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Thermal Crack Characteristics of Low-heat Concrete
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The tower foundations of Akashi Kaikyo Bridge were constructed with a concrete using low-heat cement. The construction
method was planned to prevent thermal stress induced crack by keeping the stress ratio (tensile strength over tensile stress)
obtained by thermal stress simulation over 1.5. Most of the problems concerning thermal crack were solved except the crack
occurred at the low age. This report shows the mechanism of the thermal crack characteristics of a concrete using low-heat
cement, and suggests the way of improving the anti-crack characteristics.
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-2 PEEEBSTHIVI Y- FOTHESE
Tab.2 Specified mix of 3P foundation slab concrete
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Tab.5 Analitical condition of thermal stress analysis
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Report on Construction of Cable Anchor Frames of Akashi Kaikyo Bridge
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The cable anchor frames (CAF) of the Akashi Kaikyo Bridge were preassembled at the shop yard to shorten the work
period at the work site. The CAFs were shipped from the yard to the both work sites of 1A and 4A by floating cranes. The
floating cranes used were one with a lifting capacity of 3600 tons for 1A and one with a capacity of 1500 tons for 4A. They had
enough capacity to deliver, however, could not install the CAFs directly to the final positions because their reaches were not
long enough. Therefore, the CAFs delivered were temporarily put aside the anchorages. The CAFs were then carried on rails
by using hydraulic jacks for 1A and by self-propelling dollies for 4A, and installed at final positions. The CAFs for 1A and 4A
had enough precision in manufacturing and installation inspections, and the succeeding concrete works were begun on

November 1992 and February 1993 respectively.
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The design and manufacturing procedures of the saddles for the Akashi Kaikyo Bridge

EKIEEHM

T B B
Ikuo Yoshimoto
3 #

Susumu Fukunaga

B =

BRTEUEAIEY )L, BEARY KL EAZHEVRAEVD, UTCRTEY DR L UBMEOSBILET - 1,

OFERPLIVCO—-5S—DBET v
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@Ny FO—TEBESMEEEY LR TER
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K| T U LEOFEEEH CRARBERAET FILD

BEEMYEEDZHDTH S,

The saddles for the Akashi Kaikyo Bridge adopted the following improvements in design and manufacturing, comparing

those for the Seto-Ohohashi Bridge.
(1) Raise of hardness of the bearing plate and roller
(2) Installation of a roller cover instead of a Z- bar
(3) Elimination of the press metal

(4) Anchor structure of the hand rope system designed the saddle

(5) Shop assembly of the first block of the spacer

This report outlines the design and manufacturing procedures, including above-mentioned characteristics.

1. EANE

ARG RAE DY KL, SPR 28 A & hikit %, ¥
% 34E8 H & DBIFIZET Ui, BIEY RILIZFER 44
A (@P) 3&xt'4H (3P) HBTE~NOHRERETT Ui,
2T U —H KIVIZER 4F9 FIT8WENTET Ly 10 HiZ
REERICED T AVLA PR T U= MICHRE S
niz,

*£-1 Y RIOESEHET

Tab.l Structural dimensions of saddles

LS B4 - SIROTAIRE
& . £ & 3,900
FEFik
E £ & 8,100
(mm)

Vi B ST ik 8,100 X 3,160
Fo shEREEE (mm) KP9,600, /]\T8,600
Vo EERL SCW480, SM490

$FEE (ton) 154.259 (B{TFHRL &)

SkiEE 4 - SROFFIRE
J—— ES = 4,219
~ £ B | 849
Ve (mm)
AR T ik 8,120 X 4,367

1%
| SAEHIEERE (mm) AF39,600, /[\F14,800
. KRR (mm) 19,900
r v—35—fR, % ¢ 440mm, 247, SUS F 6NM%
| SUKIRIEER i SUS 304 N2%, SUS 410%

st SCW480, SM490

$HE (ton) 347.111
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A HABRAEOY FILOKGHH L CEYEDR
BizoWT, ZOPEEZRET 55D TH %,

