/mm’ AL 1 DIHEIE. [6.0N/mm? 1 &R,
120
100 _.\"\
3 —— ~
i N NN
® \
% 40 §;
20 o
| —
0
0 12 24 36 48 60 72

KEHMH(A)

=1 RREFEE (EHEREHRER)
Fig.7 Rate of gloss retention at Miyako Island

Vol.42 No.130 2018.3

LTWAZ ENRERTET,

@) BRI A 7 AR

A TRAEELONE T E R ONE T IR B CTH Y |
BINUUIZ LD 3 A MEREHRPEIRFCE 5 2 & 2 fEi L
Too Fiz, B LD SHELOMMEENE & RSB E Of)
AHEOERMBEIRNZ LR TE T, 722 L, BED
THEERAEORHRICIX, BN B Th 5,
St TAPEORHMIETE GBER. ) 7o &2kt
L7z ECATREBEOBE LEZXK S TETH D,

2.3 ERYZEHORIAEFERFE

A 5 o> BB DM L, BIE L ThRe)
IZHNDIREDIRT OEIRIRFRR) THEL T\ 5,
LU N S, SEIRERERR & RN B B0 R E D
BRI T L O LN SN TRV OBERTH 5,
B —8IZHENRA 5o FERIRFERAL & Rt ANE S>> FHHEE
BrOE B RN R CONRIRERR LOLRERFFRE T
DVEFERDRARER 2T,

BEIRE OVEFEBRIAREN T3 L b AR Tl s, %5
R SRR BT FIRIEIZ 72 - Tos b Bk
JEOHEEDR A L TWDMINICH D, Eo. @tk
SoBBIRERENL, HERTLS - FRIFEREH R
FRUIMI R < | BIFEE O THFER AR I 282 4
FELARE & RIS - FIIEREHC B L e o TN D,
0¥, BIEOEFERECOWTIE, 1Xh X AREL,
A bAKGEIAR 21 TR A LR B B,

TEEES o R IEEN

120 12
100 EREHE M) | 10
g i B P
*ﬁ 8 \ Vammem | %=
£ 6 A o : I. =2 eg
gé \ k’\‘\‘ S e e "n?" ) =
R 40 AN\ P S P I

\ o - =
20 \1 A s 2
0 * = 0
0 2 8 7 9 120 144
BB (A)

0 EMAMES >RHIEEH "
100 0=} \ 10
s 80 \\ 8 g
£/ | 1 £
g o |l () | - 6
® \ Qi e &
2 w0 S A — 4 ®

T 2

4t 0

0 2% 48 72 9 120 144
REHME (B)

—8 NRRFRLERE (ELEREARER
Fig.8 Rate of gloss retention and paint film thickness reduction
at Miyako Island

10



3. HIEFRIOFEEMLIZMI+-EE

31 W=
BIESEEETHOA A — V2 E—0T R, EHRR
KA LR - NV TIRB S, KEMIEO%R

BADGET L, BUERF RASOWE 2 2 I3 L T 2705,

Z ORNZEBHFEREOFHAAEOLEE, B L ERY
BWEIOMERER LRS- 7-, BIFENFEEHE 2 RS 5729
OWFEEOFNE, YHITRTERBR T OWMkeT —#12&
STV, Ball CIEFAG ORI A BRI, B
SEIC L DRI~ o T, MiMEEZ B L B

DEBEIOME L, THEETIIRY 7 L2 UBHIEN D
SoFRE~, BB TILES > FED b A
SoFMNE~LEEH L TD, FHFEORELICEY
Y OiHEERED R < EREREE DY N SN2 E VD |
BB RE LIZE Y FICEWEMRIRTE 5,

TRIEHRE T DB, VRN SRR A TN FEs
TRLUTRDD Z &, BT XIEFEREE & s
DOERICH D, B—101%, FHREIC L, WS HiH
FEHE & % 0 FERI O RIS & OBIRE R LIZH O
THY., HEEEITIZNETICREL bz, HDHWIE
HER S AHIPHZ R LTV D, HRY OWMFEERE)V &S
<FHED ONDIE EFEMIBRIMOD 720, Bz
B2 319 5 B KIB O/ R R O EI2IE
FRIOKSE RO b D Z 212725,

HRET NS 5 b DIEAEE L 55, WIREIT
EOOEXNRH Y WX FEMOHEIL F5 0 BRI
Oy OTEFEDMERRIRIETIRE D LB BND Z b,
R ORJRERAE ARG R < HHET 2R H D,

