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Kobe-Naruto Route
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Akashi Kaikyo Bridge Stiffening Girder Work (Erection of short suspender ropes of center span using (June 27, 1996)
angular U-shaped balance)
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Jointing work on main chord of Awajishima-side span near tower (June 11, 1996)
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Kobe-Naruto Route
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Nadagawa Bridge Superstructure Work (June 11, 1996)
on Awajishima side

(V-shaped rigid frame bridge)
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From front to back; 2nd Naruto Tunnel (June 24, 1996)
South Portal, Muya-Kita Viaduct Substruc-

ture, Muya Bridge Large Block Erection on

Naruto side
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Michitaniike Bridge Steel Superstructure (June 29, 1996)
Work on Awajishima side

(top-deck rose bridge)
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Onomichi-Imabari Route
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Completion of Tatara Bridge 2P, viewed from 3P pylon to Ikuchijima side (June 25, 1996)
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Completion of Tatara Bridge 3P, viewed from Ohmishima side to 2P, and 3P (June 25, 1996)



BE~SEINL—F

Onomichi-Imabari Route
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Completion of Nishiura Viaduct, Bird Es-eye view (June 20, 1996)
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Pilot rope crossing for 1st Kurushima Bridge center span (June 5, 1996)
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Erection of Stiffening Girder of Akashi Kaikyo Bridge-Large Block Erection
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The stiffening girder of Akash Kalkyo Bridge has been erected by both methods: the incremental launching and the large
block. * The safety and time reduction in work were achieved by pre-installation of traveler cranes and movable botom
scaffoldings with the large blocks. This reports summarizes the large block erection work of the bridge including the process

of selection of the work method.
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Tab.1 Summery of large block erection of stiffening girder

1A S 2 P {2 2 P L2 3P R 3 PRI 4 AREE
1. X7mv7
g (&R 35.5m 35.5m 35.5m 35.5m 35.5m 35.5m
w3 () 14.0m 14.0m 14.0m 14.0m 14.0m 14.0m
k3 113.6 m 84.6 m 83.6m 83.6m 84.6 m 113.6 m
2. BB ERE
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R 3 i 1,167t 905 t 1,162t 1,211t 838t 1,224t
& Ft 3,787t 2,666 t 2,844t 2,962 t 2,634t 3,033t
3. kAt F Tol
%
BAREIA 0 B 0 B ) B S5 pe S ES
SEBEBI LY | KRR T~AE | KRR H~BE | KRFRG~HE [ KBREE~MF | BB LEE» S
% h bt i by Hx (BB T
#%)
4. ZEFEEA FC 4100t /R D 3500t i Y 3500t i D) 4100t /D 3500t ™Y 3600t /Y
(Hg$H) (350 HHE) (350 HHS) (HB¥H) (%50 HHE%) (R)
5. BHEIE
- BRI E2.6kt W 3.3kt W 3.5kt E4.6kt E4.8kt W 2.0kt
9/12 16:2) (6/6 0:57) (7/5 0:23) (7/20 7:07) (6/20 7:13) (8/18 12:48)
(BRATAE) 2.6kt 4.5kt 4.0kt 4.6kt 5.1kt 2.8kt
(& 15m ¥ 1 m) (& 15m % 1 m) (& 15m i 1 m) (& 15m #% 1 m) (A 15miE1m) | (A 15miK 0.5m)
. LRy W 2.1kt W 1.7kt W 2.5kt W 3.3kt W3.2kt W2.0kt
(9/13 10 : 05) (6/6 13:57) (7/5 13:37) (7/20 13:37) (6/20 13:20) (8/20 15:26)
(HRAE W) 2.2kt 3.3kt 3.3kt 3.7kt 3.2kt 2.8kt
(R 10m#0.5m) | (R1I0m¥H0.5m) | (R10mi¥K0.5m) | (R10miK0.5m) | (R10mik0.5m) | (A 15m i 0.5m)
6. ZRBRAEENHIK )
FRicZe L Rz L WichL 12~15 K ¢ 2 T | 13~14 B 0 1 RE [ | AR, (REEET
15 L. FCH#E FC 7 4 ¥ FHIER | FC 7 4 » FHBRIEDS | E THE D EHM D
L HIE# R~ ® (2 kt #8) W (3kt#B) BRI % & 6o THT
YRD7)TH 9
40 cm
7. B
coaviI—u—7 CFRC PWS (PE &# &) |PWS (PE%#E) | PWS (PE &#&) | PWS (PE & #H) CFRC
($=T70~94)
cAVI—FERR | Vv P REES ErES ErEE v EH ErEE Vry P XEEE
NV EEARE |EOMER. WO | E2#5, W3HA | E3MA, W6 |E3B, W6AA | E2485, W3HKE |E9ME, WIKE
At 18 5 AR5 e BFF 9B AFF 9 R AR5 MR BFF 18 45K
(V\]‘ EW%N%) (V\]\ EW%H’%)
RiRES RIRCES
- ZEERIEHT AVRD iz TR GRS | Eich-> T LY HE | Eich- TF ) WE | #icii-> T F ) G | Eicm-> T ) OEe | ik - T kY I
- BRAMTHIED 1.6% 5.1% 2.9% 2.7% 5.2% 1.6%

