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Akashi-Kaikyo Bridge, Awaji side viewed from Kobe side (November 18, 1997)

RER BT o 0 BT R AR (PR 9 £107 3 H)

General view of Akashi-Kaikyo Bridge on lighting test (Octover 3, 1997)
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Shin Onomichi Bridge-Superstructure and substructure work (November 30, 1997)
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Shin Onomichi Bridge-Construction work on Mukaijima side (November 30, 1997)
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Tatara Bridge-Construction work (November 30, 1997)
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First Kurushima Bridge-Erection work of large block on stiffening deck (December 19, 1997)
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Results of Longlife Fatigue Test for Structures on Orthotropic Steel Deck
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Orthotropic steel deck of bridges is composed of thin steel plates by welding so that fatigue cracks are occasionally caused by
magnitude and the number of loading. Fatigue problem has been considered 2 million times of loading, but it is afraid of fatigue
cracks at the loading times more than 2 million though load is lighter than considered before. Therefore the series of fatigue tests
have been done such as 10 or 20 million times of loading at lower stress level. Test pieces included bolted joint and welded joint of
trough rib and some details of steel deck structure. Investigating cracks in the test made it certain S-N diagram already given

through test in the past and gave us knowledge about nature of longlife fatigue problems.
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Fig.1.b  Welded joint type (CT—5—1~2)
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Cr=1{1.3(1-R)/(1.6-R)} (R=-1)

ZORIZBVWTRETH/MSWHEE LT, .38 L7
B BSNBREFOBET — & L3, P 3~ 4 FREICAT
7 o N7 SRR T & E AR 57 ABRE DR R 2R o

4.1 FyExRESDHERE (USSC: DEFLR)

NI TORBRTIRENOBREL TRV, BED
FERERE I AR CIID SR E M- L Tnb, REMBIZE
W, ISH#EREAVNE ooz, DERETEZ LT
Wb EITHBITE v,

" [OFnoBL(SU—Z )
A= OBL(SY—X2)
a: L GBE T —

Nominal stress range (MPa)

|
30
10°

: 0
Number of cycles

HM—2 FvIREIEHEBFEBOS-NIRR
Fig.2 S—N diagram of deck to deck welding

4.2 FST7VYTHIE—FK (JSSC:DE#R)
LALFARTHY. ChEFTOEFRRTIIE O
HEL TV,

T [0 ERoBLT—RT)
AEhOL(SY—Z2)
O:&#h2LLGAET—4)

Nominal stress range (MPa)

10° ] 107
Number of cycles

M—3 F57U7E— FOS-NER
Fig.3 S-N diagram of trough to deck plate welding

4.3 Y JTXEE (USSC: EEAR)

BEOWIFFRBICBWTESERZ TH S EhOFRAED
505, EFGEREFRBICBTRENROPRAELT
BoY, Bz LT 5,



Nominal stress range (MPa)

O:FhD2UL(LY—X1)
A:EADIEL(S)—X2)
O:Fh OLLGRET—5)
B EhOREGRET—5)

PR

10°

107
Number of cycles

H—4 U TREEROS-NIRE

Fig.4 S-N diagram of cross section between trough rib and cross rib

4.4 57U TREESDOYBE (JSSC: FELR)

BEDOPITTHRBRIZ BT D ENDORENE D5 122%

RAGFIEST AR TLE DI FE L 72

DL (Y —X1) . B

s0 |[O-
@ EhORE(Y—XT)
w||B:ERLLSY—Z2) .
A:ERORE(S)—X2)
O:#hOULGAET—H)
W EhOREGAXT: NP N .
. 10° 10’
Number of cycles
M—5 +rST7UITREEhERE
Fig.5 S—N diagram of butt welding of trough rib

Nominal stress range (MPa)

COMNFTVTOREEDEEEICEHL TIIEY TS
DT F HEORE 21T > TWwWb, F—1.bI2BIT 5
“B” #. ‘D" MOLIIZELBTHEZIZOAANT 7L
DEREEDEHTOAMEMIF L DE, “A” #., “C”
WOLHICEYBTEDOR T 7R OME TS RMIT L7
DOZHETHER—6DHEY &b, ZHIZINIZA
FIIHTORMTTLTVBEBRENODRAEIZL L,
LB FERRERLRLTHLENDLRELTWVE, 2
M LTER 7 7HTRFTFORWHIZE o054
A%, EHEGVRL 22ETSBRON, UEo
Zehn, BELRTEOMMFITHHEIICEL T, LN
AT E L AEHFFINET 23 0EE2 50
%