THEETHIDERRIOFER L 725 U A7 B30T 572912
I, T =X O+ HAREE, FEHWEEE L CHa7elE
FENMGFOND T OB, 7 —% OB (HEE
W R OFEEFEE OIS > D) | FHiy (RAE
HE) OREIHOWTERYNEELT = v 7 THVLERD S,
Z D7, FEOBRBIEFEOMER & MRS L C T lO%Y
PEZRRET D LN H D,

7. BB ofiteErEREA ) iU, EEELIS %
B LS EBIEay 2 Rd 2 RTREMEAVE U B 720, oo
(EERNZADWT BB b TR EAT 5 72 D7T — 2 X
EAEDDIVENH D, ZHUZL D FmOEE DN
HDHDOIE, INETOERE RS LM 7 RO
D OB L DBEIEFEECH D, WY 7 D OB
ZITEWEHECIEE LT ngs, b emsiiz %
VLT HETITITER L2V E WD Z ERRES T
RN EnD | BEOFHIEC T RIAEDORG ST & 5
ZTW5, B OB ONWTIEL, RO BEFELT
WAIRBETHER Y OB LT LT D & — A0SR
nTEY, E&BYomfErEsm b L, ORI E
U5 &, MAMED S D ARG OB TF
MER)EPICHEET D TREMENEB 2 DD Z &b,
FRER 0 BT AMEI S L C b R AR i 2 B T D,

11

BE (um
350

300 hEYDOEH

[TTT
\'mwmw\
T[]

[ RUDLE> oR MIEEHLE
250 T [T [T [T

EEEEEE B

*/ oxi% ||
N rﬁ;ﬁgﬁ?

200 | TRFHIERRGE

150

N

100

%8 5 %@
M—9 ZEHETFROA A—D
Fig9 Concept of coating degradation prediction

140
120 KU LA 2 (B0 um
100 | — 523 (25 um)

geo

® 60 R KIET A

T g0 (F1918)

= EEeFH

#® o0 | v

_I_l

0 —

2 1.5 1 0.5 0
— MR s
EZYHEFEE (un/F)
—10 ZERHKLM & HFEREDREIR
Fig.10 Relation between paint film disappearance period and rate of
paint film thickness reduction

LUFIZ, BIEHFE IR 2 A RSO & 8
JERIBE R 2D TN DOV T O ZHVE TOMGETRER
2T,

3.2 BEHERIIHNT LT RREEDOMRL®
BETEEET I OREEEA)_E I RS2 O B &7k
AIETH Y 2D OHEFOREE DR DR DGR
L7pb, Tz, BoN=T—% ONRFEEE AL TS
DEEEET DML > THTFHRERICZENE L D720,
WO B IEORGET 21T > T D,
(1) FRFEE, BESEEERE DX X 2 EE L4k
THFE

FREI BT DBIEO A AR LToRER, ’—111C
AT I RIELOE RO B, MEAEH AR B T
PlCE 2 EMBHLMNE T,

T/, BETEREREIXER A TERICE D 2 &0 D
IS DR R L= T hn v o b—
varEETHI IR, BRRRIESE TR A R
BLTRITDFEEZBIE Lic, B LI TEDA A—
ER—12lT7 3t THY, BT ) v TS
N DFEHDAE U772 BRIGIRAE & 70 2 IR 2 el ok &
HHDOTH A,

X m K W



0.035
" REER 0,03
— FEREERN

500 | EZEY

400

1 0.025

j il
0.02 %

1 0m5$

1 0.01

1 0.005

0

300 |
W
200 |

100

EEEEEEEEEEEEEEEE

- N » ¥ b &~ ®» 3 o0 - N » T b o

-1 EEYEFZREEOSM (BRI
Fig.11 Distribution of remaining coating thickness
(Seto-Ohashi Bridges).

b
al

B,
THYBEED HERE () D

. FE>o% T iEpoE
i
iz TS RBYEED

e Yok A

T& U\ EsmmEo
\EooF

RIS \
CHXER)

M—12 ZRHZLEFRDA A—2
Fig.12 Concept of coating degradation prediction

Q) BIHBET — & DEFE

BEFE OB TRV BT — 2 83+ Tl |
st U7-fs i, 64720 MBS E LT, 14
FERIE 22K D D T2 O OVHFER 2302 DL E, FRTRE
Z 3005 FEE DL B & UIER0% LA EDEHEE NS B D
ZEMHLMNE IR T, IEST OEFERE OFEIC
DUNTIE, 20134EEED B AT 2 FA Ry O A& T
ARiE LT,

