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Internal inspection of main cable of the Akashi Kaikyo Bridge

S S Shigeyuki Nagase #2HT EBH Naoaki Sugimachi F&iZE =& Yukihiro Fujisawa
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In the Akashi Kaikyo Bridge, the dry air injection system has been introduced since the the bridge was opened to
protect the main cable wire from corrosion. In 2018, after 20 years of service, the exhaust cover and rubber wrapping
were partitially removed to observe the current status of the cable wire and to confirm the effect of the system. In
addition, information on the maintenance and management of wrapping was obtained by investigating the amount of
consumption of cable coating. In this paper, the results of each survey and the necessary investigation that should be

continued for maintain the cable wrapping and the dry air injection system for a long time in the future are reported.
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Development of maintenance vehicle to improve accessibility to outside of main towers
of Akashi Kaikyo Bridge

fE4T ES  Hidefumi Okamura F)Il & Akira Kagawa B F#  Hideki Higashi
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To maintain long-span bridges, we are required to approach heights with safeness and efficiency. However, to
approach Akashi tower (Akashi Kaikyo Bridge main towers), which is about 300 meter high and sectional area decrease
toward top of tower, we need to solve many problems. Therefore, we develop maintenance vehicle to approach outside
of Akashi tower based on previous experience. In this paper, we report some of consideration(for example: vehicle

type, to reduce vibration of wire rope, how to get over difference in level, weight saving) and results of experiment at

Akashi tower.
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Photo 7 Maintenance vehicle for Akashi tower(East-West face)
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Photo 9 Maintenance vehicle for Akashi tower(South-North face)
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Photo 11 Anti-swaying rope (anchorage)

d) AL AW ChH D720, HA RUA Y
ZUEA (OMAD ICERE LT EIdENEDn—T 5
A RUAYIZHINCERT, T— U A PHBEEE L7555
T O EERDP AR A~ L7220 L 5 ITHIR
HEEEIT-T- (BE-9, 10) . F7=, BUA P
HA RUA Y, $Er—7 T A YEITH L7
X RNIE» r—T % I AR —ACHRE LT

e) M7 A YORNIED T —T D% &L, MW7 A AL b
CEHE L7223 D A DG B D REERH o720
TUVAVYRIKBE L BE-1, 12) .

1. BhHYIc

PERRIBPIRESE T TEH LU Sl e
EHTYH, ARG CLEISERT 72012327 Y
TIRELL OFENH D Z EPNARIORMG R OSEHET
DT T2, BT, TGS, BrmfR, WK
DOREINOVES, @RV N ROBHFRL ML DB,

14

SE-10 FLAOER GER)
Photo 10 Maintenance vehicle for Akashi tower(South-North face)

g1 \
BE-17 FhLHO—TRERR 6

Photo 12 Anti-swaying rope
7%, MICORBNIETR E DRMFIIER T LITENDRH Y,
L\ AT Ol A BRI F 255 2 L I3 fER
ThDH. Al #R) TVoY ez =T Il
R E 220 IREHIEY i 7x, FEAEGTOEM 21T > TR
IR A S e, BB EE 3202047 4 5
e HABEOmEEECER Anbsh Ty,
FAFELIE Bk A2 T8 LT 5.

BFoN AT, Basig= K756 - Ef~
=27 () DYGETEITI TETHY, BERILDE
PRI BB U ToieA B P EE A 3G - BURITIE
52 &T, MO L i TR Rm BT DEHE T
H5.