2. FREHIE

¥ MV ORKGEHI RIS ARSI B O THIZLE N T
BO. UNORTEANBEEZL S RREILTS 5,
OEEMEmER S UTOBTAY FLVORE
@AM & LTOMES MR EDORIEE
Ot L MBI D& B iRGT

£- 1Y PV oRE#T. R- 21Kt B-1
2 KL ORE— X Z R,

F-2 Y FILOBRFERE

Tab.2 Design condition of saddles

IR R
i —7 W ASIH 24.143° 21.781°
& w By 64,880t 63,731t
br— 7 VRS
TH R g E B 59,626t 58,707t
et A 7510 520t 2,070t
z | =7 VG 3.673° -
7 & B 59,330t -
br—7 WiEN
v ’ 7 A B 61,100t -
1| HEhE AR 930t ~
Biere il 87mm
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DO~@D%iLET 5 & 2 1T&at L7,

@ # FLHOOKMERERER FTETr — 7V

D 8 5L LY

@ /NAEOHEEH OB AEME 1 500kg,cm LI
® IJKEEENASREREN S X O AR

@ IKERIRFERISAEIRELED 2/ E
BRI ARBIC BV TIE@EME L TWEVWRA NS
v ROSEFET B 0%, WIGHIERIE TG LRGS0
LTHRGET BRETNABETH - 72,

4. BERDERET
RAM SR IR AUREE T A LR U TH %,

4.1 SEOHFBRINE

MBI S REME AR LT, EEERO A%
Wild 2z &d L, BPFABTEREDS S SCW480 &\
ME D SCW550 35 & T SCMn2A o 3 5 < i
AT o o dt, EREHMIAEERVEEMR (BERO
PEITE A B 2 0T O BEE ANK ORI
(LA EH & FRICHETOLHAIRITY CEPREETH S
fediz, ERREBOMEN RIS TEL L 3) (<
BEANG . ERICIIRIREN S B L OFEwA I, JDT
W, k@D SCWAB0 =T 5 & & L,

PAR T KBS TR, —REBEYITEXTY FLO
WEEE LBV, BEYRAZE LT, AL
EEAER LT, (0,=1,700 % 0.91 = 1,500kg, cm?)

Y RILZBVTH BRCRICRTHFRISIEEH
TR 21T 2 7267

g.= 1,700 x 0.85 = 1,450kg cm’

4.2 EIEEDDRE
Ey =T MY T CHEN S EDEERE LTCFE Y
= > I OB THAT L7,
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Design Outline of the Kurushima Bridge Foundations
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The foundations for the Kurushima Bridges, the first structurally-connected triple suspension bridges in the world, are
designed as anchorages and tower piers to be set on the bedrock of weathered granite. Among them, on-shore foundations
adopted the ordinary spread type, however, off-shore ones are adopted the laying-down caisson method of either steel or
reinforced concrete due to severe tidal currents as well as narrow and winding navigational sea lanes. In the design of those
foundations, technical achievements are the economical structures by reducing dimensions of the foundations, a larger input
of acceleration response spectrum than one in the conservative aseismic design, and development of sophisticated shapes and
textures of foundations for aesthetic considerations. This paper outlines the design conditions and methods, and types and
dimensions of the foundations for the Kurushima Bridges.
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Tab.l Design ground constant for respective bedrocks