Nominal stress range (MPa)

100

o o
80 x

R

60

o AFSOMEHITHY:2hOHY =
o> AFSTREHITHY: FhOBL
A AFSTREHHHEL:ZROSHY
s> AFSTREM L FADHL
FEBRR .
[ T T ITTT1
200 500 1000

BHBELE(FE)
H—6 ZBLHTRMAGFEOLLE

Fig.6 S—N diagram for comparison of tack welding

W N #EE (MPa)

4.5 TEAS A Y75 LBES (JSSC: EZ4R)
JEREIE BRI BV CRESHOE I %2 TH S X
NobHsH, BEMETRELZLTVS,

200

—

Nominal stress range (MPa)

O:Eh %L ()~
©: FhORE(LY—X1)

)
A:EhORL(SY—X2) N
O:2hoULGBET—4)

pUEZhOREG@ETF—S)] .

10° 10’
Number of cycles

H—7 WAL A Y75 LBEBOS-NEZEX
Fig.7 S-N diagram of welding around closing diaphragm

4.6 ZXHZ v TRE (JSSC: GEAR)
JSSCTIEFMESH 2 DELIMZ SR TV B,
INETORBRTIZENOBRBEL TV,

200

T [OEhoBL(ST—%T)
A:EROGL(EY—X2)
O:&h oL (GAEF—

10° 10’
Number of cycles

K-8 X#7v7RE
Fig.8 S—N diagram of scallop at edge of trough rib

*F MK #®



ZDAHB Ty TREICOWVTIZ PR 7 FEICITbh
LEMHTR T RO TD EhoPRELT, &
HISHORBRERL TV 5, UY TICIEFIROBRE S
HPEL TS (B—9.b). b LEHEILRREL
OF v FHEIIKE LFRBEAICIEEE T, —HBiZid
WA & REMBREISHPEL TS (B—9%¢). &

WD ENOMRAELICK WIREBTH -2 BEZS
N5 ZOEFOKRAILTI AL, Ty FREGHLE
BB - 722000~3000kgf /cm® (I —E RIEJ11E) b
DOBIRBREBISHAMFAET B EEETH Y. S 5ITHES
THILEVLETH D,

S~ 1

H—9.a #EAFCBT-3AIERX
Fig.9.a Side view of specimen CBT—-3

FydTL—F  (t12)
pJ ))))7)))/

e
633 IZIO ‘75‘ 2774
zm

M—9.b X#HT v T HERE (RHT v 7i@120mm)
Fig.9.b Around scallop(120mm width)

0

(o667 7§
- ~ %
FutTu—t 20— 1A
N
2090
- ~
1852 2583 r18%e
zozs —
\’ 254
~ -~ -——-
————- s
I -_,___- vy [
2445 [
_)__'5'_7_':)._7_)__—)__5_)__- - L
-+ . X'm]{ + 1918

28 84 810 2013
XHFIE Von Mises DIF
B—9.c Fvx7L— b (UYTEEM. FvXxLED»>5DER)

Fig.9.c Deck plate(trough rib side, looked through from upper side of
the deck plate)

M—9 UUTRAHZvy TEFEOZREICH
Fig.9 Residual stress around the scallop of trough rib

4.7 IV arrL— MREER (JSSC: GHHR)
DIV YaryTl—hE TyIFORIEbEE
BRI ERODODICHVONS, EHFEHRE LTI
It EFOmEA S Y FELTCERE SN TV, B
HEOBENRBRTIZ2 rTOXNONHEE L, TOE
N2oRFyFFL—MNIEEENOPERT S0,
HEPZWEEZONS,
H—11HEAEOMREELRT, L7 varyTL—

FmERD F b LIEENA — =7 v TRRIZ - TEY,

R ) OEF»L ENOPFEEL Twb, L7z T,
TV s ¥ ar7L— b OBERIIZIERERO X b LEE

Vol.22 No.85 ’98.1

EENVIH LTSI EETLLENDH 5

Nominal stress range (MPa)