RY 7 L& RSB W T, AT B
TINETIZEL DT —ZBPERIN, THFERHEIC OV
TOFHBHHEATD, FEEIRINEIZH D 5~ G
WEHZOWTIEIT — 2 ME & A EEF > TR0,
WY 7L ORISR A2 T — 2 R L T
ERH D,

20166F4F4 HIZ TE BT ) 2EaE 2 [N EmaR
) EEICUET L, FEtT — 2 S HEE T AT T O
7o DI E TR A HUE Uiz, SRS 280
L., FIdEEEOHR (W) 50k L Tna, THFE
BOFADIEE RET L & ICEFEEF A E S ORI

AR LTz, 5o RBIEEEIO R F IR ZAE L,

A 2 FLIE L T 5,

3.3  EERIBEICxT LT

B2 A 7 VORI ZK D T2 DI BB R
ERRET L. BERBEROMERED /T o A &2 LT <
MRS 5,

Vol.42 No.130 2018.3

APEREFBEO/MIEREEI BT, HIEEC X 2 28R
FRE TRV, FBEDZ 1T ERY &b DfERH)
e L MR 7 DBEE D WEHFHBENR 2 < &2 HD D,
R L 7 OFIBEIHRR S CHERIIZ 2 < B,
ZOER & LT O — AR OB HEE ST,
2B, ZOHGUIES D L ZARISIERIIR O,

— 7T, —EBOREE TR A U OB BIEDZRIRA
b5, AU IAEPEENC R 5 BIEHEE (BE—2
ZH) KOS 7 OB b, RIS ARG T
THEO R BIEOHEE, 5S<in. LOEORR (BE
=32 Tho,

L v
A

FE—-2 BARBRKIETEOEERH
Photo2 Coating peeling at main tower of Akashi Kaikyo Bridge

-

FE-3 REBREZAEDEERERR
Photo 3 Coating peeling at girder of 2" Kurushima Kaikyo Bridge

DIFIZ, B8 8L ik 7 FIBEHZRE3 5 2k
TOMGEHERE T,

() B30 HEE (P 2k) OBERSGHTOBLR 1O
EBEELOMERER EICfE ), BIREEREL bl
DENSDHBENE T D Z ENH D, FOJFKZ R
LT, FEREOAEoT, FIBEREL AT 2 350 L
7o TORER, LFOFENBHGDE e o7,
AR (R DRI X BT

BV DA LIDIRIETHER D O AR AR RES
- HeL, BB LR OEEOMEINMET L
T EEY BRRHEET 28803 MERshTnWb, BE—4X
LT =LY BB Zafll R L, @& L
B OPESEBEOFITH Y | BHIIABTH TS
D NI L TND 2 E PR TE 5,
ARDIEEAE 3 72132 OITER T A48 S, Rk
IIINBVEBIRICH D Z Enn, M BThE Y 0BT
L TWDZ EngEbiviz, BIEOEPMAGHTIZ LY |

12



WHRIFTNPTRYEETIRBEL TS ZENH LM E
7o TR, IR ERY &Ry ofEfRIBEO X &
LTEZBNZ, 2 CHIBEROBILR T (G
45) 1T K DRI & SAEH LB TR R
B (BPRATRIE) (2X 0 bk L, bR AT L,
ZORER, AT NVTHEREDMER L= 83 & HEE LT
WAHZ EBHBMNEIRST, ZOTENE, FEBY BIK
HAEIL, B HIRA LIERIZ X0 BRSO 5y
R U CWBRREMER B D EE 2 HIb,

2) BB FRAIIE & E - FhRIBERE OBIR

SAICAS 7{BR 1V 4582 X 5 i 0 B L rhig v BiEioD
BESIZ 3T B HIBERE OFHARE R 2B —13 12~
FIEEREDIEHOE KEV, EB Y OBAFBIEORD
WO RBERE MK NI A H D, 2D b,
¥ 0 BN M E SRS ORI L B TR D WD,
{EDSEAT L= FREE N B D LB Z b,

Fio, EBRYBEN S HRREE L 2o TR Tl
EH TS REEMEN S D70, BIFEORIEHERHE S %
BEHGAE AT > T D, R L2E 0 g2,
02mmFfEE D R D LB H R Th -T2, BEE—5D
Lol BHEEGE O L5 ) BRI im TH

