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Kobe-Naruto Route
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6th large block erection work for Akashi Kaikyo Bridge Stiffening Girder (8 panels adjoining to 1A anchorage part)
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Panel block erection work on 3P center span side for Akashi Kaikyo Bridge Stiffening Girder
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September 19, 1995
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Kobe-Naruto Route

T =45 LI L TE (PC)
(b= {HIBE L3R ]

Maiko Viaduct superstructure work
(PC) for on-land part of Kobe side
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Tsuna-saraike Bridge superstructure  September 30, 1995
work for 4-lane widening part in

Awajishima island
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Muya Viaduct PC superstructure September 25, 1995

work (preparatory work) for 4-lane

widening part in Naruto side
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Onomichi-Imabari Route
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Tatara Bridge (facing work on tower foundation)
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Site experiment for deck erection by self-propelling bort “Umashima”
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Onomichi-Imabari Route

ﬂ%%kil‘.a,*(IOA FRANT A=) (749 AR)

74 Kurushima Bridge (10A tunnel anchorage) September 30, 1995
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Kurushima Bridge (from
front side, 3P, 4A, 5P, 6P, 8P
and 9P) September 30, 1995

KERTEDA) (749 AK)

Kurushima Bridge (1A anchorage) September 30, 1995
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Carrying Barge with Dynamic Positioning System

Bk

M9 F LEid. RBERBOMBRMERD 72O AR UL
A BHR L E R iRz 6T 2 AMEMTH b, 2
DIEDBIRDBRRE - 1HEE - BRBROME - A%OFEEIC
DWTLHTIIRXS,

TRIRER ) B KRG (IR - BB 2R 6, BOR
BLBOKEICRZRIN DL, £ 2 I3RR0ICHE FRE
DBEHOMTH ), LrOIFRETHLIEHNEL, £
BOMMDPHATT 5720, BRICU->TIIIN LD
TN DB E L2 BNRICE YD LI EHRDLN D,

L72di-> T, BPEICBT 5 REBOHMBIHT ORI,
EIEALE TR L2 %2 REORRME F TH LZ
R L THAN T RRE LERTIEGZCBRASINATE
72 SHAUTHEANR, M7 0 v 7 BEERAMEDOE FIER L
T, Er—7NEICRELZZ) 7T 4 v 7E—=LTHY
BT HE TR Y LERMOBRKICHIR»ES K7 oy
ZALDSHRETH D . L EAEEL DL WEOF b
Y, BEE I8, ZeBcBENL, L -T, #
AETIIHZCBRBAIN T 35, BOETHRATH A
TWOTEEOFERICHIRYES »5Th 5,

ETHYTETE. 17 ey 7 OERISHHERICE
WS 2 72 OBATIIAD ZRIC 72 5, AR 2 3 BRRME
BEThY)., MAZTEREFKRECGAICEIT -2k
PEBEEPVBEIT L B2, S HIKEREIEL L
b, ZOH, BAEIZBITAETH Y LENKEIHIZ
PR KRG, Ak - KBEKE, ARXESE. ST
Ze <L WD /N S WIERIZIR 58T 5,

REBRBOMARTORIRIZ. BEHTHS L L DI,
MEFFEEAE S T, RBOMM . 2BRIC>y F TR
RORFEAABFROFEHTCTH ). FRIFETH Y TE
ICRESINS, L2rL, RBEREIEIETLEENZE
MR T, L2 3K EMLTEY ., EEHITOMRTTH
5,

D7z, ARMARIIE) B AVEEER 1L 2 1 iR tR
DEBED S0 5 TAIMN I EEAEREHAT 2R
- BRI L THAT R EDFRZ ED TROE R 2172,

c BEERAEEIE, R M7 e v 7 36 m+ E SRR

E5m D41 m) » 555 F /KR % SR DS HAT 9
LHTERET 5,

Vol.19 No.76 '95.10

/NI N TN

Hiroki Matsumoto

« 88 AT REAR T (3 R HUK IR T E D B b DBk L v

FARETIIRE 5.3 mUTTH 5,

K BVBBROHATHMEIZ 1 B Y72 1,000 2482 5
5, RAEHNEB AT RERRT T H D | BRI 2 30 4, B
ICET AR 2 3040 L LT, 2 1 BEEICHUT I 2 551
SRR R AT EERE L VRDL L 1. 5ETH )+
SFICERARELEZ 5N,