sl W IR
%é Esb Es C [ G G n E C [ d V. G h
o v * v
X (ket/cm) \ ’ ° |wereniny| 0 : i
7 (gf/cmd) | (kgt/cmd) | (kgf/cmd) | (BE) (kgf/cnf) | (kgt/cmd) | cm) | (kef/cm) | (kgf/em) | (D) (kn/s) |(kgf/cm)| (%)
50~300
Do (100) 2.0 150 0.2 30 0.42 75 75 9.2 x 10° 300 0.3 30 0.46 0.5 5,100 -
300~800
D (500) 2.1 750 1.0 35 0.40 375 450 3.7 x 10| 1,500 1.5 35 0.44 0.8 13,710 | 10~18
800~1,500
D (1,000) 2.2 1,500 2.0 375 0.38 750 900 |2.6 x 10| 3,000 3.0 375 0.42 1.0 22,450 | 10~18
1,500~3,000 -
CL (2,000) 2.3 3,000 3.0 40 0.35 1,500 3,000 |[1.5x 10%| 6,000 5.0 40 0.40 1.2 33,800 | 10~18
3,000~6,000
Cu (4000) 2.35 6,000 5.0 40 0.33 3,000 6,000 (1.5 x 10%| 12,000 8.0 40 0.38 1.5 53,950 o=
6,000~12,000 .
Cy (8,000) 24 12,000 8.0 42 0.30 8,000 16,000 |4.9 X 10| 24,000 12.0 42 0.36 1.7 70,780 -
30 A M OO
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Tab.2 Design water level

IH B | B 5| # BL| %
[ o T N.HHW.L TP + 2.20m BEREE
YA 1% # E HW.L TP + 1.83m &k
oo @ i M.SL TP + 0.00m &k
WYY T EHE LW.L TP - 1.95m &k

B & & # @ N.L.L.W.L TP - 2.01m . EE

*£—3 BEiREMH (GRS

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°

) WL SFEE ) DR TET .
EEHE T

KEdiEl
LLL
(KB

Pta

P

(5iafl)

F—4  RIREM (GTRET)

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
) )\E‘fﬁ! L;t%tbipﬂ*: F1E] D @ﬁ!l*‘*'tz?é‘o
- /> % ~
*£—5 EXRE
Tab.5 Basic wind velocity (BT : m/sec)
HET &M
KAHEN =
it m v v
SKEAKE 40 25 25 18 10
(i) HLEM I Mﬁﬁl’aﬁ 6 HALE, AR 75 éi%’a‘
67:FJ ¥ 7o 3] a LC?J B
Ill a‘ileU: t}?ﬂ‘:r 'C% RIZk T I {!#I oz

1
J: 7'}§ ﬁl)‘ 3 ¥ s h 58S
v: %:I fi?: &&u LTHBHN *
V @ i AR AR T kb f*%)%()’f%%i%é*

SkEHEEE D 3RO T, HKiE & TEKE R FASEE
Lk FOHBIIEEENT VWS, LML, BET 254
Dt DEFEROMERIRIE . PEAKE TR 600m, F7KETH
400m &< F MO N LE L E 200m DX
B TAIHRINTOROER?D %,

31



SO, KRB —ROME B AT
RIS & IS W & 75 - TV B, SREHEIEDHT
FiEd LT BRICIE L THITS 2 Bac& bkt
KEA & BRI S > THUTT BB PRIENT
KEABITT B, VbW TIHRSEFE] &0 S R
FHENERINTY 2,

Sk B AR O FTIMEE . 1 H24 D #1000 &£ <,
% 7oA - PUEPIOEHREMKRIA—T =) —bdH -
<. EEICHRIOEE LTV AEETH 5, X SIZhIB
DEBh. FEATRSTHOREM L. M bIEFIRY
o, WHEEOOEITE WV,

2.6 LEBIRHE

FUh A VRO — T VR NER—BIZ, EE
BEBRH O LM TR NER—TICRT,
SREAED — 7V HLRIRIE . R O B2 E T
E2TmEanTVS, BHEREME X DB LIE PP
ERIX TV B, BEEc BT 2B ORREIER. &
Bick b EIH, 2P T27.6m, 3P T27.8m, 5P~9P T
28m & - TW 5,