V. AREREEIE (B0pum) KV o T, Ee,

TR Y ERIERTIE. TRV VYD BN o 77D

PERY - EBROBIENES oo TG Z L b S v,

At bR Ak L, B0 WO SEAET DR
FRIRRECI I N OBE IR & fsE T AT T 5,

(2) R > o 7 FIBED LR S3HT DELIRD

MR 7 JENTOFIBE L, dEpki OB kIR L
TWDHETFRENTE T, 7 ANTEEOHIKRMEER CTD
EESHIBE N B R SN D X 212720 2007 4RI THRR
WA 31 DB B I Y 7 L S WD —DD
PN L HEESND | LEHEIN, Sl B i
KGR OBERHBENBT L L CE 722 &0 b, BBt
DOEALEIR OFHA % Fhi L T D,

PATIC, Wi LEfFoeE, SN+ oEmER Lz
L TR Tee SN B

Dt T4z

i T OB A MRS D125, MY 7 B fHED

TR, PN, BERERIT A A TR BRI 2 R L

200443 H 7> 5 FEEHMET AAG RS b K ONFIRT 48
FEREMTPNCERE LT, 25 OFBRIRIZ DU THRIT0AERE
WIRHZ TR, BRI ETTV, i LSO RGO
LR LT-, R—AISEM (GEAME TBEMEE) 1T
X DBIE OIS K56007 /LA 7 #RBROFE R TdH 5, SEM
5D FIWERIRD & O HERL 1, R F-H DI A7)
TSRO TH D, FIFEREOFRERADIEAESA ) &
FRLEEDS R, B D UWIFE IAMERN &V O fERITIZ &
A E RSB, I LM L S EOBLEMEIIMER TE 72
nolz,

13

I3 BE (N/mm)

o
S

BH—4 Y OBRE
Photo 4 Yellowing of middle coat

_—

<o
< TBEEE T *
y = 0.5701In(x) - 0.52
R* = 0.4393
o
* o

> L 2R 2 =
SHUEERE (748)
BH21EERBMEE
AHBEERSE=
OHUTET— 4
CUH2Iw=EET—4

o
o
S

o
o
o

bo
o
S

0.50 HOERURIE, FRERTHADIRE
BRUTHELT.
0.00
0 10 20 30 40 50 60 70 80
£y BUE (um)

HM—13 k2 ZREHBEREDORR
Fig.13 Relationship between top coating thickness and separation
strength

S5 11pm
Y oo

BE-5 HMEHRER
Photo 5 Cross-sectional observation results

2 LR 7Dt

RO KX < 725 & AR DMK T4 D
WD Z ENMTNETOFETHLNI /2> TS, il
SRS D T DITIIINER D B ARSPIER DMIEHG S D bl
DL b, AREIE (LB TEY) O
TR OV R MEREOHR A FEhf L 7=,

RO B (SoFHE) ORRE R OVKIRKDOFEEME
REIX. BV KOVFRY B (=R R OSEL
EFEESELZEBHLNE ol Fln, AT UM
JEDFEIEREIT, BBE AT Z LIk v idEm LI
e AfHANCSH D Z BN L7272 (B—14) , Bl
1E, BEOFEBMERR ORI M2 TR RERERE R XD
TEZFEM L TNDEZATHY, D 7 FDE
R 2 HED T TETH D,

A OB W



®—4 RESABRER

Table 4 Results of exposure test
HERAZ ZED-2 ZEN-1
RN OR: £ Q@ DUy BBRERG
v X ;e
o~ R AT
2 ot
N I
% SEMES 1k i |(
&®
W 1. ON/mn2 T oN/mm2__
BEEEH OR:E @ HEREMI1/2
n
w
N
% SEME& 1L FE | e
P
H3E A 1. ON/mm2
BEEH @ KBERM & EE1/2
0
w .
i .
% SEMAL 1L FE | P
b
58 1. 6N/mm2 3. ON/mm2
SEM®D B& Ak B 3 7 B %
1 [BBltaLHLNEL
0 |[BitDkiENH D
m |[EEfEL T3 (V&L YER
N _|EtLTWLS
V [BIERUEIANS D
b FHREUFEOEREZAR-IEEOHE (mTH)
; EZE(GoFR) | g
-~ @ N ‘ I oA iR T
m i ) A -
k. ] -
® | o
E |
NS i g Bt
X & ‘ ‘
i . ‘ | |
a BE FTE@E@REY) |
‘!ﬂ : | Ao ELE P s A _)(_..
% 2 | ‘ ol !
o 0 z D‘ = o .o o .
EE (um)
H—14 ZHEE&BERFEEREDER
Fig. 14 Relationship between coating thickness and
oxygen permeability performance
4 BBHYIC

Y BIEOEMAL, B TERRRE OB, B
THEEHE LRI DX D S X 258 LT BIEEDS
EFRIFHEDBRFEZATo7e, ZHUTL Y | ARIEHEE D
GRS = 2 N ORI & BB B Hl D SRE D I
TERIUCH D, 7ok, —HBORELAUTITITBRER)