L2l AF - RERBTR1IETVHI—-ICLDES
RFFEZRAL T, BRICIFMELTBY., Tt 305
CHEHET 212U, Ty —2EATAI LK AMRT
TERPRFFCE ZE & . E o h 2REERE L
TOHMEICET R EREEEDORRBILEICL 5,

ERERRET 21213, HEME (E8) SBUELE &
DREDIIR L, ZOEERIEVGVETH). LrDE
IR T CIRREESIEREN L, Zned, EDIUE
ICHERES B L, WEOIE L, HEHOKREI LS
6] % & FRHER T BRI HIAE U CAE 2 R T 2 R
mERREL.,

T, MARBKRKEBDO 7y —Y v OBEBITHW 7
Av27vadrbERHALT, GREATHEEICEELTE

BT EEZRR L2,

INLDOEBIIAMFLIARLIZOOTH ), B
ERRICL VMRS RRE L2 2 A, WIRHE 2~3kn D d
ETHDESBFREE I I mBETH -2,

g, 74w 7 VaA v MZEIEEHL 150
HEETEL, 51T, ElT L RSHEOETERTII.
EA—E R EF BT ) BB —dE o (EE
ZI6ATETLUETFRIELICHIWERALEES S
LT E,

ARTHENERIFBICREABICLYE LT, ABOE
REDABMBELOEEZHS DDTH), XL ry b
Ny TA T LTOEB 2R LEDL LD LIEET 5,

L L, SRIHAEIZ D 20 v L3 2 AT BT E
EZLNIDTERTE TITIE, BEBRE DM
EARTIEDORM, oKk L Em, (EE~=TrofE
B, BEEOEBEDOR LE, OFRE»H ) Atk LE
BENMNDOBIR LN 2B Ll L BMRFT 2 EDTHE %
BITHAFTH 5,



FIRAS $ PR AR O [ M2 7% 77 96 A

Compressive fatigue strength of orthotropic steel deck for a cable-stayed bridge
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Orthotropic steel deck has been used for long-span bridges in the Honshu-Shikoku Bridges, because of its light dead weight.
This orthotropic steel deck of shallow box girder is used for the main girder for Tatara Bridge which will be the world’s
longest cable-stayed bridge when its completion. The component of cables tension acts as a compression force to the girder.
For the joint of longitudinal trough rib conducted at yard welded joint is adapted for the regions near towers where
compression dominates For all the field joints executed at the construction site, high tensile bolted joint is adapted.
Compressive fatigue tests were conducted to investigate the fatigue strength of field joints with welded and bolted longitudi-
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Fig.1 Stress condition of steel deck of Tatara Bridge
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Tab.1 Stress range at field joint of trough rib for Tatara Bridge
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FAEBSE | o (kgt/cm) 0 — 400 —647 | EhifEH
B K G S1 B | Omax (kgf/cm®) 647 247 0 | SEHFFER + PRALIEH
I NS 1 B | O (kgf/cm?) ® o —60 —460 —707 | FEMER + IR
& h & 0o (kgf/cm?) 707 707 707 | max— Omin
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FEIS N | o (kgf/cm?) 663 709 862 | 663X Cr
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Tab.2 Allowable fatigue stress amplitude for orthotropic steel deck
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Tab.3 Stress amplitude of test and detail of specimen
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BHIAT
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Tab.4 Physical properties and chemical components of steel (by mill sheet)
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1t ® g

=

(mm)

7ok LN =

(N/mm?)