O:#FhOLL(—X1)

@®:FhORE(C—X1)

A:ENDOUL(IY—X2)

O:FhOLLGAETF— | ™

10E 10’
Number of cycles

H—10 ILyva>TL— MEER
Fig.10 S—N diagram at welding of election plate

H—11 ILova>7L— hEmESHEE
Fig.11 Crack surface at toe weld of election plate

4.8 AN—TL— T HABE
(1) \EHAETF (JSSC: D%#&)

(2) k¥t BV (JSSC:ESF#k)

WO H 1000, B IE200077 [l D Y K LERAT 1T
oS ENDIIFAE L e h o 720 ISIHEFHIZIE ST Sk
I RRENLEICH ). JSSCICHE SN HE %
W72 30D OYBIIHEETH 525, ZRERDILT]
R HWHRRIGEPo72bDLEZ LN,

T ! T T [OFRORLE RN
A:EhohL(SY—X2)

Nominal stress range (MPa)

I

10° 10’
Number of cycles

H—12 THABEINALZDN-TL— b BESRELS

Fig.12 S-N diagram of fillet welding around cover plate, finished
smoothly



200

" [OFhoBLE—X1)
A MEL (Y —~X2.

—

Nominal stress range (MPa)

ol . . N
10° 107
Number. of cycles

H—13 THRBEINHN=TL— b LRSHE LY

Fig.13 S-N diagram of fillet welding around cover plate, finished
smoothly at toe of weld

(3) FEMEVF, L=180mm. JSSC:F%#%

(4) FEALEWF. L=360mm. JSSC:G&%#k

S DO EFREFRBETIIVoONS ENO0RAEL
TV,

200

T ’ T T [0 EFnohLEU—X1)
© o [AEhoBLEN—X2)

Nominal stress range (MPa)
n

| L P S
10° 107
Number of cycles

H—14 THABEINEZAN-TL -+
FEHEE, L=180mm

Fig.14 S-N diagram of unfinished fillet welding around cover plate
(L=180mm)

O FhDHL(E)—X1) ]
A:ELDRL(SY—X2)

—

s 3 3 888

|

Nominal stress range (MPa)

a
S

30
10° 10’

Number of cycles
M—15 THABFESINAZAN-TL -+
FEME L, L=360mm

Fig.15 S-N diagram of unfinished fillet welding around cover plate
(L=360mm)

CDOHN—FT L — MIOWTIIREBB IR HE
T RoTHBY, BEERH—16IIRT, T2,
HN=T L — FEBICIEERER T & DR % 2 EMERE
SIS B OWRD SN b, WM HITOF|EE
BIBHHBNE72DI2, ENOoPRAELICSWIRET
HolbdbEZbNh5,

R ®
nil
: 500kgf/cm’ . (-1881)
» (~1928)
< 865

2043
| as

X—16 ZEICHBERR (L=360mm)
Fig.16 Residual stress around cover plate(L=360mm)

4.9 mEHAtEY b
(1) §HAEHE (JSSC:EF#)
SEIORF BT RBRTIEENOPREL TV,

Nominal stress range (MPa)

ol A — 1
30 L e
10° 10’
Number of cycles

EM—17 @Aty FOTHEEE
Fig.17 S—N diagram of fillet welding for out of plane gusset

(2) BASG#E#. ikdmik BVF (JSSC:FE#%)
(3) PBHSE#E#E. ML (JSSC:G%#)

Wonb EN0dFAEY, kmb b e R EiFo
ZRDRABO LN,

*x ® 5 #®



200 T

T T [O:EhoBLE—ZTD
A EhoRL(EY—X2

Nominal stress range (MPa)

by L
Number of cycles

M—18 @Aty hER%EE (LRELETE -8

Fig.18 S—N diagram of penetration weld for out of plane gusset
(finished or unfinished toe of weld)

4.10 YIUHkRZESHEY FOT 1Ly MIET 8%
(1) 1./5=r/d (JSSC:D%#k)
(2) 1.10=r/d<1.5 (JSSC:E%#k)

WONR G ENDEFEST, S0 RFargE 5 ER
TORHHEHIIT WO BRRAUT THo72eEZ LN,

=

O—

Nominal stress range (MPa)