Vol.42 No.130 2018.3

ThoN, R ey L oORBRHEES, B
BOLAITEXT B & b D 3R NGFEOER» B 5,
INBIZONWTE, 4% bHEER O & XSO
ke L, X OREFED DT A TV A 73 A MR
- AR O E B TE A TN 9 D MBI B D,

Fo. BB BEROMANEL, HIEOPIERECcHN
LR EOIERE DR FIZ L W L T 523, £
HI7L BB DTEFERHE & DOBIRIZNT L HBIREIC 2> T
72\, EEIETHREA ORI X 0 RO R &
THEERE OBRAHREL TV & biz, BB RO
T A2 5l 2 72O D7 720515 - feIEOB% b
LS%MOMETHDH EEZ D, IbIT, EED - gy -
T OFBEIENFE L CHEREY 7 124 551k
KI-0DiRd - IRAICL Y | Y 7 OREEIZ L 59
BR3P o< Y EHEITL TN Z EIFHETE 220, 200
FLLEE WS REIORSHIMZZ 2 126, W o
DIEIEFIAZR T L D500/ 2 UM TEOMNL b
LSBOMETHD EEZ D,

R MR EBICEO D HRNEL, ZOa A K
Ml Z I U B O RN 2 85 & 2 7= SRBE O fit T
METHD L EHIZ, REEETE LN BRSO
T2 WA, FHIT S 2 2Tk Y. S%OEE
DPAFERERBIED SEUGE R L TN E T2,

SE X

D) HASERKHZ « SRERRIEERLE - DI EREReE, 20109

2)  IMRRC IR S > FEREEE (PR DBR%ES,
APUHEEA, Vol30, No.107, pp2-8, 20069

3)  EEEpMiIZE, REFER. FEMLRMIEL o SETAMES o R
kR (EE) BUEOHIE. AMHE#H, Vol3s,
No.l16, pp2-7. 20113

4y KINZRS &AM S - FE Rk OBSE L 3w, B
FHFER, Vol62, pp.17-22, 20168

5 KNIIRF. ReHEIL - FEEMICB T 2 &AM S -
SENEREI O RMIMAMEOMEE, TATRH 71 [FIFR
SFINGRRZS, 20169

6)  RIGHER, TEARFIE « BRBEICEUE L7 BBt OBH%, &
DU, Vol38, No.122, pp2-7. 20143

T ORBHER. RRSS . ERRIEOS T RIS AL,
APUHEH, Vol39, No.124, pp29, 20153

Q) KM, Mkt « ERFREIEDS L TRITEDH
6, HEETH5RCE, VOl62A, ppd92-502, 20163

9)  REEHERR. RS« EPABIEOHBEERNIZRET 5
P, TATFRET BIEURCANGES, 20169

10) JACKEJS, M, THBS © R0 FIEEERICRE 3
% FREEERARE R, TARFREHT2 GRS,
20179

1) PEIL, SfE - SEeEis, Gk, 1989

12) KM, REHER - g 27 U v F31 vk
WZRE DA, ADUHcH. Vol39, No.23, ppA43-44,
20149

14



—C S

:EIIILI
4

A EEERIFICE TSRS

xR

Fatigue prevention method on Honshu-Shikoku Bridges
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In Honshu-Shikoku Bridges, the fatigue design were started in the field of the stiffening truss member used for a
road and railway combined bridge. Various fatigue tests with the large scale fatigue testing machine were carried out,
and the result has been applied to the design criteria and the fabrication standard for long span bridges. Many fatigue
damages were recently reported by another road management offices, and many kind of fatigue prevention methods

were also reported. This paper describes the development process of the fatigue design on Honshu-Shikoku bridges,

and reports the studies that are aimed at ensuring the safety of the structure for fatigue damage.
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Photo 2 Automatic ultrasonic flaw detection
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Seismic retrofit for Honshu-Shikoku Bridges in the last 10 years
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Large-scale earthquakes, such as Tonankai-Nankai Earthquake, are to be happened in the near future. The seismic
force of such earthquakes may exceed earthquake motions considered in the original design for Honshu-Shikoku
Bridges. Seismic retrofit study has been going on to further improve the seismic safety of Honshu-Shikoku Bridges
against large earthquakes because the Bridges have no alternative highways regardless of a part of important
highway networks. The report shows the outlines of the evaluation of large earthquake ground motions, seismic
verification and retrofit design for both the Akashi-Kaikyo Bridge and the Seto-Ohashi Bridges.
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Since the main cable of the suspension bridge is the most important member that is difficult to replace, reliable
corrosion protection is absolutely necessary. For this reason, Honshu-Shikoku Bridge Expressway(HSBE) developed
the first- ever dry air injection system for the main cables in the world, applying the system for the all suspension
bridge in HSBE.