SER

) RS, WASLE : eaHlz = K7 OB, K
VU, Vol22, No88, pp2-11, 1998.1

A W B ORW



— 14
HP KAEHTIBER DM EME TS
Seismic retrofit of girder bridges in Seto-Ohashi Bridges
#E 1#E  Hiroki Murakami EW ¥52Z Yasuyuki Hirayama
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Seismic retrofit work of the Seto-Ohashi Bridges and approach viaducts started in 2014, and completed in the end of FY 2020. This paper
describes the seismic retrofit work of the girder bridges, excluding suspension bridges, cable-styaed bridges, truss bridges in the Seto-Ohashi
Bridges. The girder bridge were verified and retrofitted to meet the design requirement, Seismic Performance Level-2, specified in “‘the Design
Specifications for Highway Bridges.” According to the result, it was found that shear capacity of bridge piers and strength for bearings were

not sufficient against large-scale seismic motions. Fiber sheet lining around the piers and reinforcement of the bearings were done as seismic

countermeasures.
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Deterioration evaluation of steel plate pavement using non-destructive inspection method
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Goose asphalt on the steel plate plays an important role in protecting the upper surface of the steel plate from
external deterioration factors such as water. In recent cases, it has been confirmed that damage has progressed to
goose asphalt during cutting due to the improvement of the pavement surface layer, and the evaluation of the degree
of deterioration is important in the maintenance of steel deck pavement. In this paper, a non-destructive inspection
vehicle equipped with a microwave radar is used to scan at a speed of 80 km / h to acquire pavement internal data
from the road surface, and image diagnosis and time-frequency analysis of reflected waveforms are performed based
on the three-dimensional processing data. We report the effectiveness of the deterioration evaluation method for steel

deck pavement.
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Manual for repair method for bead-penetrating crack using Thread Rolling Screw
from the underside of the orthotropic steel deck
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Technical training program for bridge engineers from developing countries

=

RXfER 52—
B - MEIN—TH ) —4—

[E#t  Naoki Toyama

1. [FL&IZ

ERITTR A DR XX HEERA 7T THH &
D TE D FTHRVA, BiF® EEICBOTE, 6
ROFE « BREL - BN OMERFE R AT © T2 D DA )
T LR RVORBIRTH Y, bbb o

HEBRIR KD ONTND L ZAHTHSH. HHTIE

TGO - BREF - dax - MERFEPIEEE R — B L O
LT&ETRY, INbOHEEH L CEMINCHEINT
NEATHTCND. ZO—BRE LT, PRBFELRE, M
NATBAE N ERR R > & —  (ICARAVE) 7125
WHESE KB 2R L, PR EEIOBUR &£ 721 3B0rR

FREEBEIC I T, FREAIRE 28 5 R A X L G,

fEGROBGT, i TR OHERFEER & Vo TolR IR VRS 2 B
9o &AM E LIAHEZ ARSI L TV 5.

2. HHEDHE

fE, 9OH BAIB10H M £ TORML» Ao, %

wr

R g‘i

%
2y N
AS Heom
™ e
X—1

A

REEEDD
BEHERRAE

Hidetsugu Ikeda

FESAUTEY, 20194 (BFITHE) OWHEIZ DUV T
1, RO &R S s

- WHES « BRERIHE TE%me) = —X

- WHERIRE : 20194E9H 10H 7°5 104250 £ T

- B - BINE 147 EH14 GNE o IR T
FE, =7, 4R, VU7, Iyrv— /35—
Ny, NI T Za—F=T, 74V, VOUK, X
P=7, b—d, vHH, FLET, VTI)
AHEOSMEEL LT, TV7, 77U KO
KeBETH Y, FRRBFELIEOHESINEI LA 744
Eiz7es (E-1) .

WHED BARE, SFAHEK TH, SIHEENRLLFOZ
ENTELETRD EENTNS.

- RGOSR A B TE 5.

- FHEEE: (PCHE, RCHS, #ifE) ool L& OV LEEPE
DEREHHATE S,

- BAEEROMER? « (ERED TR AHATE 5.