OERSBLGU—Z1)
Eh DL —Z2

10 T
Number of cycles

®—19 §IVikEHEy bOT 1 Ly MIET BHtEE
(1/5=r/d

Fig.19 S—N diagram of welding at part of welded gusset’s fillet
(1/5=r/d)

" [0 EhoBLIT—R 1)
A 2L (N —X2,

-

g 38883

Nominal stress range (MPa)

8

10° 107
Number of cycles

M—20 $INRE Aty bDT 1 Ly MIET SHEEE
(1./10=r/d<1./5)

Fig.20 S—N diagram of welding at part of welded gusset’s fillet
(1/10=r1/d<1/5)

Vol.22 No.85 '98.1

4.11 N RF—IEHTEAHEBE

JSSCTIid, #N—=TF L — MZOWTIIEH SR % i
FELTVRDED, Ny Fh—E5SS CHEIRBEES RV,
&L B, IEmad BT 2w TRSRE 25,

EHGBEYRBTIICT-FG-1 DY) — X2 T3
FRENOPREL, OO NoTRKERENDL
0. 4347 CTREEZ IET AICE 5 72,

O:Fh2%ULEN)—X1)
@ FhORECY—X1)
A 7l (2 —ZX2)

*)

Nominal stress range (MPa)

| N R S
10° 10’
Number of cycles

M—21 N2 RE—IJILEETOEND

Fig.21 Cracks around cover plate for hand hole

XNODFAE L H o 72CT-FG- 2 % RERBITERE IS
JTHE LR 2 H—221278 %, AN—=T L — MERET
. BREAR v 7 X BUER OB X 55 [BRREIS T,
T — MNEBEROFRBRRAIS L DICHE, KRE %5
BREAEHETHo72L9) TH b,

. /'( j ¥ (®
4 X @

500kgf/cm’
150{ 28
(-2817)
AT B -
1796\ _(=2675)
-1720 :—"4/

(-2162)
2023 2312\ L '

AN
1543 A714) =]
1868 N
\ 712 N

~

~1816.7 2

®—22 /N> Rix—ILEAYOEZGEHAH

Fig.22 Residual stress near the cover’ plate for hand hole



5. FHEMICHOZE

V)= TR, ) =X 2 I3 EWEHEISH % LA
S TRBEEZ T Lo Twb, ThEhDEhoRER%
RK—AIIRT, SNICEINEFHRHOE YY) —X 2
DFBENDOHBLHRL o TWWh,

R—4 JPU—XZTEDENROREH

Tab.4 The number of cracks at each series of test

YY) —X 1 2

Btk | THIEH (MPa) | -32, —42 - 98
FN TS A T 1 0
BEMRTFS A7 9 3
Ay ADES 47 0 0
Xy 7 AFGI 4 T 3 0
At 13 3

L2l HRETEENOES DR, YU -X11
DWTUIFr— R 1IZBIT 2 REOFMITEE %2 5,

T —RA1 - YY—X1TOREELERLS
NHHZRTEX—23, 24, 50 BYTHbH, WE
OMVELEHRIZI V-1 20fM%2ED, ¥U—X
1¢ 2D DORBEFMEEFHEL S 2 2 I0T1IRIB
T7ay PLTWwW5SE, ZHIZENEr—21 - ¥y )—X
1DRBEEZEELTH, EHEROFMIC ST LHES
B25bDThwEEZOND,

400

\— .

e \\ —1 B8°'
a
B3 - c
: NN
€100
g D\\_;é
(7]

0: RBER —

[ BT —¢
30 "
100000

1000000 10000000 30000000
Number of cycles(N)

H—-23h5 7 U TREEDEBES (1024FETHELD)

Fig.23 S-N diagram of butt welding of trough rib
(The crack at 102.4million times of loading)

400

g

Stress range (MPa)

100000 1000000 10000000 30000000
Number of cycles (N)

BM—24 TLUYa>TL— MEESR
Fig.24 S-N diagram at welding of election plate

10

400

V S~

?‘ \___— B’

% \——- [

> \—-— 9

glw \ \_ E’