This paper reports the status of management, the examples of improvement and the future prospects for the

dehumidification systems that have been installed for 20 years, focusing on the cases of Akashi-kaikyo Bridge and

Ohnaruto Bridge.
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The history of corrosion protection for underwater foundations of Honshu-Shikoku Bridges
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It was necessary to build the foundations of Honshu-Shikoku Bridges in the ocean. The laying-down caisson
method was developed for construction of underwater foundations of the Seto-Ohashi Bridges. In this method, a steel
caisson was used as a formwork. At that time, the steel caisson’s corrosion prevention was not considered. Thereafter
this method was also used for construction the Akashi-Kaikyo Bridge, Tatara Bridge and Kurushima-Kaikyo Bridges.
These caissons are maintained in a sound condition by increasing plate thickness of the steel caisson or installing the
electric protection system. Furthermore, the corrosion protection by the electric protection or the electro deposit
method are being applied to the Seto-Ohashi Bridges’ caissons.

This paper reports the transition of mind to maintain a steel caisson’s condition and the corrosion protection work

at Seto-Ohashi Bridges. In addition it reports the work of multi-column foundation using steel pipes at Ohnaruto

Bridge.
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Improvement of the Road Maintenance Facilities and Future Issues
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Honshu-Shikoku Bridge Expressway(HSBE) deploys a wide variety of facilities and equipment for operation
and maintenance to efficiently manage roads and bridges, providing safe, secure and comfortable services for
customers. In order to maintain these facilities and equipment, by using new technologies to cope with the changes of
the times, HSBE is rendering high quality road services, upgrading and improving facilities in terms of safety and
efficiency based on life cycle costs, remodeling maintenance vehicles for girder to safely and efficiently conduct
proximity inspection, and developing inspection / repair technologies.

This paper reports that in recent years HSBE has been working on improvements of the existing facilities,
update of the facilities introducing new technologies, development of the inspection equipment for the road

maintenance facilities and equipment and future issues.
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Seismic retrofit design of Seto-Ohashi cable stayed bridges (Hitsuishijima and Iwakurojima Bridges)
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Seismic retrofit of the Seto-Ohashi Bridges and approach viaducts, approximately 12km-long highway-railway

combined section, has been conducted since 2013 and will be completed by the spring of 2021. This paper presents

the results of seismic performance verification and the seismic retrofit design of the Hitsuishijima and Iwakurojima

Bridges.

As the result of the seismic performance verification, it was found that lower chords of transverse trusses in the

bridges and an end pier of the Iwakurojima Bridge would be damaged. It was decided that the seismic measure using

rib reinforcement was selected.
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Fig4 Analytical model of triangular link and spring bearing
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Table 3 Summary of seismic performance verification
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Aerodynamic stability evaluation for Seto-Ohashi suspension bridges with closed open gratings

€3 # Taku Hanai O &Bh Masahiro Takeguchi BTHEH B% Akira Machida
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Open gratings are installed in the center divider and side strips of the road decks of three suspension bridges of the
Seto-Ohashi Bridges (Shimotsui-Seto, Kita Bisan-Seto and Minami Bisan-Seto Bridges) to secure the aerodynamic
stability of the bridges. However, they are burden in maintenance stage at the same time. In order to close these open
gratings to enhance maintainability, aerodynamic stability evaluation is conducted. As an evaluation method, three-
dimensional flutter analysis that was developed during the design stage of the Akashi Kaikyo Bridge is used. By the
evaluation, it is found that the center divider gratings in whole of the side spans and the some portions of center spans
can be closed. In addition, with the center barriers installed in the some portions in centers spans, whole center divider

gratings can be closed.
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Seismic retrofit design of truss bridges (truss portion of the Hitsuishijima Viaduct
and two-span portion of the Yoshima Bridge)
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Seismic retrofit of the Seto-Ohashi Bridges and approach viaducts, approximately 12km-long highway-railway
combined section, has been executed since 2013 and will be completed in 2020. Seismic verification and retrofit design
have been conducted for groups of bridges categorized by bridge type such as girder,truss bridge,suspension bridge
etc.in accordance with retrofit schedule.This paper presents seismic retrofit design for the truss portion of the
Hitsuishijima Viaduct and 2-span portion of the Yoshima Bridge .

