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The First Year of Management of Akashi Kaikyo Bridge
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Design of Shock-Absorbing Device of Tatara Bridge, Kurushima Bridge for Ship Collision
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Shock-absorbing device is sometimes installed on offshore foundations to mitigate impact of ship collision. Based on researches
on ship navigation records and tidal phenomena, Tatara Bridge and Kurushima Bridges were decided to install mitigation device on
2P and 3P for Tatara, and 3P and 5P for Kurusima. This report shows design conditions of device on ship collision and physical

(natural) properties, and outline of device solution.
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Tab.! Conditions on collision

* B TSR | BB AT | 2R | H R EUE kt)
L ez 7.3
o p i 22 2.4
i 0 185 22 2.1
% & KRG 530 G.T. o e o7
3p R 2 1.7
T AR 22 8.5
iy 22 3.5
3P - i e 2.2
* B K& 5p 3,000 G.T. B SR TS 9.3
1 22 5.7
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Fig.1(1) Collision conditions of ship (Tatara Bridge)
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Tab.2 Calculation of ship dimensions
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Fig.1{2) Collision conditions of ship (Kurusima Bridge)
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Tab.3 Calculation of impact energy of collision
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M oEH MW OE tf 359 1,183
ig ok E E kt 7.3 7.1 6.7 8.5 — 9.3
po FHET AN — tf-m 948 897 799 1,286 — 8,079
7 MEEERNT A VY —| tfm 1,038 — 6,087
R LEBERIN T A VX — | tfm — — — 248 — 1,992

S A tf/m? 13.7 19.5
Al o H O kt 2.4 2.1 1.7 3.5 2.2 5.7
& BRI AT — tfem 130 100 65 277 575 3,863
R | @H TEERNT AL F— | tf'm 130 100 65 227 575 3,863
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Fig.2 Structural outline (Kurushima Bridge 5P for midship collision)
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Tab.5 Physical conditions on atmosheric and ocean environment Hp © &%EMES (m)
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Tab.6 Increment factors for load and allowable stress

i B WEROMEY IR
R F+D+TL + WP, 1.65
k| L% | D+TL+WP,
| " iy e D TWP, 1.00
% LK D+TL+ WP,
P AR e D T WP, 1.50
F A OHERE D : FEHE
TL © s (AR TL : #iE (R
WP, : W) (REE) WP, © %)) (RIS
I 1 EHEXIR:TP+10.0
I & m
E—.i——«— TP+6.5
|1
i
BE TR TP+3.0 Wﬂ—f' i
#WTXE: P+3 0 ;
y P27 =4 TP25
Ve e CYA
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Fig.3 Structural outline (Kurusima Bridge 5P for bow/midship colli-

sion)
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Work on Steel Pipe Sheet Piles for Shin-Onomichi Bridge 2P
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The Shin-Onomichi Bridge is a 5-span continuous steel cable-stayed bridge with a 215 m center span to link Onomichi, where the
Nishi-seto Expressway starts, and Mukaishima island. Substructural work includes one abutment, 1A, and four piers, 2P, 3P, 4P and
5P. The work was initiated in September 1996 on site, and terminated in June 1998 without any failure. The 6A abutment was built
in another work (Mukaishima Hikonoue Work.) This report introduces the work focusing on an operation on hard rock excavation

for 2P steel sheet pile.
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Tab. 2 Replace excavation work
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Properties of Fatigue at Connections between Transeverse Ribs and Truss Members in the Box Girder for Suspended Bridges
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It is reasonable to apply steel pipes to truss members in box girder diaphragm of suspended bridges, because of the member tends
to be designed through its slenderness ratio. As to such steel pipes, connections with transeverse ribs have to be durable against fa-
tigue and to be so simple structures that fabricating them is easier. So three specimens with connections consisted of inserted ribs
were tested in fatigue. And the results show us about property of fatigue cracks at inserted ribs which are cruciform or one plate,
and about way of welding for inserted ribs. We also obtained knowledge about occurrence of fatigue cracks at slit around bottom of

trough rib near the connection.
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Tab.3 List of cracks