k-6 FUhLAIBRRT—TJIED
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

() A r—I AN, AT L—EEE B TPRRTRY

*-7 FHEEBRSHALTIRD
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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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
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x-12 FHEEBRBIETE-TEIEER
Tab.12 Calculations for required plane sizes of tower piers
2P 3p 5P 6P 8P 9P
W | Bm | N | B | W | B | fW | B | W | BER | W | #A
BT ORETE Le 276 27.8 28.0 28.0 28.0 28.0
B GBHIL. EAW) 50 | 40 60 | 40 66 | 48 66 | 48 66 | 48 66 | 43
Fyh—KL b EBEOF TRy B @ 0.25 0.25 0.30 0.30 0.30 0.30
TV H—H— RO/ 2 8 0.30 0.30 0.35 0.35 0.35 0.35
TV A — A — AR 7 3.5 4.0 5.8 4.9 6.3 6.2
WEiEAEERERE v X tand5° =e 35 4.0 5.8 4.9 6.3 6.2
VEGIES a+B+e=E 4.05 455 6.45 5.55 6.95 6.85
smmeren (BUL2E L b 131 ’ 397 | 151 ' 409 | 195 \ 46 | 177 1 439 | 205 ’ 467 | 208 ] 465
Bik@ELE A +0.5m +1.0m +1.0m +0.0m +0.0m +1.0m
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Tab.13 Top slab heights of tower piers

2P 3P 5P 8P 9P
i FEtEE He (m) 3.64 3.62 4.10 2.68 6.73
= WERE S 547 | 545 | 593 | 451 8.56
BIGEERE (m) 4.3 4.8 6.8 7.3 7.2
g% HHLE TP + 7.0 4.2 4.2 7.8 4.2 7.8
TP+10.0 | 0.0 0.0 6.5 0.0 6.5
v MFAIER 5,000GT |5,000GT [20,000GT|5,000GT [20,000GT
ERERRIGS S TP + 7.0 | TP + 7.0 {TP + 10.0| TP + 7.0 [TP + 10.0

(%) ZEREREHTEEEL
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Baict 1.om O TEEE QPIdr — v v ORIV wic, EHEEORES I o>V TE.. BHEE I X
&L POBREAOKENE VWD TO0.5m) ZE/EL. BMBEREE S 2R L. D oMMEEROFE EiF X
— 7 VIS T & BB LR OGS I3 TRERS LTEEIEELLTVEI BRIESI2ZE L TREL
LIS -7, 7o WM ENTR L Cld. EEERBE L TIRATRE
Lo
B
HW.L. + 2 X Huw/ 2
4.5m
'\j Z 2z,
! e H.W.L. : W58 (m) = 1.83m
I
. - 14 FEERERMLE
FIEER E Tab.14 Ground heights for setting tower piers
H 2P 3p 5P 6P 8P - 9P
i X SRS | TP-8.0n | Tp-40.0n | Tp-g9.on | FBES-0 4 PR G rp-15.0m
———\i 4:-— (FZEUEHT) AL EH tTElﬁh“:‘i -4 %ﬁﬁ v té’ELﬁ%i - téELﬁa‘% ) t&%z‘% Y téEﬁ]ﬁ
i:ﬂjui ﬁgﬁi”’g RB.SM, D Pe
H-8 AMAEL LSS wE %%"’anﬁ% S T%%?z
Fig.8 Conceptional sketch for overhung length 10 RRORE,
@) () ARBEFAaY 7Y —FFTEERT,

of a colliding cargo ship

38

X M & I

A



FEEde

o \\
//
~—"1|
N\ oo\.F \
(O 00081 —dLA
— B \,../ﬂmbf
W @/ ... | __—/™d
SX N = ¢ Acgaing, - || v
— I —
v _aiAl . .
o 000T—dLAT 0000 T d1A
3 !
(=] R
= 4 7 cYexyEL _
m _ : 00007 +dLA
o
0SLL_ 00BL O0GLL
00STT__|_ 00SLI
000E2
FEFHELS
0008
0008 0008E G002
\_\_«\:WE% wo'g = ¢ _Vk Sl é=t—grc
(%)
I8 SRR AR 00062 — ]
m o% o
& $=3 N
1 sy § | | S
21 2008 \ 0008 Cl2
O0 N o
S| 1S %
S 000010006
—S 00081 -
=3 .
gl )
S8 %0t 0266 +dL% 010000  dL A (F
000G + dL 7 %07 _T5%01
= 4zcddl/ /0101 +dL
0ETS +dl/
0V86 + dl .
ﬂm&ow 000103802
i A 4
7 A 174
00087

