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Tab.2 Design water level
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Tab.3 Design tidal current(for permanent structure)

2P 3.5 315° £15°
3P 1.5 315° £15°
4A 1.0 68° £15°
5P 4.0 180° +15°
8P 0.5 315° +15°
9P 2.0 23° £15°
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Tab.4 Design wave(for permanent structure)

A | BEtEE | BRkS | GREAY 523 WX EERE
me | R HES ) HRES R PR | R
2P 290 3.64 2.02 4.04 25.46 5.16
3p 335 3.62 2.01 4.03 25.33 5.13
4A 350 2.41 1.34 3.11 9.06 2.50
5P 315 4.10 2.28 4.37 29.79 6.64
8P 335 2,68 1.49 3.33 17.34 2.77
9p 105 6.73 3.74 5.98 55.80 1891
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Tab.5 Basic wind velocity (BT : m/sec)
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Tab.6 Cable force for design of anchorage

B 1% # % il
HBE W OE & &

P-MEEAT () KEHAH W|BEZNV O] #F &
A & B 16,200 15,200 5,600 A =20.047°
HoE B 15,800 14,800 5,400 TP +31.0
% B 16,400 15,300 5,700 - .

U (0 i A =20545

A HiFE B 15,800 14,700 5,600 TP +64.0
% B 38,600 36,500 12,600 - .

o ¥ A =19.107
HiEERY 37,800 35,700 12,400 TP +64.0
w B 40,100 36,50 6,600 - .

pom— ¥ 0 1 A= 24412

. HhEE B 39,900 36,300 16,500 TP +67.7
w 8,201 ,20 ,900 _ R

=K AE ® By 3 0 35,200 14,9 2= 23.058

HhEE B 36,800 33,800 14,400 TP +67.7
104 w® B 38,600 35,300 16,000 2 = 24.469°
- 37,800 34,400 15,600 TP +50.0
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Tab.7 Superstructure reaction force for design of tower pier

S — e FEHIE AT
STV | KEATH() [E-27M(tem) | SABTIV(E) | KT |E-Fvi(E-m)
op B 17,060 o 8946 17,060 62 1,220
HhEERS 16,400 940 17,140 15,810 126 5,854
B 20,100 20 6,700 20,100 170 2,460
o W | 19,200 480 17,400 18,700 950 18,700
_— i 36,400 40 18,400 36,400 320 5,400
R 35,800 1,320] 46,000/ 34,600 880| 41,800
op B 34,660 o| 21,540 34,660 600, 7,820
piliris 33,360 880/ 41,540, 32,520 906/ 26,348
op B 33,900 60 12,240, 33,900 220 4,020
HhEEE 32,720 740 30,400 82,241 642| 24,994
HEE 35,280 60 14,100/ 385,280 0 0
® HigER 33,820 780 18,260, 33,120 792| 86,734
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Fig.3 Procedure of aseismic design for the Kurushima Bridges
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Tab.8 Design dimensions and stobility calculations of anchorages

[ fiL & 1A 4A 7A 104 -
# KRy b FYRALTVA—
om0 ik B OB OE B HBr—v v R A B R W [ S
o i oozt
£ 8 kR m §#g% !!é TEN %
' - FYART V=,
SP: EF-Th0A7V-#7b (|
B @ 5 [ | & W | BMES B W | BEEA 6 W SHEA B W | EWESs g W p @
fm ﬂg E ?.VIJ C. C. CL Du Dy~Cx
&7 C (tf/m) 30 (50) 30 (50) 30 (50) 20 (30) 20 (30)
X AR | UEREEE ¢ (B 40 (40) 40 (40) 40 (40) 37.5 (37.5) 37.5 (37.5)
LA E (t/m) 30,000 (60,000) 30,000 (60,000) 30,000 (60,000) 15,000 (30,000) 15,000 (30,000)
HHERTEHEVS (n/sec) 1,200 1,200 1,200 1,000 1,000
1 x 0.124 0.123 0.331 0.330 0.159 0.170 0.110 0.130
EHEREH (sec) - -
2 " 0.050 0.043 0.083 0.082 0.065 0.062 0.082 0.031
— IKPZERL (cm) 3.30(0. 24) (0. 25) 6.71(2. 06) (1. 85) 1.24(0. 39) (0. 49) (0. 239) (0. 390)
HETA (cm) 10.20 13.77 17.425 17.510
% | sy # OB ((3.0)) 16.7 —_ 19.9 —_— 53.9 — - 86 = —
€ HEEE ((2.0)) 3.1 5.6 2.8 2.1 5.8 5.4 46 2.7
; S —— #,,B% ((2.0)) 2.7 —_ 7.9 e 5.7 _ 54 | @ — 2.3
ik HoER% ((1.2)) 2.2 3.1 2.3 2.7 2.1 2.1 2.3 1.8
R mrxEd ((0.333)) 0.379 e 0.419 —_ 0.487 _ 0.333 —_
Bl fpavsy—t (m?) 35,100 100,800 91,400 5,107 13,710
;é % m B (tH) 681 3,622 4,339 258 49
g & #H (m?) 3,500 73,500 123,170 2,227 16,268
% | Kdiavsy—+t (m®) 60,106
W M Chbua, #E — — — —
'/ =y VAE- (D) e - = - — _
v | r—vvkikER (tf) 2,736 _  — _
@) ( ) MIFHEROEERT. () NEHFELLELTRTo
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Tab.9 Comparison of cable anchorage arrangements
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Fig.4 Structures of 1A, 4A and 7A anchorages
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Tab.11 Design dimensions and stability calculations of tower piers