: xho o B[] EhOES (mm) xho¥47
REBE | Ty, & 0o B fratiai Wi | TR | (E-78R
1-® FERm - BHREE 32.4 22 33 ©)
1-®@ FST7RAYy b EDLLEE - P 7MA 49.0 18 35 (E)
1-® EEMAEM - BEEw 49.0 152 wiE 5.3 28
1-® F57AT v b -RER 49.0 103 Wi (F)
1-® EAY T - FHLBELV-b 66.0 (55.0) 30 111 (A)
PC-1 1-® F57ZYv b -REB 66.0 78 wiE (F)
1-® A 7% - EHOLBELV—T 80.0 (63.5) 55 129 (A)
1-® SERW - BHREE 113.0 16 24 ©)
1-® F3T7ZY v b -RER 113.0 27 40 (F)
1-@© FSTAYy FEDLEE FI M 123.0 34 42 (E)
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3-0® PSR - 3 ARBRILR 53.0 (60.7) 13 65 (D)
3-® FS7AYy b EDLEBE - MM 97.0 25 39 (E)
3-@ FS7AY bEDLLEE - P 132.0 25 30 (E)
3-® b7 Ay M ELLEE - BATA 153.0 10 12 —
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The data were measured on initial deflection of stiffeners used to towers for suspended structures and main girders. Measurement
was done on the Kurushima and Tatara bridges for the tower, and on the steel box deck of Tatara. The data were collated and com-

pared to the specified values in the buckling design and fabrication.
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Fig.1 Procedure of measurement on Kurushima Bridge tower

X—1

F—2 REXBERPHADAEERER (BHDHHH)

Tab.2 Summery of initial deflection on Kurushima Bridge tower (member)

#HTOvs | RE %‘fﬁ"; HE PP et B TO9O DMT-DH 6 (mm) W o=
(mm) | (mm) (M) 0.3] 0.4] 0.5] 0.6] 0.7] 0.8] 0.8] 7.0] 1.1] 1.2] 1.3] 1.4] 1.5] 1.6] 1.7] 1.8] 2.0] 24] 25 2.6] &F
2P T5S 26 8 SM490Y | 8.1 |51k LMES 1 1 1] 6 2 1] 3 17
3P T6S 26,23 8 SM490Y | 8.3 |=|iRK MHIES i 1] 4 1 3 1 16| BTEm 1L 2B
3P T11S__ | 2623 8 SM490Y| 96 | BRIERES 2 2 2| 2| 2] 4 1] 1 16| ZE (L&
6P T6S. N [ 4240] 10 SMA00Y| 62 | BEES 2] 3 7 7 3 32|E L AR
6P T15S. N| 44 10 SM490Y | 59 & 1 1] 2 5| 4] 4] 1| 2| 3 2] 1 [ 1] 2] 1 32!
8P T13S. N| 35 9 SMA490Y| 99 | BEEES 3 1] 5] 2] 5] 5| 4] 2] 2| 2] 1 32
8P T16N 35 9 SMA90Y | 94 | s 1 1 2| 2 7 1 15'@@:13.,
8P T18S 35 9 SM490Y| 05 | EEIBES 1 2| 2 B 2 17
& £t 2] 5] 10] 10] 14] 18] 11] 26] 7] 17] 13] 13] 11 1 1] 6] 1] 2] 1] 177
#£—3 REABREENH/-bHHEEER (ﬁ‘fﬂﬂ?%Aﬁﬁ@?ﬂﬁﬁtbﬁ)
Tab.3 Summery of initial deflection on Kurushima Bridge tower (between diaphragms)
HaTovs| RE g;ﬂ?ﬂ #E A7 mams 54475 R DEIET=43 & (mm) W=
(mm) (mm) (M) 0.1] 0.2] 0.3] 0.4] 0.5] 0.6] 0.7] 0.8] 0.8] 1.0] 1.1[ 1.2[ T.3] 14] 15[ 1 6]&&F
2P T5S 26 8 SM490Y | 2.7 | SIsRK AMES 2] 5] 7] 4| 3] 5] 4] 3 1 34
3P T6S 26,23 8 SM490Y{ 27 | BIskb AMES 2] of 3] 3] 7] 2f 3] 1 1 1 32JerE I 4L BF
3P TI1S 26,23 8 SM490Y| 33 [ 33T 3 2 3] 8] 5| 2 1] 4 1] 2 1 2|HEELE
6P T6S. N | 4240 10 SM490Y| 238 EEES 1] 2| 6l 7] 3 4] 4 2] 1 2 32| E 1L AR
6P TI5S. N| 44 10 SM490Y| 29 EEES 1l 1] 7] 3| 3] 6 2 3] 1] 2 1 1] 1] 32
3.2 BEisES 11 4] 5| 5] 4] 1] 2| 2] 2] 3] 3 32|
8P TI3S.N| 35 9 SMA9OY [---35 TS ] e B ) I 35
2.7 S 2| 3] 5] 3] 2 15]
8P T16N 35 9 SMA490Y -z ElEEe T T B 18 RAE
8P T18S 35 9 SM490Y] 3.2 33T 2] 3[11] 6 7] 5 34
& i 5] 21] 47] 48] 47] 37 26] 19 15[ 5[ 1o] 3] 4] 1] 1] 1] 290
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Fig.4 Procedure of measurement on Tatara Bridge tower
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Tab.4 Results of measurement on Tatara Bridge tower