F£7-, WHEBILARHCSAHERIZ AETOBLR, HES
FESZE DY a T LR— FeRFRLTH BUVHE
BETHALTHLL Y L& big, FHEK TRICIE, fE

Nwy

BREETHEDNSIE

Fig. 1 Participating countries

Vol.45 No.136 2021.3

33



Fx—1 FERHE RS OFLHEER
Table 1 Items learned in the training program
HADER - 5HE - BARDEE - RS
- BRETE
- BT
- TERE
- BB DG - BT
- TEREEEDERET - FET
- RCIEDE&ET - fET
- PCiBDE%ET - HEL
CIZUAMT R=XRIEDHR - BT
- PCIERUET iR
caAV U= FMEIBERGER
Fiiili=s - B DG - HET
- BB TR
- B THIRBRE
CERAEY GUk. MEEE) o

F&Et - BT
- RO - #IFEE
- BREROBE & R
- BROFHE - fHE
EREREE
s Va7 LiR— FREEK
T ovavTI Rk
T - Bt AEICBOW TR L, BETOE
RIS DT DT 7 a T U ERRT AL b
LTW5.

WHEB DFEEIZHOWTIE, JICA DA EH TIZZFDE
IZEE STV D IICAF T 248 U CH4EIH (G
General Information) 23R &4, Zalif2® LV IS5EE
MEARHEND. R SN oGEEEE, IREE: (R
BUREBICEE L CWA L, MEL SNDHES) (3
2E) AT AHZ L) ICHESx®ENTON, ZIFAR
WHEBHEE S5, I VIZH>X13H 573, BF
ERD N E LTL 8 200FRETHD. HHEWIH O
T a 7T AR TR E A G, BHHEE A~
DOHELY S, THAY, BGITEEICBT D RO
BT, 208FRE D NEDS RN EFB 2 T0A.

avy—+iE

BRNEYE

M EE

F¥Em - IHEL R — b ERL

3. HHERZA

31 BHERS D a1—IL

KABOA Y =T — g VER R I, BHER
£V BEOEROBE R OHERFE I B 580K, &
SEFIZOWTORRBMTON, THEBRM CIERIA T
bivsd (Va7 LiR—hER) .t i LIcBL T,
FEWEDOARIE R, BN ORRENER E LT B
5 ENEL, BERBOMEFTENCRE LI, HeRpE
DFAR & 702 DIEGEMRR RAREFADAIE | & o 7o mh
HFoNn5Z ENng. LiIZUIE, BURORESE LT,
B4 BMS (Vv e w5 VAR« VAT L) R
VT Ny 2T b EOTERM RN T bD ZE Rk
L%, HUZZi S ZBEHIC B EWN CoRBEfFR M7
BEZZIETHOTIH L, AHECHEIAEZ T,

34

IELWBURFERRICEE S\ 4, B oz
Bz T D EBNEETHDH &, Hx, e
BIZBEA D X 9001F T 5.

AWHED ERWHEH R 2 &R —1RT. WHEHIR O
AP ORES, BRCBSITE A HARICRE T S 2
L2k, WHEBDOMREARAET 2 X 5 LT TS,

WHEDEAE HIZIE, AHETHETRAEICIE DX, &4
EEDMERR LT IRERICE M T8GR s (727 v a v
TT) ATOWTORFREITH Z L L LTINS,

3.2 =

TG RTE N HRRGEE, RUE - 888, HERPEPRICREE T 2
FOMFRE IR L T D. AUEEOBRE DOIF), E 1
ANEAE, TARIERT, Bray, ar VSIS OMNS
AR AV GEREZSEZE LTl Y, FEERY, 18E
HvrH QSRR LI, 1H G Ths.
ERF O LEPIDNREIN D T2, B 2 e
THODOTANEELIZY, FalREEH LT,
BWHEBIZH R L RO DA H WD, WHEB OHAY 7
Hik LU ) DIZHOX R H Y, HHEERE N H
RTELH ) X2 T L% 5 Z L ITHFEANTEHE L
EBZTNDN, fi)), BRIORHEAZZ < 3T HFIC X
D, JRKFUZDTE DHHE A = 2 —2NHIEARBIZ2 D Z &
N EOEUE L TV A,

F7z, 01FEDOHHEL Y, LIRTX VIHEEND DT
ERENoT, VT NUET B AWERRE0IY
(BE—1) ZH2IZi%T, BONRRHTEdH 503,
BRI, BEFRSE o TAE ST | LB R SRR
IR D RO BUS 2 5 de, ORIV A AR

DEREBT DX OITL, WHEENDIREER TV D.