5 iR E
(N/mm?)

i

c | s | M
X100

P|s
X 1,000

Cu th
X100

[
(%)

6
8
12

425
454
426

557
573
558

SM 490 YA

44
44
47

11
11
13

25
19
26

16
16
17

140
140
141

6
10
12

340
313
299

455
437
435

SS 400

29
28
31

15
15
15

17
18
18

68
69
69

20
22
22

DD DN DN DN

[ [ S

HERMEOBATAE T (BIRVEFTAE S 400 tonf) ZFE L T,
SHPR IR AT B IR TS L DS 4 X L7z, 1R
Bz, vy ¥ 7v—ME12mm. FF7 7Y 7T H&ERIT 6
mm & L7z, R, Tox7v— b3 707
HSM 490 Y #T. ZDMid SS400 M TH b, TN HD
MEFOBEII MR & L2 2 R—4 1SR T,

BEFFEEZT Y X7V — b DORAEbEEENT T —
DR, P57 TIEORAAMNDEADLEEEIIERL
CALETCLEREDFEHETIT>T5b, £/, CT-1-1
CIIETFAHED b 5 7)) TNICERRRED T X 5% H
SEPESHT SN T 5,

CT-2-1~CT-2-513. b7 7)) 72 BEEREAHSE R
Uk (FI0T. M20) i2k->THEEALLRIDTH D, CT
-2-3 ke KOV P EAMFOEET 4 TANTH
5, —fREN L5 7)) TOWEIT 6 mm Th BH5, B
kTR IISR T EEOBE (9.43F) 12H 5 &) I,
N FR=ADRITENEROERICE 6T, — KB &
DNBERESNSLZLEEZEELT, Smm ITHEL Tw
b, FNI2HIT, cHEHMICH S L HIT, 6mm & 8 mm
DEFFT7)TOEACELTEL AN REDOEIEE
(FrEiEs) POEE 25, dEFEE. EFEEE2S
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AR ITIEEEY,

CT-2-1 & CT-2-2 L i3F—HERME T, b EHFFHIC
HbEHic, BETEOWMEGIITARBEREEIT > T 5,

CT-2-4 I3 F I A HELTIT6 mm WED + 7
ZV7TELEZLDT.CT-2-3DEHI %73 7)TD6
mm »* 6 8mm ~DHRH EEE L2 TS LD TH %,

CT-2-5 13 7% SmmED FZ 7 ) 7T@EL
RYDTHY I 7YV TRE) 7EERLTELT.Y
T EEBRTF L > Twb, £72, 77 7D6mm
7 6 8mmAN DA XIFFETE NS, P T T )T ERY
TOREMIIELTEMNEBEETH 5 (eWFHFHSM),

CT-3 I 3EHMTFCTh 205, ELTEMNEBEBRDES
TREE 2 JSSC mEyEEL Eicm B3¢ 5 2 L2 HMIC,
CNFEFTORBRK L EL Y, BB TEIIBALMIZD AR
T L. 208, ¥—NVEEEITW, REEET-72D
DTH b, BAFTHIE LY —NEHEOERIERT * X
—3iz, WHESFHERDITRT, FLELTHICIIREER.
WSS PHHINDE 2 Do, oMK T
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Fig.3 Welding and installation of backing metal of CT-3
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Tab.5 Welding condition of trough rid
(tack, sealing, and overhead welding)

EEEE | BN, A | BE. V| EE.cm/mm | EEME
F o oBE|120~220| — — L—55(3.2 ¢)
i SS 400 tFZ ML T2,

2.2 FBAE

HKEAGTEIL. TGN 22 BREBORMIER & FHMT
FERZE DAL A0 0) (2,000 kgf/cm?) EFEL %5 &

5



I ICTIRFE 2 —350 tonf ICXE L. RICBHDORED
FRE N2 HEE L LT 1,530 kgf/cm® 2 H%i2, Lk
FRAFE % —85 tonf ITFRE L7z, 7272L. CT-2-2 122w
TiZ CT-2-1 L RI—DREBRETH 505, LRFELZ T
TISh&M#% 1,000 kgf/cm? £ L7z DTH 5, RERK
nER—4 1TRT,