i A | RE [RUJRA| ME |2 1vIoL| B B D13 R B
Javy BEYa4X G17] A B C D E F LI
r—2Z1 | #—R2 | 5¥—RA3 [BRE—F|EXE—F| ZoOfh | BRXIE
(mm) (mm) (M) _ B4 M 5 R
FEH 14 28 24 17 7 0 90
2P13N| 32 8 SM490Y| 3.0+3.0+3.0 (¥4 15.6 31.1 26.7 18.9 7.8 0.0 100.0
BXI-b& 20 20 2.0 20 15 00 2.0
HEED 43 26 7 8 10 0 94|
2P13s| 32 8 SM400Y| 3.0+3.0+30 |FE4 45.7 277 7.4 85 10.6 0.0 100.0
| PN oY 1.3 12 10 12 10 0.0 1.3
FEEH 20 12 16 3 5 26 82
2P17N| 28 8 SM490Y| 2.3+2.0+2.0 |H&=E 24.4 14.6 195 37 6.1 31.7 100.0
BX1=hd 25 1.0 15 1.0 1.0 1.0 25
HEH 0 65 7 1 1 20 94|
3PTI10S| 32 8 SM490Y| 3.0+3.0+3.0 (F4 0.0 69.1 7.4 1.1 1.1 21.3 100.0
BX1=hd 0.0 2.0 15 1.0 30 1.0 3.0
EEH 6 16 4 0 0 14 40
SPT19N| 28 8 SM400Y| 29+29 |FE&: 15.0 40.0 10.0 0.0 0.0 35.0 100.0
‘ BAEDH 05 15 1.5 0.0 0.0 05 15
RER 12 18 5 1 2 6 75
3PT22N| 22 7 sMagoy| 1.7+41.7+1.7 [H&E 26.7 40.0 13.3 22 45 13.3 100.0
BALEDH 15 2.0 15 1.0 15 1.0 2.0
E i 95 165 64 30 25 66 445
AEHLTHRXKIE FHEE 21.3 37.1 14.4 6.7 5.6 148 100.0
BRAFh#H 25 2.0 2.0 2.0 3.0 1.0 3.0
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Tab.5-12 Summery of initial deflection on steel deck
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Tab.13 Break downs in types of deflection of steel deck
($RE10mm~22mm)
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Fig.7 Waveform of initial deflection on deck