Sy y

BE—1 VI rII7ZRAVAERRETES
Photo 1 Bridge design using software

3.3 ITiFR%¥ - BERERE

ELzimE, () HAMGRERHSEO ZiH 1%
5C, dExPoBRE @, 227 UV —ME) O1TFEH
LR, ERUWETS, - 7L AR LA by 7 Y —Fk
THEORZFEE L TG, BUE SRR D HAT
TliH7e<, BTG RLE T, CoEli ST D IaEE
DOIWEERE (BE—2) LWV o WEERIZOWTSH,

X m© K W



BIE, BVLNZERIZMTOIR TR Y, THEREDBLOE S
NN ZD.

FE-2 §RSMFTISRT CERIRIREDRER)
Photo 2 Steel bridge plant visit

3.4 IHIGEE

FHEIB OFBAHGEIZIT, ABHEDRE EIF LT,
AW EEDT O HERFE S OB 23K 0, BUgHEE %
fToCW5 (BE-Y) . £/, ETF/UERERRIC,
EEKZ, 2~3PHIO N TBR AR AR L (BE—
4) |, FEERORHBIZ ST 7203 b SRS EOER, SR
Rt (BE-5) FTO—HEONAREBRT 5L
&Y, R ERICEID D IS OBEOIEHE R X > TV

- S
Wrﬂ#ﬂ :
f

BE-3 BGEE (BFAEmERR)
Photo 3 Bridge site visit (Seismic retrofitting of Seto-Ohashi Bridges)

Vol.45 No.136 2021.3

FE-4 mxEE
Photo 4 Inspection training

FE-5 BHERICL 5 Rk RiRE
Photo S Inspection report

35 U avITSUmER
IREROITEEE (727 a 7T ) OFERRIZOW
T, HEVIEABERUBZSZ 70K BRCET
ELEEAFHETHOTIIRL) , BHIENHHEER 2
¥ hR—/LTE LHEPHTO BEERE, 77 AfET5
OB LTS, FHEHIFOFRLIEN G, A&
T 7 a I UOERICEFT A Z &I b0, &
i, LB o — DR AT C, ERRIRIOMER AT
L L BT, WHEMIR & U Chal, BHEED DY
M« FHRR A 220 2 X 9 1T T .

3.6 it

GBI BE DAHMEDIE)>, JNCARAWEIC E ZH %
WP E, BIEOT 7 a v 7T U ARRICE TS T e
Vs NEHKORREMRIR L (PCM; Project Cycle
Management) DEFDT=HDT—27 2 a v T &FT- T
% (BE-T) .

F7o, AAGEIZBEIT 2580, KA ATEH L7onEi<e
JRE DN T2 %38 U C HASHY i fikd, BRfE L C
H 5 ) TR EHRT HTI-ODRLEIT> TS, K
B BEARICHELUER T2 2L T, BARICHTS

35



Bz RO TWDIHER bFEET D, £/, HHEHIHT

I, SRR AR L CBET 5 - L i 57,

AARENOZSEA > 7 T OFHIRDUTIROEIG %52 1T 5
WHER L 2. 7o, WHEK TRICESE, HHERICR L
TATONDT v r— RIMTOI TN DA, HAHEFIZ
FIGUTFE - 7o AR ANORHESC BARORHEE LT, L&
ELL - 80, KEICIERE, HARZTD & Vo 7oBRER
BEZET BTV,