& 2 - ®©

O: REBER T g
L1790 i

] WY

3fooooao 1000000 10000000 30000000

Number of cycles(N)
H—25 N2 REA—IDEYMTER&FE
Fig.25 S-N diagram around cover plate for hand hole with backing bar

6. £&£0

(1) &Mz, &7 4 —F 4 VIZISSCOPE 55 & 5188+
THEINDL L ZADEFEREBBLAGHLZLTVS
bDOLEZLNS,

(2) EFFRPENELEEZOR TV VgV T
L— MEED (GHH). P71 TREEDLEBRER
(FE#H) . Ny Fh—VOELTEN S EELR (FE5K)
TENDHPREL, TOIHB NI T TEREEDER
BCTELTEEAR N 7THTRNFBEBELZ DL, M
Y FAR—VORELTEMN EBEHEBTIETSHRBT O
FIRTOENOHPSEE L2, ,
(3) —H, AULKEHFERPBENDDOLEZ SR T W
AAT v TRES. BREEELEA Yy b, BB
FIFDORGHN—-T V= TR ENOWREL 2h o7,
AH Ty TREE HN—F L — 2O TIIREIS I3
EDFER VAT H I OF BRFRE IS 05N S WEAAR
bz,

(4) FHEMMCHOBVWEREND>DO % L % B EDS
Rohiz,

7. V&

RRBRE L UBE I3, W ETEERERET TRED
DD L 1T b7z FEOEZATERMTEKRY
BIRZIILOLTHRELM, BLOEHARBEHEY S
N7 H AR BRI & BRI O F 4 12
BAWALET. 2B, SHEONE/ET 1 —T 1V
DIETTHREE & SRME BT 2 BRIE, SHROMFEH,
LT RAEERICRIOODEEZ SN, FK
MR RH R - AIERLICRERTE 2 KO EEER TR o T
5LIAHTH5b,

SEXM

1) SHEEY) DRI ReETHEST - ML, b E A SRS
2. 19934E 4 A -

2) SUPRRREXETZEH - [FMAE. ACH 0 A AG 2 . 1989
£4R

X M 5



FIELIRMHERADONR v b OB

Development of Repair Robot for Main Tower
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Since the coated surface of steel structure deteriorate as time goes by,periodic repair work is inevitable. Partial rusting on gener-
ally wholesome surface is unavoidable,since the degree of deterioration varies with the part of structure and general conditions of
blow work. Early repair maneuvering on these partial deterioration is desirable however,difficult access to high-rise wall surface,up
to hundreds of meters high,has prevented it until the time of full scale repair work operation.

This paper presents a newly developed steel surface repair robot,which can cruise on high-rise vertical wall surface and carries
out consecutive repair work,such as finding out deteriorated spots,removing rust,and painting. One-man remote control operation

_from the ground level reduced the burden of manpower and increased safety.
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Tab.2 Lining rubber and friction factor
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Tab.3 Typical brushing tool and usage

EA % ® B AL
AV b
Wy TH 5 1 $ SRR
ZHRER
i F M
w4 VE FRER
HRER
FEE
F4 AT !:j
gz

BORELRTAFLEE L, Zh6DEGLIYV L VL
Bizhy 7MEF4 A2 B0 2@EE L, 1 BOEBR
OWMIZEY fHiF T, BEHEZ 180 [z X & Tfiiv 4
AL T 5,
(2) WEFHE
BEARICIIMABEFRELE 2 SZIIL R4
AT LIS HERE (FLY) Lok EHIRFY
BIREEOTEHY « = RF UBIRERRS®Y - 79 Vi
RER E®RY L35, BEHELLTE, 27 LVARS
L— 0= — -RIENFEZLNLHN, uRy b THE
THEGHEIRIZT VAR L —0— i ThHb, TT7 L
ABERRI LV TEEFAMBICY 2 L — ¥ THRET
L7 O/NIRBHPEETH D, T— S5 IIRTHEDON
YTA RN I T LV ARER T RET S, T OBER
BEEY 7 EIT VAR FREEL, Ry TOEX
FREBOTHEES X TEY ., FEAEREIERD
JEWE L L60HzTH 5o HHEIIX17. 6Mpa * &k
HEII3 AN 5 THH, BHREDLZVTED H1.5m?
STRETETHRENEZEE LTS,
B, X2 L= FICREBERTORFIY T,
BRI DMEL CETEBICERBRLY=Y 2L —
& DR OB & B L2 M- 7z,