4. F&B

(1) FE

O REKBOYAY 7T LBOHEbAS/LITF
¥7T0.18 (mm/M) . BH#EMFT0.20 (mm/ M) &
o TBY ., % 4BKBOWHI IR TEIYME, ik
REED 1L 2BEL TV,

@ REKBOVAYT7IFLBONE2bAS,/L OIE
BRAEIRE L, BERK EERZEESHE) X1
UEDEE 2 oTWnB,

® Z42BRABEEBONY-bAORERON, ERER
WCEBLLZ2H%E (B—7 0 TYPE—3) 0S4 5 E X
15% LFCTHh o 720

(2) FEHMF

@ ZABIBOSHTOMY 724 8/ L IZFEHT 0. 36

Vol.23 No.89 '99.1

(28.7%)
1784

2000

(26.0%)
1616

#AH ;6220
EH{E ;0. 36
HAERE; 0. 44
(17.5%)
1090

EX

1000

(10.1%)
631

0 0.2 0.4 0.6 0.8 1.0
6/ L (mm/M)

H—8 @b HERSH

Fig.8 Histogram of initial deflection of deck

(mm/ M), EHERFZTO0.44 (mm/ M) &%->Tw
bo ABTIHEBEBEFICEY, bR/ LDOL
Rz 1.0 (mm/ M) IZHELTWwAZLhrb, 20
E2BR A L3 Do,

® ZABABEOWMODH2bA S/ L OEREFZIT
REL, EHRHK (BREZEHHE) 312 ol
EloTnh,

@ PHZbAOWRIE, EEE BOEEORER
FEAS42% TROE . EREMBEICHEM L 2%’
(B—7 © TYPE—3) OFRAEHEIL 13% TH -7

5. HEHE

D72 AR OFHNC Y7 > Tt REKXEEETH V.
L ABRIE IR TTE VIR LTEY, O
PEDCBALEHLETE T,

SEXH

1) ERERGE FFS (L HEHR) . HARERHS

2) SRGFREREE, AN Y E AR AR

3) BEEBREAA FI4 v, LRSS

4) BJIL B, KL SEMGIM ORISR,
ADYFHHR. No 68, 1993.10. pp.2—8

5) /M JbH. DAL SAEEAH O IR A &
T 1 O#FFHFERAEFE. JSSC. VOL. 16, No. 170,
1980.4. pp.11—43

6) JbH. Wk, &H BRI % A S S AR
OMPAEICHT 2858, L ARF ST CE,
No.428,/1 —15. 1991.4, pp.127—136

7) K& KH. B0 0 BRARHEEHRE O AR
DEMNT—F L ZOIEMME, LAZEEHE.
No.549,” 1 —37, 1996.10. pp.55—64

25



SHARIREMAHRFOBAHBRER

Results of Static Loading Test on a Full-Sized Steel Deck Specimen
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To simplify the steel deck structure for bridges, now being studied is thickening the deck plate, making trough ribs bigger, and re-
ducing the number of the transverse beams. Although such structures would make fabricating process simpler, they should be taken
into account the local stress concentration caused by the deflection of longer trough ribs. Hence, a loading test was done with using
a full-sized specimen and a truck. Through this test we obtained knowledge on stresses at trough rib joints connected on site, and at

cross structure of trough ribs and a transverse rib.
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Fig.l An image of deflections caused by a truck wheel on longer-
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Tab.1 Comparison of amounts of steel for improved box-girder with