BE—6 7Y arvIsUER
Photo 6 Action plan presentation

BEE-T7 PNT—9avT
Photo 7 PCM workshop

36

4. BHYIZ

B, SENORETHHEEZ B U T, EEOARY
BOWHEE R, TN ENOEORHRERIZ BT 21EH -
FERIARDBEEH AR v a TEHR L TND Z & &
ZEL ZENELBHY, AWHED B E LEIZBT 546
A Om IR I HEORE SEZEETND EZA
ThHDH., YthE LTH, SYHBEIT DERENAIEH
5HZ TR, BIE LEIC BT AEEESom EiCE
BRCE D Z LTz, WAL ORHER L OXZFiEE L
T, FRCSHEFIRE IR L AR D, BT
FEENI EOERER T & 70 9 DRVMESRTH D LB
2 TBY, 5% bk L CARHEZ 5 L T &z g
EZTWD. eE, 200FEICOWTE, Biflaa )
A NVADBGYEROFBE L0, Loz PHHE D E
FIORDD & Loy, 51, WEBR#L AT
LRoe-T—= 2 7 2fE A LiEh@ic X AHE IOV
THRPTLTNETZNEE X TS,

BRI, ARHEOFIZBE L E LT, THEfE - ZHh
ZWZ 2N TN D BRI RGH U B 2B T

A W B ORW



_—  Hiti—a—X

EREOIEHR

Iwagi Bridge Construction Progress

G, BRI BT OEE & AR L &
FESREEE T, AW, AR, ERLUSHIED 4
BB, AR OSHEIRIED 36 TS LR 2ME
FHEOELED 1L LTERK 29 48 7 AT TR TH
A, BB 3R L E L.

AREIE, B 735m O 5 e - =27 U — ME
AREEE T, EEar 7 U — T, mEDY 130m
ZHZ HENTHRIROME T

T, ARE & A4 B & oI U ChIZER D i
TLTEY, SFfocHE 9 HLY, HENLO PCHOE
HUZERRDBtA S, S BITHF 245 10 ADIiE,
HIOZEEENBAAE L CHR 0 £9. 10 H 12 BIZILFCZ &
0 A4 FARIHP SRR OB TERS 1 7 1 > 7 OB T
F Lz F27 vy HUBEOHIHIZOWTIE, Hiki

WEBSNZT L v ay ) —REMHINALERHANC LY
iThih, =L 7 gy ) —A0 FEICRE SN 4 o
Tx v XN HY T A RO —T 0 LT v >
7L ERHGEL, B ETRERM TN ET.

SR 2 4E 12 HRBUE, A4 BROHK 7oy 709
B, 4 7ay 7 OEERDET L, SEACONWTS,
12 A9 ALV vy 7 OIENBRIG SN L Z AT,
AR 34E 8 AR D8 2 B A S A EHE T L
HPED LN TR £9. 0%, RMOERE, 16
M T4 ~T, S 443 AR5 %A Big L T35t
HHIVTEY £
(ESBIR L 0 it L Q=2 & £ L)
(BRRWGEMTE v 2 —fdE - TR v —7" =Lk

735000
PCHi&8 191700 351000
53800 75000 475000
i ——
i =
| -
R - e
-2 5 e R ——h—
r=pd=] & J
B - B

Vol.45 No.136 2021.3 37



SCRRFRST

A I ELE SRR E BT SRR AT

(20. 08~21.01)