R LT IS RTERIE O IR Y 81T 3.5Hz D
WETIT o7z, 72, 150 HEIC 1 EEIA T &t
PREBREN 1/2ICRELTE—F>—7 2K L., HHEP
LBANERRAFBETEL LI ITL,

FHBHOBEIZ10~20FR DR LB LicE
ELTHBBEICL > TT-2d, LEIZD U THERE
HBREBER) 20 L2, MBI NBRIIOWTIIE
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Fig.4 Outline of fatigue test
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L BHROFEAERI L ERRIN AL 72,

3. HBER

(1) EHBHEOBRHKA

EHRBOER. ME SN BHL2ER—6ITRT, $7/2
B—5 icREN L BROEAX L Rt EOBRKTEH
BIVHENBEES2RYT, SNONBRIVEHIILITO
EBYTH 5,

D. @B . 6mm £ Smm D 5 7)) TDELAD
VIRBEETEL TN S,

@I CT-2-1D b WHMOEMOELTEDT AN
BHEILIRE D S BEANREL T 5,

@Fr 77V 7HR) 7EERLTWRESDY) 7+
FIRBHMOBHTH 5,

®IEINNY FR—NVREBE»HLNBHTH S,

®IZCT-2-3 D dMFMDEHEI LREL AR
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®I3CT-2-5 D e WHMNOELTEMNE D) 7+HFE
BHIYVRELLBETH 5,

CT-1-2 T3 Em& DRGFHE L L5 7 )V TDE
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Tab.6 Summary of observed cracks

. ' _ HIE R
R EZ B R A R B K K %K
(X109

FToX7TV—1FE TN TRACDEBELEL 4 60
CT-1-1 b5 7)) TRARIEHEL 4 60
FI7VTEERASA T 75 LD FEEE 1 266
EYTETAREER 9 50
CT-2-1 TFyXT V=1 57 TRAEDBHEREL 4 150
k27 ) TREEERE 1 201
CT-2-2 Mz L — —
b7 7)) TRACEEE 3 48
BV 7L b7 7o+FEEE(N5 7)) 7ER) 1 173
CT-2-3 B TETAREES 1 190
N FR—=NWVRE 1 215
b7 7)) THEZRAIEE 1 —
CT-2-4 NIV TEERTAT 75 A0 FIEHE 4 93
Ny FER—IWVRE 4 93

CT-2-5 BV7E 77 7o+HFEEE M) 7EE) 5 83 -
NY FER—IVRE 1 149
CT-3 Ty ¥ 7V — b+ ERY) TO+FIREE 6 195
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T TRBR2T-72b DT, #ak LEE 400 HEIZ T rlizticidbnrEzond, LrL, ZOKHE,
RERHAT - 72 BT S N 5 72 RBRTR I (3 HUBR b5 7 ) TRADEERR» LOBENHIMLZ, I
R A L BRFER T e BRERA I e -T2, RELTEORMIZTE T 7)) TIRERLTWE 2o,
CT-2-3 TI3.CT-2-1 TEHEMM S N EETET A SRR 5 Fo pReRtE: 3 AR) R WAL SR Y (B
WA & DBZUIRD L7z, 213 CT-2-3 TIIFE CT-2-4 3 6mmMED 77 ) 72BLALZIDTH
WTEHD b 57 ) TNOBM G & FDADT AR ERE B, v FR—NVREBOLEFTE T, LBHPBRES

Fyx7L—hE& b7 7)) 7TREREHRE (CT-1-1)
b7 TRAECOFERRER (CT-1-1)

17 v EL w7
b7 707

[ e

-5 (1) RRERHER
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Tab.7 Summary of cracks occurred at butt welding of trough rib

kT - B | PIml RS
Type (N RS | [ (X104

B CT-1-1(A¢'=150 MPa) 4 60
CT-2-1(A¢'=150 MPa) 9 50
CT-2-2(Aoc=98 MPa) 0
CT-2-3(A¢=150 MPa) 4 48 .
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Tab.8 Classification of cracks
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Design and Construction of Precast Panel for Akashi Kaikyo Bridge
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The report discusses of the precast panel adopted to the foundation of Akashi Kaikyo Bridge, focusing on the structure,
characteristics, design and work method, and some considerations on the construction work of the panel.