ordinary
R T2 ImB Y ORAHE # X = & 8 kX
Deck PL. t=12mm t=18mm
Wi @ |7 46-URib 24-URib
) 320X 2606 625 X 350 X 9
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2 EAG)) 130 181
¥ R | ZETWNM2) 1,440 1,260
| A 8E) 762 396
BEER(m) 5,820 5,920
= Upi H=800mm H=1,200mm
I TH#UD H=500mm H=500mm
W omE | 2-L 175X 175% 15 ] 2-Pipe ¢ 406.4 X 12.7
sREH 2-L 175%175% 16 | 2-Pipe $ 3185 %103
HAXYT5 L EEAwrIALL ] 3.0m 9.0m
[ E D 95 47
# B | EHEEmM2) 1,890 700
#H 3 1,017 417
BEERm) 3410 1,380
2 EXG)) 225 228
BAESH |BEEHRM) 3,330 1,960
bzak: ()] 1,779 813
BEERM) 9,230 7,300
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Fig.3 Finite element model of steel deck structure
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Tab.3 Differences in cross part of trough ribs and transverse beam
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Tab.4 Comparison of value of tensile principal stress at connection of trough rib
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Tab.5 Principal stress at corner of transverse rib web
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BEE—1 F7IYRATNNHN
Photo.1 Downtown of Addis Ababa

EHE—2 BEHRTEVAATHINE
Photo.2 People sitting down on the roadside

EE—3 AbayEe®
Photo.3 Abay Bridge
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EEBE—4 Abay ETEO® X 7HERKR
Photo.4 Repair on bottom side slab of Abay Bridge

BE—5 Tora Mesk Arch 548
Photo.5 Tora Mesk Arch Bridge
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E&E—6 Tora Mesk Arch I TS LifsRA
Photo.6 Repair on substructure of Tora Mesk Arch Bridge

BEE—7 Mojo iBHERESET
Photo.7 Scaffolding work for repair of Majo Bridge

EE—8 Mojo# XTJ7&IEDH
Photo.8 Mojo Bridge under chipping slab
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Overseas Report (Kingdom of Saudi Arabia)
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Fig. 1 Kingdom of Saudi Arabia
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Makkah: 5:07 6:28 12:05 3:17
Madina: 5:11 6:33 12:05 315
Riyadh: 442 6:05 1137 246
Jeddah: 5:10 6:31 12:.08 3:20

Fajr Sunrise Dhuhr Asr Maghrib Isha'
542 7:12 Dammam: 4:30 5354 11:23 2:30 4:53 6:23
5:38 7:08 Tabuk: 526 6:51 1{12:17 322 545 7:15
5:10 6:40 Abha: 454 6113 11:54 3:10 5:35 7.05
545 7:15  Jizan: 453 611 11:54 3110 537 7:.07

Fajr Sunrise Dhuhr Asr Maghrib Isha’

H—2 BHOHFEICHEHS NS Y IHRE
Fig. 2 Shalat time published on daily newspaper
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Photo. 1 Lady in Abaya (Japanese)
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FEE—2 §S (MOC) D4R
Photo. 2 Appearance of MOC
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BEHE—3 BSHkER
Photo. 3 High grade road

EHE—4 HWAE
ERLGIRETR &L
FRIOE# I "5 7 IRENEE,

Photo. 4 Rural road
Sand and soil as far as the eye can see
Front sign means ‘camels crossing’
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FE—5 #HhimEEgn (Vv FK)
Photo. 5 Urban highway (Riyadh)

FE—-6 #Hh=&Eaw (UvK)
EREHEOREREOT 7 X F v—I0xB

Photo. 6 Urban highway (Riyadh)
Look at texture on wall of roadside

EE—7 PC# (Gulf Bridge) FELTIRR
Photo. 7 Construction of PC bridge (Gulf Bridge)
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1998 Gregorian and 1418-1419 Hijra Calendar
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Fig. 3= Calendar used in Saudi Arabia

It denotes January to March 1998 for Gregorian Calendar. Upper one is for English, and the bottom for Arabic. Inscription is symmetric because the
Arabic spells from the right to the left. The calendar week starts from Saturday and ends at Friday.
The calendar involves two rows ; apper row for the Gregorian Calendar, and the bottom for the Hegira Calendar. For example, January 15, 1998 in

Gregorian falls on the 17 th of Ninth month (Ramadan), 1418.
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