®R—2 PREGRMEEGEXT 0y S 8RR

Tab.2 Comparison of large block method for tower portion
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Fig.1 Work method by large crane for onshore portion
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Fig.3 Alternatives of large block method for anchorage portion
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Tab.3 Condition on tidal current for FC maneuvering
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Tab.4 Schedule of large block erection before and after the

earthquake
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Tab.5 Limit meteorological condition for large block erection
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Fig.4 Entire procedure of large block method for tower portion
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Fig.6 Work sequence of large block method for tower portion
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Improvement on Link-type Expansion Joint
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The link-type expansion joint has been used for such long-span bridges having a large amount of expansion and
contraction like the cable-stayed bridges (Iwakurojima and Hitsuishijima Bridge) and truss bridges (Yoshima Bridge and
Bannosu Viaduct) of the Seto Ohashi Bridge. This joint system was improved to suppress noise and vibration. The improved
joint adopted a solid forded-steel fingers supported by damper rubber. This report shows the structure, fabrication, and

replacement work at site on the link-type expansion joint.
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Tab.2 Comparison of physical properties
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Fig.5 Organization of spheroidal graphite iron castings
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Photo.1 Removal of old expansion joint
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Aesthetic Design on New Onomichi Bridge
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Teturo Takeyama
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The new Onomichi Bridge (center span length: 215 meters) will be constructed 55 meters west of and alongside the existing
Onomichi Bridge. The Onomichi City, which includes the bridge site, has been vitally tackled the preservation of historic
culture and the creation of a new one, since the community has been developed as a city of port as well as art, culture and
scenery. On this background the Onomichi Bridge has been a symbol of the area, and made a harmony with surrounding
scenery presenting a vista for the tourists. The aesthetic design on the new Onomichi Bridge took a consideration on this
background, and determined the main themes on the design as harmony and creation. As a result, a cable-stayed bridge with
a couple of single-pylon (7-story harp type tendons) was selected from the alternatives.
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Tab.3 Results of final selection
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Aesthetic Design of Tatara Bridge
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Aesthetic design of the Tatara Bridge aimed at the creation of structural elegance to make a harmony with natural scenery
of the bridge site. The paper introduces a course of selection on an inverse-Y shape pylon with a groove, which is a main
feature of the aesthetic design, as well as the other study items such as the cable arrangement, the shape of piers, etc.
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Photo.1 CG montage of Tatara Bridge (viewed from Point Tatara)

@ HARRELOFH

SA M 7Vv—I3, HFNEOZBERBLFAML T
ZLEHMEINTE Y., Z22FERERLO BRFE L Rk
Thb,
® B

Rl ANV — P CERICEEA L Tw a0 L L&A
3, TXRTCFA M7V —2HHAL TS, /2. KBK
BLRILEATZHATLIZILELTW S,
@ T & PCHTDELE

M O—IC PCHZHRAL TB D, TMZIILR

BN, SA M Tv—nEfarar ) —r0Ml3A

ML W,
® EENBAME - HERAE T

RIUEAAG B T ERAERL L. 74 TV —D%
IR O DL (. MIBEERREDOBADENEST
»5,

7.2 =TI DEE

AED T —7 i, PR TRMICH LN TW S,
SN A v IR E R Al ) 21T, PSR & L Tt
DENH—RKVANDR)ZF Vo THBLTW S0,
FOBRIIIRICBLTH b, B, 2OT7r—7 N~
DELEEMPBEI N, HEOLFTREL % o720, RDOHEL
HroEgERy L,
O JALBRIEA~ DB

FEEIG Y — 7 VISR TR SN TEB Y . BIESES)
Py =7 NN RTOEGHELOERRICEITA
BT,
@ - HroBmr oFEM
HEOBTHRETD 505, BERMOEBDTFA LT

30

L — @& e v,

® r—7NDOEBM
KIEXDBL) FIck ), ¥—=7 VOB ENT
V—RDOBICRZ 52D, BADT —TIVITRERE

ML T D MRFDORIEZFE > T 5,

@ REH
r—TNEEDPEZL. TN EERT DA
IZFHKREN,

8. HEHE&

ZREERIG 3, PSR 890 m D & KFIRIE T H
. BEEBOBRKL. BEESCIREZELS» HkE
BER %L, REBEBH LORKIEZ N, ZOHT, FE
FOFRTH I FERITL VR v MEEHEY B
ERALZZE, y—7NVEEDRE L, S5 IR
Ro—eRbZLicd ), ZRBRER2HERELTO
BNHERBOATEZ 2D LIEEIND,