Specific features described are of: a need for protection of concrete surface of a mass concrete structure made of low heat
cement; detail study on strenth of precast panel due to employment of high flowability concrete; and a need for aesthetic

design on a huge structure.
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R—7 PCa RGO EHEE
Tab.7 Torelance of PCa panal products
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Tab.8 Criteria for repair of crack
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Tab.9 Torelance of installation of PCa panel
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Fig.16 Cast joint structure
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Photo.5 Sealing of joint
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Tab.10 Compaarison of perfornamce of precast panel
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Fig.20 Structure of cast joint
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Site Measurement on Link type Expansion Joint
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The link type expnsion joint is designed for a large deformation of the bridge’s end this joint is the most compact one
comparing the rolling leaf type and the finger type expansion joints.

Link type expansion joint have been applied to four brides in the Seto Ohashi Bridge.

Recently, the noise from these joints has increased gradually. Therefor, an improved type expansion joint has been
instolled at bannosu viaduct. This report shows result of measurement on stress and response for various members of the

joints of ordinary type and inproved type.
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Repot of construction on the Tatara Bridge
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The Tatara Bridge is constructed in the strait between Ikuchijima and Ohmishima islands, which feature the boarder of

Hiroshima and Ehime prefecture.

The substructure work began on 30 November 1992, completed the tower foundation work in March 1995, and is now
under progress toward completion of side-span piers in January 1996.
This report describes summery of tower foundation construction work for the Tatara Bridge.
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view of Tatara Bridge
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METEEER S =TI % & ot M AR

Yuji Nakamoto
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. T, ZOBDOAETERE L THEE, HRERNVEA TV 'SEEETREER, #EAL. YR KEHERE
( EABELLOT, CtOMBLHEET 5,

The open-cut part of Kannonzan area of Ikuchijima island for the Nishi-seto Expressway features some geographic
characteristics such as deep deposit in alluvial fan and a large fluctuation of ground-water level in such a deposit. For this
reason, a geographic structure of the cut and its background should be studied to clarify distribution of high permeability
zone and its nature of such a deposit layer that affect stability of the cut.

The exploration was carried out using the high density electrical prospection method, which has recently been developed,
and a structure of hydrological geography was evaluated by this method. This report shows an outline of the exploration.
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Fig.3 Geographical plan (location of exploration)
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Photo.1 Overview of Kannonzan area
(viewed from Tatara Bridge side)
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Photo.2 Geographic layers (background of Tatara Bridge 1A)
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Photo.3 Crashed zone
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Fig.7 Structural model of hydrological geography (before exploration)

45



3. BREESBREEINHEY

3.1 | =

BREEE (RN 3. o g HERE
BB IUHEAEDFEICLI - TRILTS I L2
FIALZ DT, HBRICEBET L2 LIk ) ATHICH
HEERAEMZREIE LT, T RIEDIEE 2B R
EHETH b, ek, LAROSE TIIEEREERS LUK
SEEEESEAINTE R, LEL, IN6DhEE.
BRI 2K T B LREIEREL ) 2. FATERSORR
DFFRIATRMEAKR & (. ERELHEE N L TERFR
WTHhILEDREND 72,

BEEERERRIE. EFEOHPESEEREEORHR
BlUrara—sEMoREICL) ., WE - BHHAMN
PRI E L2 e b, BE CEABEDOREL TR
Yo DTHD, BE, TROGETIE, IWE ~
AND 1 IRFAERIE TOMEHDFEI»Z

F72. BEEEELREES (THIEFMAE £dv))
3. TRk, LT RO L) LRI H S,

O HED TR ISP WHIBPFET 2HATH,

WEEEZRHETE S,
QH B DIESF - Hiatk AT E 5,
QM T/RDKIAAHEIBTE 5,

3.2 RERE

WRICERI(T 7)) Z2BEELALE, WRTEM
V (R)Vb) 2RE L7HE0RENT HIEDT (0a) (3, H
BAHEZETUIFORTEIND,

0a . RENTHAEI (Qm)
a . BRMERE (m)