s191d JaM0) JO saunpPNug 631
EH—FHMEHE 66—

_nooom _”ooomu_

oowma

WFHELS FFHEI
Wo 00881 __| 00081 00G¥T
006 _ﬁoom
00062 HD
[~ 100022 110001 P
0008 00012 000 T
Wo wo T—zAc o
| HE
I NHO Wo Ha
a qw_ll\lﬁr\\l‘_o\ \\-/wow.mm +dLAlS
M- ¢rcHsd 00001 — dLA [ Wa z . N S
\ __ZQ _ V/ Amu.l . — ___0001H HA TN /\\ 000°¢€ + dLA -
F——__ TF<000C - dLA LI~ . S umou ~4||1 00" S
- a O~ O e Wa~1d /7 S
e S I ~— e Sl LN N =
. 0000 ¥ LA nmv S OU\}1!, o E 0006F T dLA
000°L + dLA X wuwor =1 L
=== \—(4rcQln !
- _
i 0006 | 0006
002L__ 0099 002L 00081
0001 [ 00S0T_] 00801
0gg [000€ 00012 000€ 0S¢
T oo_BN 0001
MEUEIE BEHE
\/\) \ ) HO 00081
» 0008 00082 000€ / / — B
AN Na
! _ \ o o
L
N SL 1
: S000% —dL A
10 S,
S AL 4 EN —
S\ B RN o
— 5 ot
o .° o —
S WA\\|S
o . 2 S T=riAedE A
] A4 | & g 14 x{n
L _rl 00081 - dLA 000L +dL A T I o
A}
g . 0009 000g 2 _ Al
2000°T - dL A 0000 F di A | _
= ¢AchxE G679~ dL ; ;
501/' %01 0989+dLlA 000€1000¢ *000S
0989 + dL —f L00gL 1 _,00SL
080°L + _& 0008t
|
000910009} 0009

39

Vol.18 No.69 '94.1



Hoo @ BHHSKBE (m) =2 X Hye

H..: BiEE (m)

F 7o BEOE B iod UTid. BBEEH & 0 R
A585E L. IMEE LA 0T 2 2 & AFHRIC LT, E
BHEBRKEEXA TP+ Tm & TP+ 10mD 245 —ZiZD
VT EE LEAKRS LT, BRI, SEBEET
OEEEAEH LEM EE 3 & O MO BERRSS
AUUE Utc, MPEBRESSBEHERER—131L. &
ZXABE—8ITRT, BH. ELERTH 5 6PAEROK
BE X, ERERAE TSGR ORI ER & S
BYOIpERL 7 —F o /EHE L LTI0mIT Ui,
Bz, BERERLER. FHlE LTCEU EDTER
mP) Pt EERET A ERE LT, BROXFRIEY
it L CHAREEREET 5 & O KREFBEITVR
F L7 LA L. 8PDX S ICBANENGFIE L THESMH
DVEMETS IS A BE ISR A S M U C RIS ALE 2 2R
ELTW3, Kb, BREEE FCHENFET 555
iEERAI a2 — MERELTO %, EEEROK
HREAE— 1412, £-{EROBE—HRXER—-9IT
NI

53 18k (&]&) av Y U—bDEEE

mEmy ) VUAFA LT AHhER (2P 3P - 5P -
9P) 2B\ Tid, BIAERABEEER TS nicA
B DRk > 7 ) — b GEETEHESRRE 0 o = 180w
Jcm?) ARGy — h& LT, BERENZ OFF
BEPBEISSIE (0w = 2.254//cm®) LIF &8 28O —
VU TREBIHTRT B0 —hy KE SRSV AT