5. ¥ZEal—4%

(1) LEHHE

YoV al -0k, FL Uy TELRERELH
L. REBCTERL, EEOMEBICBETALI LI
Hbo HHE. TNOOVEEREEIIAMARECHREEL T
ZLTWhzHORoCal—2IZblit A%EoghEDs
VB2 o NHOBED B HEE X, T8 B (l#x & #2R) -
JHEEE GE4R) - FEME (EEeER) o5 HRET
Hbo L7zhoT, B—10ZRT LIS, s HHELXR
FTE53=Eal—F VU A OBIZIEHT 5 XD
HDCBIEN BRI B, $720 ABOFEHOMEEERZ
180 (N ELRMEL7:ME) THAHH, ~=¥Eal—%id

16

®—4 WEZRELHK

Tab.4 Specifications on repair coating
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Tab.5 Major specifications on coating apparatus
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Fig.10 Articulation of manipulator
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Photo.1 Tool for manipulator
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Photo.2 Monitor and master arm
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Tab.6 Major specification on robot
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Tab.7 Major specifications on TV camera and monitor
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Design and Construction of Light Control Shelter in Maiko Section
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Maiko Viaduct is located on Kobe side of approach highway of Akashi Kaikyo Bridge, having a PC rigid-frame, 8-span continu-
ous box deck. The viaduct is 510 meters long, spanning between the Maiko large section tunnel and the Akashi Kaikyo Bridge. The
ambient brightness is changed during this portion of 550 meters from a bright open air on the bridge to the dark inside the tunnel.
This abrupt change of brightness would cause an influence on the driver, and eventually speed loss of traffic, and a possibility of
accident and congestion of traffic. Therefor, a light control shelter is designed for 220-meter portion, from the Viaduct to the south
portal of tunnel, to give a smooth transition of ambient brightness for the highway users. This paper report the design and construc-

tion work of the shelter facility.
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Ten-Year Maintenance of Seto Ohashi Bridge (Major problems and their repair works)
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On April 10,1998, the Seto Ohashi Bridge will celebrate its tenth anniversary since its opening. During these ten years, some
problems which were due to the initial defects were found. These were, the corrosion of main cables of suspension bridges, the
noise problem of end links of the Shimotsui-Seto Bridge, the accident of an inclination of a link type expansion joint, the noise
problem of the same joints, the noise problem of rolling leaf expansion joints, the cracks of the upper flanges of supporting girder
of the same expansion joints, the rust problem of bearings of orthotropic steel decks, the damages of cables of cable-stayed bridges
due to vibrations, the corrosion holes on surfaces of steel caissons, damages of rubber buffers of ship collision, alkali-silicate reac-
tion of concrete pier, and so on. In this paper, these problems are reported.
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Fig.2—1 Outline of dried air injection system
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Tab.1—1 Change of noise pressure level and frequency of occurence on East-side A3 end link
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SR | | B ok | R EE | Y E | ok | B | M| & oK E | RAERK CF Y E | &K ME
54 (85) 59 | 84.93 88 2 | 75.00 76 1| 73.00 73 0 0. 00 0
#4 (108) - - - 3| 76.33 80 3 | 63.67 64 1| 63.00 63
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7— 5 O EFEE 87.7 73.7 67.3 63.4
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Tab.1—2 Number of locations where occurrence of black stain is
obserbed on bearings of orthotropic steel bridge deck
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Examination of Unified Decks of Shin — Onomichi Bridge
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The Shin-Onomichi Bridge is designed as a cable-stayed bridge to be located at a distance of 55 meters parallel to the
Onomichi Bridge,which has been open to the public. A viaduct is also designed to be adjoined to the Shin-Onomichi Bridge. The
initial design was composed of the Shin - Onomichi Bridge as a 3-span continuous deck,and a 2-span continuous viaduct. Thereafter,
the design was changed that the decks of the bridge and viaduct were unified to form a continuous deck system in consideration of
structural characteristics and maintenance of the bridge. In the redesign,the entire structural system was reviewed including evalu-
ation of support conditions and the decks for bridge and viaduct,which would have different cross sections,were analyzed to be
structurally adjoined. This paper introduces a course of redesign as well as an outline of major topics in the design.
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Tab.l Comparison of spring constant
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Tab.2 Evaluation of stability in earthquake for 2P through 4P