EROMBIIE T L., SHLIRFLEHHT NS

W 5 7 HARDTEE L O REREMICE N TV 5,

INSDEEEMIET L0, 2ROUET—F % 4.3
TR B FEL A THET L TEDHIEN (ou)1 23K
b,

4, BEFHE
4.1 AEEHE
R—3 icHEME S, RT—1 ICHERTZRT,
DHIE T, D FFEIC I L TEWHERR TEWRER
EVTHERTE 2 TTRERE) 2%E L1,
QuEIRIZ. HT/RDOFHEF MNOILES & LD FHER

Fr HEMET 27200 ) HICIZTFATII 3 AL L,

FRZROBRE, K=Y ¥ 7B LU TG

MR DA 28 B & ) ISEHE L 72,
Q@EMmEEIE. KIROEENE (2~5m). DY HDER

(#270m) B LITHERNF © ¥ ANEKDHIR (&

46

&—1 AESRG

Tab.1 Measurement condition

wWoE KM

34 (FAT. #30 m [EFR)
247.5m

¥165m (EHT Tl 30~50m 2R
2.5~75m (30 BtFE)

100 ch (IR 25 ch)

350 m. 370 m (CHREEECE)

300V (BekrgS 800 V)
0.1~1.0 A (BKkEgh 2A)

H H
WO K
LU S -3
W E EE
E i &
g R XK
= ERR R
N fn & £
BN n & R

X 100 ch)

OFNREIRE T, HEYE & 28E 0BULE DTEE
B 2~34&N 65m & L7z,

ORIE R 3 HARDEDZ B AR & v 7K & BN
B2 @& Lz, %8B, L¥IIBAICEHEL TWw
728, 94 FEFEREN L TIEO TH -2z, HE%E
EE LBEMR L L7z,

4.2 RIEFIE

X—8 ICHIZEFIEE R T o

OEEEMR (BEREMRC,. BMEMRP,) 2HHHLY
WA STOm AREEE L CTRiE L. BES LERET 5,

QOFBMAEICEREZXET S (@2.5mXx100 A X3 H©l
) o

@ C,—CRicEE L., EMLEM P,. Py. Py Pr L EE
EMRP; L OBOBMEZRRZET S (B 1ERM).

C P1 P2 Ps Pu

B ER

.
;
A
;S
S
X /oy
A ,/
X
\
|/
X

!

— C P1P2 P;s Py

\\\\\\
/ ’

......
\\\\\\\\\\\
\\\\\\\\\\
\\\\\\\\\
\\\\\\\\\
\\\\\\\\
\\\\\\\\

\\\\\\\
\\\\\\\

X—8 RIEFIE

Fig.8 Procedure of measurement

x M E &

TN



FE—4 SREERRESRT LB
Photo.4 Equipment of high density electrical prospection
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FHE-1 BREBOBEEE (FLALHINL S L TH)
Photo.1 Construction site of Ring Road (Almost all part of
the road is of earthwork like this.)

EE-2 BERPOTHL BEEIHISV)
Photo.2 Substructure under construction
(Masonry structure is mostly employed.)

EBE-3 SR LITEHIT
Photo.3 Completed substructure
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Photo.4 Tomb of Abebe Bikila (He won a couple of first prizes
in Tokyo and Rome Olympic games, and became one of
the most respectable person in nation. It is surrounded
by iron fence to protect from burglar.)
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BHE-5 MAIORER
Photo.5 Rural trunk road
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ER-6 HMHABOIER (15U FORLEBET—F)
Photo.6 Rural small bridge (Masonry arch made by Italy)
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Photo.1 Boulder and the University of Colorado
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Photo.2 College football game
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Photo.4 Typical landscape of Colorado
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EHE—5 1035 FOER
Photo.5 An elementaly school in Colorado
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