% it fiz ® 2 P 3 P 5 P | 6 P 8 P 9 P
®OW B I & | #Br—vv RO | BEy—vv B | EEry—vy ERD [EEEE (-7 VERD|  EEEE @) #ESr—v v (RO
AN
m— 14 3 — ENE!
E- S S (m) 2 . . . \
= = MWl B BT | B
o __':_’%'5_4 = ©o
M & 5 [ W GRMEA| W (muEA| BN | EHES| B [BHER| S BHEA) B BHEA
ih % & Bl Cu C. Cu C. Du Dx
$i#7 C (tf/m) 50 (80) 30 (50) 50 (80) 30 (50) 20 (30) 20 (30)
XA A o (B 40 (40) 40 (40) 40 (40) 40 (40) 37.5 (37.5) 375 (37.5)
TR E (tf/m) 60,000 (120,000) 30,000 (60,000) 60,000 (120,000) 30,000 (60,000) 15,000 (30,000) 15,000 (30,000)
HAHFTIBIEBEVS (n/sec) 1,500 1,200 1,500 1,200 1,000 1,000
1 w 0.085 = 0.067 0.231 0.179 0.170 0.170 0.060 0.055 0.086 0.079 0.188 0.145
EER (sec) -
2 " 0.031 0.035 0.066 0.064 0.056 0.056 0.026 0.031 0.037 0.043 0.063 0.067
- [EEEf (X 107rad) |0.214(0.033) = (0.005) |[0.056(0.201) = (0.096) |[0.034(0.030) = (0.030) |0.316(0.026) = (0.003) |0.224(0.037) = (0.010) |0.080(0.073) = (0.050)
FEUEZT (X 107*rad) 0.530 0.530 0.761 0.761 0.7665 0.7665
% | *és“”ﬂ% ((3.0)) 20.7 . 54.6 . 57.8 . 45.1 . 315 o 22.7 -
E RS ((2.0)) 11.2 14.9 25 45 10.9 10.8 45.4 63.3 195 28.9 3.4 8.2
; N % B ((20)) | 1635 . 106.3 | 1020 . 166.8 ___ | 5895 34.1 .
# RS ((1.2)) 6.5 11.7 2.0 2.0 3.1 3.1 15.0 14.4 6.7 7.4 2.3 2.8
R moE g ((0.333))| 0.464 . 0.495 . 0.495 . 0.411 . 0.404 . 0.468 _
| [havsy—+t (m?) 3,875 5,564 25,498 9,687 15,817 11,524
g % W &’ (t) 214.1 201.3 940.0 593.1 699.7 542,0
| & H (m?) 16,900 40,733 8,400 41,049 8,040 43,500
% | Kkdavsy—t (m? 4,264 34,809 24,190 I - 14,202 (K1)
% OM CROREREL 88 S 193,858 209 o . . - 8% 1,210
L br—y VAKI-E (m) 759 o . o . 4,380
v y—y vARKER (tf) 2,320 (RC) 2,672 2,240 o o 11,600
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Electric Protection for the Corrosion of Kurushima Bridge 5P Caisson
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Any Permanent protections against corrosion have not been taken for the steel caissons used in the laying-down caisson
method to build underwater foundations, because such caissons were used for a form for underwater concrete. However,
protection of the caisson is effective for eliminating influence on concrete by corrosion of such steel members as ribs and struts

that may progress after deterioration of caisson’s hull by corrosion.

The Kurushima Bridge 5P caisson, which was set in a sea area with the maximum tidal current of up to 7.5knots, adopted a
composite protection system composed of both the coating and the cathodic protection, and its effectiveness was clarified.
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Photo.3 Damaged floor slab, stringers and cross beams by
blasting
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Photo.4 The destroyd LEMPA bridge(suspension bridge)
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