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Some Thoughts of the Akashi Kaikyo Bridge
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Impressive Undersea Work
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Fabrication and Erection of Cable of the Akashi Kaikyo Bridge
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The cable work of the Akashi Kaikyo Bridge required various latest technology and methods in planning, design, fabrication and
erection in addition to ordinary ones, because the scale of bridge would be far beyond the precedent. This paper reports quality
caontrol in fabrication of cable strands and cable bands, and work on strands installation and cable squeezing.
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Tab.1 Dimensions of main cable

. [1:A £ |112cm
: N ¥l 2R 18
7 | oo | 12T AR T Y F X902 b T kS
v A —7 ) =36,830% M r—7 I
E X 14,085m OBRE)
% M £ ¢5.23mm
i FRISTE | 82kgf/mm? (180 T k%)
AR # | 68mm X 60mm
v
SE:3 & (4,071~4,074m (B{EER)
MEMIER | 4. 07km X 127 X 290 X 2 =300, 035km EBE—1 4-FLIXRSLFK
Photo.1 Cable Strand
£11%(5.23£0.06mm) B{3R3% = (180~200kef/mm?)
5.19 :20 n=49,424 3| 182~183 i225
521 T13s f:sézgfos 3E 184~185 5,928
T 1.909 ’ 3? 186~187 [T 23,101
& o T ves~18s TN 1007
16,933 ~ I =49,424
525 TITETIIIIIIIIII 16.477 _. 1eo~191 [l 2579 %=187.743
E 1 5.468 g 192~103 ] 1.250 o=1.85
527 J235 g 194~195 ]aes
1 . . . = 196~197 |9 )
(o] 5,000 10,000 15,000 20,000 o 10,000 20,000 30,000
B B
BT 4% L) R_LY 14ELELE )
52~55 |8 n=3,016 22 [l1a ;;;6538
5.6~59 [|27 x=6.51 - 23 [T es o128
## 6.0~6.3 [T 464 o =0.486 - 24 [T} 180
U 6.4~e.7 [T 1.016 Y Zz ”Hh” :I :”I”}HHHHH ”}”H{Il}llﬁﬁflllllllll480
~ 6.8~7.1 ([T 767 27 T zo1
% 72~75 II]]]]IU]IU]]]]]]]]%!* —~ ]]]]]]]]]]
~ 7.6~7.9 [ 262 = :g . 68
s.0~8.3 [[[J83 . , %0 la , ‘
(o] 200 400 600 800 1,000 1,200
B (o] 100 200 = 300 400 500
M—1 BE#RD-EWMROKE
Fig.1 Quality of galvanized wires
£—2 TR TIRORELLE
Tab.2 Comparison of quality of galvanized wire
SN =N KU1 Jef BT XA R A W K AG A R R AE
+ m o= B fl 5.17 5.37 5.18 5.12 5.23
5 (mlﬁ F b3} 5.176 5.374 5.186 5.130 5.243
: B g A= 0.013 0.010 0.011 0.011 0.010
I OB A 160~180 180~200
R g ¥ | 167.5 168. 6 167.8 168.7 187.7
(kgf/mm?) —
e B R 2.27 2.30 2.20 1.96 1.85
it w o #W % E 4%\ L
6] %) I i 6.71 6.75 6.74 6.63 6.51
63 B g 7= 0.40 0.40 0.37 0.39 0.49
H . WO fE 14F L1
() 7 ¥ 23.1 22.8 22.7 23.4 26.0
AR = 1.20 1.50 1.50 1.54 1.28
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Fig.3 Specimen for tensile test
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Tab.3 Result of tensile test on specimens with artificial defects

FK—4 EYPRHABREEHC-RBRERER (B mm)

Tab.4 Result of defect detection on full model specimen

etk BRI WikEE e % M (a) —Jrms e F _
O kef/mm’ kgf/mm? % Ty k B | Wi | XWEEE | RTEM | UTEE | GIMEZ
1 B WA A 67 ¢15 ¢ 5
A 54.08(1.000) 33.16(1.000)  32.0 a 5 B FENA 56 43
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B1  53.67(0.998) 32.65(0.985)  32.9 b 4 B G2 L12 68
5 B ) - 10 Bt
53.78(0.994) 32.76(0.988)  32.3 b S 5 B 5 o12 o1
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Tab.5 Summery of quality checks on internal defects
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Tab.6 Number and size of internal defects detected by ultrasonic test

RIEtE (mm)
HRAL oy 217 |41- (61 |8.1- &t
40| 60| 80| 10.0
A 0 1 0 0 0 1
B 0 0 0 1 0 1
C 0 4 59 25 1 89
D 0 0 0 0 0 0
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Photo.2 Installation of strands
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Tab.7 Specification and ability of puller

CWREE PWSHEEEIR PWSZEZE: (Fx ) 78y Z )
ESPUNN LA EERUN THL A %k I THL &
u— 7R max. 55ton max. 35ton max. 25ton max. 15ton max. 15ton max. 15ton
v — 7 EE 0 ~30m/min 0 ~60m/min 0 ~90m/min
®R—8 TFTriaF—OLER BEN
Tab.8 Specification and ability of tensioner
CWRA k¥ PWSH kI PWSHREI (kv )TNy 7 1)
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o — 7 HEE 0 ~30m/min 0 ~60m/min 0 ~90m/min
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Tab.9 Sag surveyed after cable erection
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Fig.8 Work record on shim adjustment
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Fig.9 Squeezing machine

X7 A4 XD

(%)
22
— O Efs -7
21 ——o—— Efls—FI
%x
20 o
Q ol N AN
NN T PP ooy
B9 | o /jxxh.,§$¥( 3 e e
N 4 o) l:]/ hel
S o1+
18
=
17
16
1A 2P 3P 4A
HM—10 &KX T 1 XBOERR
Fig.10 Void ratio after finish squeezing
K10 N2 FEFROT—TVEREOFIE
Tab.10 Average void ratio of cable section after band installation
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Fabrication and Erection Work of the Akashi Kaikyo Bridge Stiffening Girder
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Fabrication of stiffening girder of Akashi Kaikyo Bridge was featured by the use of low preheat type quenched and tempered
high-strength steel, which was for the first time employment in the Honshu-Shikoku Bridges, and a pin-plate structure for the PWS
hunger ropes. Erection work of the girder consists of large block work by floating crane and the succeeding work for plane blocks.
These works adopted self-propelling type carriers of rubber wheels for plane block transportation on the deck and developed several
hunger device for installation of the block, which made unemployment of ordinary double action erection work using a main cable
of the suspension bridge.
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Tab. 1 Welding test for low preheat type quenched and tempered high-strength steel
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Fig. 2 Results of Shalpy test
(at-15 degree contigrade)
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Photo. 1 Overview of plane block erection
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Photo. 2 Transport of plane block by wheel carrier
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Tab. 3 Summery of main erection facility
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Photo. 6 Plane block erection by a bent balancing beam
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Photo. 7 Plane block erection by frame type balance
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Photo. 8 Plane block erection by open rectangle type balance
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The Pavement on the Steel Deck of the Akashi kaikyo Bridge
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The pavement on the Akashi Kaikyo Bridge is composed of the Guss asphalt,which would be paved over a 20-span continuous
steel deck with a high temperature. Heat analysis on the steel floor was thus conducted for various factors, and the prior counter-
measures were taken such as loosening of floor bolts before the paving work and adoption of the pavement patterns composed of 5-
lane longitudinal divisions with a length limit and safety construction was executed. This paper reports the course of study on the

pavement system.
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