ZIEREBDa > 7 ) — M3gkHa v ) — MEEE LT,
EEroFVERa Y s Y — b (KFTEERE o« =
240kgf/cm?) & U CEEIL TV 5,

TERa Y2 Y — bOBIIZHO>VWTR, FEROLKE
FMZ & B 2RITH % 03 3RTTD FEM T 250 L T
WIS %R D T, HFRLBRISIE A % 8% RE
LT3,

T/, JERa V2 ) — FORBETEIR OV TR, B
S ER O 2k FEM BT % 0 U CRERIG ) % 3K THC
HEARELTVS, BHHERZ, Kbz 7Y -}
AEREFNE L. SF 27 Y — FEBRMER EOMIM
BERROR & GE L& d 2 bDTH %, —/+ FEM
FRITIC B O TR 2IRTTRT 2 EA & L RIS/ 31T
HITS RS D A2 E R U7 MIE 21T OWEEHHRET LTV 5,

6. ZBT—V U DKET

6.1 BB/ —Y VDHREHHE

REKXBOHREr — v ORI TER— 15187, £
e - L Lo, ROLBEDTH %,

2PRC A4 — v v : TEEBOMREIVNS (L r—Y V&
BEOBHXE, OHEORZ VK2 7 ) — MO
=& Utc, r—y v ORANZ RISV ZECE L T,
FCHMizk 3R EFIROREPMHERE T %,

P — v v TIEBOHE, > —EEEHR S —
VEARA L. FOMic L DRBT %, HEROBEIZEN
Br—yv v HEOAHTHEBRTE %,

AN — v T Ul VA DR ORIRED & —EEEH
By —y U ARFAL. BLid. FCMItkhRET 5. &

£-15 BET—VYOBIHET
Tab.15 Design dimensions of lay-down caissons
HE — i 2P 3P ' 4A 5P 9P
_ - _ B
5 |5 l :%‘ g 2.
§ ~ g l S = 5 % 0|2, g
ir— v AR & KBEID ilg 7’35 S/ g SER
§' - ..chn = § 124
N4 g 0004.1800041000 \_
== o) g | 204 e
=y v —EBERCY—V vV —EEE — v —EERE (5 uy)) $l-v 7 —EBRE (V) )) $l-0Y B RC Yy —v v
A 1k (ton) 2,320 2,672 2,736 2,240 11,600
% fEESE (ton) 80 250 40 350 500
£ {k (ton) 2,400 2,922 2,776 2,590 12,100
br—v vik@EHE FCa% FC ULk FC k% FCHLE% (F4 FHBHH) v A v FIEDS
br—v v RiEEE (m) TP + 5.0 TP + 5.0 TP + 4.0 TP + 5.0 TP + 5.0
ir— VIEEME (m) TP - 8.0 TP - 40.0 TP - 30.0 TP - 29.0 TP - 18.0
av gy — MTHE (o) 4264 (TP +0.0) 34809 (TP - 1.0) 60106 (TP - 5.0) 24190 (TP - 17.0) 14202 (TP - 4.0)
avy ) — MTERXEE 2 4 6 3 21
G TERE (/) 2,000 9,000 6,000 9,000 540
FAR#iiE (m/ sec) 3,50 0.77 1.00 3.86 1.50
EtikE (m) 2.48 2.46 1.66 2.78 4.80
ke 2 VTS S (M) 2.00 3.00 1.00 3.00 : 0.70
TR br—v "/%QE& b vikBE%k b= v B br—v vikEk ir— v Rk
40 & M ¥ IR

)