; RN | BEREE | OB | AN
BRI | SR (/m?) (m) | AP
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2P X Dk
it 121.0 5.55 3.513 B
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13.0m RHTIF | a7 a.2) @333 | °%5m
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108.3 1.28 4.477
11.0m WHITE | (5 .2 G.een) | 1BT™
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Tab.3 Reaction force of superstructure to earthquake
&b 5 1) b R T A 75 ) AR
SRE I KER T SRE ) KERS |E—RAT L
(t/Br) (t/Br) (t/Br) (t/Br) (t*m/Br)
1A -116 0 —316 213 1,757
— 756 0 —560 217 799
2P 5,143 401 4,770 426 5, 396
4,169 362 4,330 443 3,154
3P 5,225 878 4,761 423 5,048
4,036 869 4,295 444 2,788
4P 837 0 567 644 2,056
—51 0 185 662 670
5p 1, 980 0 1,882 535 1, 269
1,740 0 1,651 549 167
6A 528 0 558 301 698
395 0 446 302 82
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Tab.4 Smoothing plan of 4P
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Evaluation of Cable Coating System and Corrosion-proofing in Anchorage Chamber
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The study on corrosion proofing on the cable of suspension bridges was started as water leakage was found at a cable band of the
Innoshima Bridge. As a result of investigation, corrosion was found inside the cable coating system, and ad hoc commttees were
setup in Honsue-Shikoku Bridge Authority, to conduct various corrosion proofing tests and relevant studies. In addition, the real
bridges were tested and repaired as test cases. On the other hand, in 1988, corrosion proofing study was also started on the cable of
Akashi Kaikyo Bridge, reflecting those results given by real bridge repairing work and the other tests at that time. This paper intro-

duces various real repairing works, including knowledge and evaluation on such tests.
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Fig.8 Work procedure for film system and water proofing process
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Design of Suspender Rope and Cable Band of Kurushima Bridge
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The Kurushima Bridge employed PWS suspender ropes and a steel pin-connected joint system. The pin-connected joint system
was also employed on the Akashi Kaikyo Bridge. However, the Kurushima Bridge has a ligter weight box deck comparing the truss
deck of Akashi Kaikyo Bridge, therefor, the support system on the Kurushima Bridge has the following features :

a. single suspender rope was adopted for one support point as lighter weight deck.

b. a vertically-divided cable band system was, for the first time as a design of HSBA, employed for a suspender rope. This re-

quired a design of band bolts to consider an additional axial force by suspender rope tension, which would have been needless

in design of ordinary band system.

Especially, the feature “a” resulted in a more economical solution than ordinary system. The PWS suspender rope had been for the

first time designed for the Akashi Kaikyou Bridge.
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Tab.1 Manufacuturing and erection error used in design
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Tab.2 Verification of cable band solution
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Retrofit Work on the April-25 Bridge for Loading of Railway Track and Widening of Lanes
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Photo.1 S#o Paulo — Street seller seen anywhere in downtown
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Photo.2 Favela, a slum
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Photo.3 Brasilia — Nice at a glance, but heavily deteriorated, and
untreated
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Photo.4 Brasilia — Meeting at federal road bureau, presenter was
Mr. Chequer, chief of traffic division, having an experience
visiting Japan by JICA
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Photo.5 The La Plata River — Unable to see opposite side of river,
a water inlet shed seen in point of far water
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Photo.7 City of Buenos Aires, a beautiful city
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Photo.6 The Presidential residence — Evita gave an address from
the balcony at second level
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Photo.8 Santiago — Total rainfall is as small as 5 to 100mm, dusty
throughout the city
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Photo.9 Santiago — Mr.Aiba, Mr.Mae, Mr.Yagi, from right to left
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Photo.10 Mexico City — Building remained incomplete
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Phpto.11  Columbus Memorial — There are a lot of memorial ob-
jects with elevated curb in streets
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Photo.12 Cile — At a seashore city of Valparaiso, west of Santiago,
a tranquil and stable atmosphere
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