Technical articles related to Honshu-Shikoku Bridges

R £ = = MEEAL S5 7| A H
RIUBFARE AR OV BRI [T MR | IR EE A E+ssmE E 201810 | 6
BOED TG e
IMPROVEMENT OF ACCESS EQUIPMENT ON GIRDERS OF PABEELN, EEAE, WA | B2elmlttuERs s 201910 | 16
HONSHU SHIKOKU BRIDGES ELS N NES % (PTARC)
ALy Ra—1 700 THEASNIZZITo | RS FLEs A Bl | DRSPS SERS 202009 | 2
ISR\ 2 B9 2 SRR OMRATAORRR E FE TSIRRER S EE
B TRRVRFI DT 00 k7 AT EFHHER | BEH5L 480 (Imy k| ERFARRERS 202009 | 2
L ORREHEOFHA BLEL MO BEL KGR TRl AT
JREED 7 B ARG DM ERARTRER 0D HHf (L s g | ERPRAERS 202009 | 2
Z TSR Al
T I T 4 TIREX v v SEEOTEIEENG | FEESR RO ARERL | IARAERRERS 202009 | 2
e & Stk [ _E-PAe e BRI ST
PR (WP - ) ORI RERF A ro ek LARE AR AERS 202009 | 2
EETBIRIER TR
T RAIGRIBEG O EATR T « b L LS AW A R | PREAEERS 202009 | 2
£ BRER TR AT
W RABREZLATLED L NTH - DA SEIR AR LFERS 202009 | 2
TR AT
T 0T 4 DA HINC L A EEEED Sl | 5 BB BT AR | ERRARLFERS 202000 | 2
MO B AT W L B | TSR
KiE HESL FEHME e
T 7T 4 TAARINEE N L A ANVUENERAED | REIL I B | IS 202009 | 2
B A BB O VAT FEEN BESE R | SRR A
B AR FRHMRE e
TRSZ AV 2UY ZHIPRIR ' — MRZAT 2 Tl | R BbAOk TAFREERS 202009 | 2
HHE O T oGt B TBIRHER AT
e
HERFE BRI 2B 18 L= RGN RZEE O R, | TEAKSE ML TR 854 | EATSRERS 202000 | 2
BETBEIEIR Pl
e
38 A I #HOFR




& 4 = # Mt s Bl F| FH | H
SRR Z 5 1 2 B AT AT DIEE Pro 8ok LBk AR | FdGER S BEiE | 63 | 9 | 202009 4
A TR S SERR RIS OflE AR 770 Bok Structure Painting | 48 202009 7

2020
Improvement of Access Equipment on Girders of MIEE N, EnEAE, ®IA | ROUTES,/ROADS 202010 5
Honshu-Shikoku Bridges oM, R
RRGEE AR ARy OB — e Ry | HIR WHH TRS EHGER L HEid | 63 | 10 | 202010 | 4
MZ L2 R EE DRI —
AN U FEREAERG I d 1 D BEEDOHERFFEL L Rl | OBl RAHE BT 56 | 1 202101 | 14
BRI
ORI, HAEERSIIRIN
39

Vol.45 No.136 2021.3




AOEHREERES - RESRE (DTEIR) 235202815

ZRE
% R

3K

ERTHMBAEHII R I @D

O-AS0DHBPOE

Sh
i

FANDEES

B 2 F R G RR In

it

BHEE
o H

HENZRIHEABREESADNSEDE
FRHBFEHHEERR ISR P ESERD

5

il
e

WS E G Mm D EE &

#
"

Hn
Eg
£
23
ik
H
B
1
i

o

L2
b

AOKXEH F136 5

5 T SM34E3H15H
MR - FEAT AN DU L H A v sl s R X A
Fl Bl OHRE&H kF7F

AN m E ER S FE B KR S
Honshu-Shikoku Bridge Expressway Company Limited
© T651-0088 A THHRX/NEFIRE 4-1-22

PPN I-ZR=ZEEILR

* BEEES 1 078(291)1000 (fX5R) /
* https://www.jb-honshi.co.jp

©°

EETRAEI0NRERS R

PRINTED WITH
@ SOYINK|_







	本四技報136表紙
	本四技報136グラビア
	【巻頭言】技術者としての技術力向上を考える
	【技術論文1】明石海峡大橋主ケーブルの開放調査
	【技術論文2】明石海峡大橋主塔外面作業車の開発
	【技術論文3】瀬戸大橋桁橋部の耐震補強工事
	【技術論文4】非破壊検査手法を活用した鋼床版舗装の劣化度評価
	【技術開発報告1】ＴＲＳを用いたＵリブ鋼床版ビード貫通亀裂の下面補修工法の施工マニュアル
	【海外報告】海外の橋梁技術者を対象に研修を実施
	【技術ニュース1】岩城橋の工事現況
	文献紹介