Seismic verification and retrofit design have been conducted to achieve Seismic Performance Level 2 specified in the
Specification for Highway Bridges. For the truss potion of the Hitsuishijima viaduct, reinforcement of truss members

that include the ones over rail lines was reduced by truss girder isolation. And for the two-span portion of the Yoshima

Bridge, reinforcement of truss members was reduced by distribution of inertia for road girders.
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Comparison of surface preparation methods for repainting of the 6" Ibi viaduct

HE KE  YukiKishi RE =M Yukio Nagao
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In the painting system for the 6th Ibi viaduct, thick inorganic zinc rich paint (hereinafter called “inorganic zinc””) which
have high corrosion protection ability is used for lower layer, and chloroplane rubber paints are used for upper layer because
the 6th ibi viaduct is located around the Naruto cape with the severe corrosion environment. Recently, repainting with

removing all of the old paints was to be done because blistering and peeling by cohesion failure of inorganic zinc were found.

This paper reports comparison results for proper surface preparation methods for the repainting, since old paints include

small amount of toxic substance such as lead.
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Fig.1 Location of 6" Ibi viaduct
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Photo 1 6" Ibi viaduct
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R—1 BEMER ERF N.2%R)
Table 1 Painting system at the construction
[ Ears E
g BiR7 7R b -
IRE TR
R L 7 ) v 7 75 7 20 um)
I | 2R&FHAE [WRTI7Z b -
% FB1E |BREERY Y )y F b 75 um
7 IyFrITIA4%— -
| TE|$2B |7/ —VEERYY I /AXA— FSVEDRA V]| 30 um
E3IE |7/ —LBHERMIOZEER 60 um
FA4E |7 =/ —LBERMIOER 60 um
HG | T2 | E5E B ILREHRTE 35 um
B | LB | B6E BLTLRERER 25 um
HEE GRERAEER) 285 pum
£—2 BEME BERE R
Table 2 Painting system for repainting
I 2H4 ZRE
FURE 318
B | T2 B1E |EET R O BIRBHNTE 50 um
B | RE | B2E |RY UL EERNARE 30 um
2| ®|3E [RUyL 2 BiERE LR 25 um
Z2HEE 105 um

FE-2 [Ip%h (EHVEY = TH)
Photo 2 Peeling on the web of main girder

Photo 3 Peeling on the web of end sway bracing

FE-3 (3% (it = Jm)
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Table 3 Total points, evaluation of paint and action
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Fig.2 Flow for selection of repainting works
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Table 4 Paint system for repainting (Type Re-I)
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Table 5 Comparison test of surface preparation methods

] nE

Casel |FIEEFICER) +4—7 > 772 b(EER)

Case? |FIBEZICER) + NF 2 —LT TR hEZRH)

Case3 |HEEHICER) +BHNTE(T 1 R Y 2—%)(3=H)

Cased [iBH[7 7 X F(GER)

L2aL, JRUE 390um  (RlEakiir+Siiy) 2RI 1 8]
TIHRETE T, BE LTRE TR 28], #MEHT

it 3 EIDORBEAIBAT AT, BIRERE AT, Fif&

M, =oF o774 ~—LE 2O IVIEDA

Y NRERERGET A Lol (BE—4 BEE-D)

SH—4 FEAIE SRR (D
Photo 4 Peeling of coating layer by paint remover (first time)

BFE-5 ZBHICLHZERE QRE)
Photo 5 Peeling of coating layer by paint remover (second time)

X~ T, Casel~Case3 Dz & D FEHFHIEIZ VT
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I LR AT LA A L T L E24T-7- (BE
—6, BE-T) .
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BE—6 BSEERHE (ERL)
Photo 6 Car with an exhaust device (on the road)

BE-T #4587 ~ (RB5A)
Photo 7 Exhaust duct (inside the scaffolding)
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FE-8 ZEXRAPREAERSR
Photo 8 Consistency measurement of harmful substances in the air

BFE-9 BEAERKR
Photo 9 Noise measurement

Q)i TPEFRAS

Jii TR, VESEMERRA & L C Casel ~Cased DI
WA Z LIZTH Y70 DR, (EEANR, i LifEs
Rk L7z, Fo, BEERAERILE LRGN (B Eo