BROBBLERR Yy —Y VHEOAH THERTE %,
SPElA — v FIREB OB RO T, 5> HED
—EEREBL A — v v & Uy B L OEIRSH Y Tk
EREE AR T 272Dty — Y YHRIZBER 2m OH A
KL HR T 5, LI POEREICKE LA MLz
HEz LT, FCHizcE Dy —Y v 2R D T TERET %,
WEBOBEIWE S LTH — v »ORH UIIciAS R
DOKY o %, Iy —y v FHICHBRDOKS v 7
HRET Bo

9PRC A — v v : TR OB K& OB R O B
SLTEgma ) — NIOBGRRr—v v &9 5,
TRIBEELr—y v EREL. h&T 5. 77—V
VI RCIEEBERE E L. Kiha v 2 ) — b (g a
Yo — b ROTElRZ Y7 U— b)) ZIT&T 5.

8.2 m—V VDEXTE

= VOREEHIICOVWTIR, FTHLOKRESS &
EikOBRHE AV CE-RRESIC L 2BESEID S
= VORBEIZREL TS, 7272 L. B
WEI TR T (MITHIM 1~6 7 B) It d 2 6%
BahoBHLTWS, ZDRR, PERS TRTD T —
Y UTRIBEBENTP +5m & -7, P r—y Uik
HigmsE < LR OMHERMS S 1E TP + 6mTH 54
RCH  —v VIFEROZERMNEN S TP +5m & LTV 5,
br—) VIO A LT 5 2o, Bt Thr —
Vv FIiTEE 1m OMBIFGIKEE %R T TV 5,

o, r—V RO 7oy 7EIO0TIE, AR
RO FEB O THEIcES &, 3V 7 ) — Ok
FIR D ARE B AITRBICE D& — vV VTHEIHD R
F->TW5,

8.3 yr—YVDBHE

Wy —v OB EE LT, RBEARBTIREELE
SHBREHH UACEAMRAEEARAL TV 2, 7150
B, BEEEOF L WIEKENEORIK « FimEsic
SWTid, BEREE RS UlESRE (3000 um) +7
v BRI (55 v m) & L. F/cidificonwTidsy —
LI EF URIEREE (400 £ m) +BKHAE (TR
BEHAR) & LTW5, FLOVARIHOREZSR
I NI,

7. HENE

SREARE N TOREIZ D DV THA L, BE
o BT BRATRHORBVITE D BRI TEEEY
Tt nTH D BIFNEIAT 2 Z LIIREH LV, 7
LS BEEEO ML ILHEREEZSHI NIV,

BB, REAE T IORBIMICEE LT, 4A-TAT
YAVA DORMEIZIERAY v M EREH LRI LT %
BHLTWS, 352, MAKEALEE 200, HhiA
HRO L7 Y — ML UTRENZMND S 2 LR

Vol.18 No.69 '94.1

BT 2 TPETDH b mBIRFHI D W TIRBIDOHS
RS L2,

BRIc, ARG EE LD BICBLT, SELEBSE
TEO RSB T HEEBT OB CHHEERTIRETH 5,

ZE W

1) REAE P LRHATEES. SFRKSE3 AL Al
NG =5

2) MB : REAGHEIEBHE A, AUEH '90.4

3) EBFL TR B RERERAES B, AP
H# '90.7

4) Rl B, KR RERBOBRETHE, ARPUEEH
90.10

5) TIPREE T EAE - [EfEE. 773, AR

6) TR EEE - [EfF. 76.3. AMUAM

7) REXERUAREENEEE (8).790.3, AR
i

8) L. &k : REABOMEZGT. AUBHR '91.1

9) F—=TNT v h—DFFF<T=aT I (). T42, K
P9/A

10) EHRNEERBRT >4 VA VREE () - [
#1.°80.3, APHU/AM

41



KEKXKESP Y —

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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BHE-3 BWIC & YBIEERT 7RI & HEHT - 147
Photo.3 Damaged floor slab, stringers and cross beams by
blasting
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BE-4 BEINLYIE(BE)
Photo.4 The destroyd LEMPA bridge(suspension bridge)
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