UML) OFFHRE B CHERE LTz, FRHIFEFRELIT,

i TR BRI T 247\, 1SO8501 FEHFRE K| F ARG
BAMR L, M CET s A S8,

PR CRIBER S O 7 A MO S E: & PEEBEEY)
KON T bR LT,

6.3 AERAER

(DEREEAHA

D225 R E

ZE IR EEHE DR R A2 R—6 (T, ZEXHIREH
ETIE, Case2 GHEEAI+\F=2—LT7 TR b ; B5H
D) & Cased (BRIZ T A b HREEL) TiE, gal
7kl HEHEMTH D 005mgm’ & FlEl- 7278,
Casel CHIEfERI+A—72 7T A b 5H V) & Case3
FEER+E ) TR KA D) 120 TE, $hid”
0 ADWT I, FEEMEEES ERlS77-, 22T
Casel (HEEHI+A4—TF 7T A+ #K5AD) 2BV
THEAEHELL EO 7 o AP Sz, HEElE T C

79

FAE LTS UEDA v M7 B ARG ENTWATZ6
BENEL kolmbDEBbihd, £7-, Case3 CHIEH
F+E)TE ; KA D) IZBWTERORENE L 72>
7o, B TEICK A1EERSERm A/ LT 2k
WZHID Elo T 7etb, iR ERID Z A I 712 LD
B ESNIZINRY BT Z LB Z BN D,

x—6 ZEXHRERERSR
Table 6 Measured consistency of harmful substances in the air

B8 AR $#(mg/m®) |2 8 L(mg/m®)
Casel |[HEEFICER)+4—7> 772 +(#ER) 0.036 0.243
Case? |HBH(ER)+ /1 %2 —LT7 52 (ER) <0.005 0.005
Case3 |HEH(CER) +BHTE(T1 209> &%) (&R) 0.230 0.015
Cased |47 7 2 b(ER) 0.019 0.026
s ERE

B EORER AR —T \ORT, 27— AORITEILT
X772, Cased THAS TED HIV TN D RFEHR
VRO CH 5 85dB (BUtBi R, &) &
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SR D FAMT~ R D o — MFERAEDRFN G OF WL L
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FEENERE LTEZBND,
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Table 7 Measured noise
iE4 [SES L=k h R R
Casel |RIEEAICER)+H—7>7 72 b (ER) 81dB -
Case2 |HEHICER)+ 1 \F2—L7FRbER) - -
Case3 |H#HI(ER) + BHTE(F1 22> £—%)(23) 76dB -
Cased |g#17 5 2 k(85) 85dB 95dB
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Fig3 Protection while dry type surface preparation work
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Table 8 Productivity of each surface preparation method
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Fig.4 Protection while wet blasting work

FE-10 @ISR M4B#&
Photo 10 Surface 4 days after wet blasting

BE-11 Ltk F—T>) TSR bER
Photo 11 Surface immediately after finising blast

BE-12 &#477Z H’F%lﬁd)ﬂiﬁm
Photo 12 Inside the scaffolding while wet blasting
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Table 9 Consistency of dust
&8 Ra BERE
Casel [HEEFICER)+4—7> 772+ (#R) 223.85mg/m°>
Case2 |HMEEHICER) +N\F21—L7F X MER) 0.41mg/m®
Case3 |FBEFICER) +BNHITE(T 4 X0 ¥ v X—%)(80) 0.41mg/m®
Cased [[BHi7 X +(ER) 6.31mg/m*

FE-13 BT S5 R MR
Photo 13 Wet blasting work
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7oy (BE—14) TEODNLTD, "Fa—LT TR
N OFEHFHEE 7 L — RIERITTE DN H Y, 77
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BE-14 Y2552
Photo 14 Ring brush
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Table 10 Volume of industrial waste by paint remover

EXREVNE
® | ImE HE i
EEAR miE | FRHE (B ) %
FIEEFILEIE | 460m?2 512kg — A% ER
HEEF2@E | 460m? 512kg 1,050kg — R
FEEEI3E B 28m? 192kg INIEER
-1 ISR MEEREZYNEHE
Table 11 Volume of industrial waste by blast
EXRZEYHE
AR MM ERME
frms B OEREE o2 e
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L7z (BE-15) .
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Table 12 Machines used for surface preparation test

E30 % B HE
IRFTIRE YBRN-2&! 18 (#—7v77x b BR7I7X b
N)=TZ 28— ACV-OAZ! 18 |[NFa2—-LTF7Rb
22 SUE MR PDS175SC 15
FEF B 25kVA 1&

FEF B 2.5kVA 15
HREE 200V(100ni/min) | 14
FHTE(F 1 229> &—)|100V, 960W 84
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ICSBOA Asia Regional Workshop in Kobe
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HSBE member won an award in Japan Road Conference
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HSBE member won an award in MLIT Technical Conference
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Seto-Ohashi Bridges were selected as one of Top 20 of Twentieth-
century heritages in Japan
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