RIS, ZRBREORBIEICH ) TERZTHN
AN NEEABRBER 2 (RAK I ATBRIMK
RRFEEHIR) L. MEHR» LD IHFREHN 22
BABOBRFTEMA R RS (BRR | PSR ERY
BiR) DHFRADOERICBHOBREERLET,

SEHR

1) IR, & 22 BRBIESERREOm)RME, A<M
HR. Vol.19. No.74. ’95.4

2) ZRBREBOBERITERFNTELSWMEE. PS5
30, GiEFEERES

A M KW

o~



% 2 ERIET —

7 VIR X3 R

Vibration Control of Cables of the Tatara Bridge
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The cables of Tatara Bridge are longer and have much lower natural frequency than those of ordinary bridges. Therefor,
a wind tunnel test using a full scale sectional model was conducted to investigate characteristics on rain vibration within low
frequency range and efficiency of dumping system such as added dumping method and aerodynamic shaping method. As a
result, it was found that the aerodynamic stability of the cable can be raised by employing dimpling process on the surface

of cable cover.

1. £AME

PR — 7 VORI & 2 BN LIRS . kD

L5 I, ERICBLTh. TRALHDREIIKRE
COBRTHMENT WS,

Qv v 7Tv—var

@7z 7FruvEr s

@FXrumvErrs

@i

INLDREFHEFD I B, V247X rmy BV
=7 NG L CHESICENE S BRI AL 234
THY. Fray 73, 6 ARKEICGERLTAELR
BFDEmE SN T2, BRI, ¥ —7NBHI2AEL 5
AN BITEBRr—TNORIRMETH Y . REDOH
Ei3Emeoss, SHRICHE L IR ER IR BRI - g
BN EPLMBEE 2> T BBAIID v, FEE
2. OB Ty — 7N AITIVEE RIS RRE L 2o
=N ORISR & BRI R S e,

VA LTV =23 i, ENTREBERE T
HTREIME SN, 0%k, B4 - HE2EB. Wik
B, RIRLABETEMS N, EBEUSEFARR TO
WREFICLY, ZOREDA =X LWL PIZEND
DB 5B,

VAR T =Y g OB S NERIZOWTIL,
BRI 2 U IS BB I NTEB Y, ¥ —7VDEE %
RKY)zZFL 8 (LUFTPE®, L)) THEL TES
PbDTHHHENBREIDH), 2RERBTLR
HOWESERDH D, T, VA4 UL TV — 3 vidy

Vol.20 No.79 '96.7

KRG OIRENBR S 1, HIHRICDE AN b Kk &
WZ e EH s, BEICHA L HIREORE 2175 T
BAUEDFHDBELEZ LN, 2T VAL o3[ T L —
varERRE LTREIMERAFEET 2 L & b IichlEs
RO BT - 72,

B, BROZWIREICBWT, $Hy — 7R
ERE) (LUF TRiZ LIRS L \v9) »4 L 2hRgtEo
HEEDEHEINTBYY, KF KRB THZ LIRE)
DREEDRE SN TV EY, ORI OWTIE, EET
DBRBDIER 12700 2 & RREDE Eh BRI RER 1
BOWTEXMGHICHBRICHEBIN I Y5,
ZRGFRIEITOWTIEFVAL VLT L —3 3 vt e i
AL ET, MZ LIREIICDWTRE 2z 22 L & L
72

2. MWEMENHEE

2.1 AENERS

ERBRIBEDY —TNHETLER—LICRT, ¥—7
DEARHEMR I Y1) DEREIZ, BMEOFEBTE
DB D LDOTHERTE 25, XMt ¥ —7
DERAIZ LY FERDOFIRRE IS LB A RHE FRD
TEL L 2FE2E LT3, BEOREBTH Yy —7
NWCEAREE B DB DD, 0.5 H2RETH 3
W, ABETIE. 0% LDy — T Lo EEIREEH 0.5
HzUFTH) BmEr—70TI13#0.26Hz TH 5, &
DizH, WEMEZFET 5 5 2 TOERICEEEH 1S
Byaeebic, HRIREE— FLREHEE 20 . HHE
KSR ERFTT B BRDOSRMED 2RALT B,

P RO T B 2 EIREN K GEIK T ORI

31



£—1 4—7IVET

Tab.1 Dimensions of cable

¥ R|=NF2A4777 RN CHEHMY)

=7 NAK| 1684 (21 BK)

BB R | ¢ 7mmIEEA v IR 151~379K/r—T N
ésmm AR | RYZFLVVEE (V77788 47)

4 —7 W% | 110~170 mm

4y — 7 N £ | 108~462m

r—TNER|5~56t/7—7 N, 49.0~121.8 kg/m

A iR 8 | 0.26~1.05 Hz (GefFy. 1IRE—F)

PHLMICT AL E2E—nEBE L, RENIRTFE.
A (R E 7 — 7V ERME L DR E 2 AE) . PERE
. [URDELNL. BIRRERGEICO>WTHEL,

2.2 BAREBROBE

JARIERERIC 727 — 7OV R T, 4% 155 mm. &
12m DEY PE & B4 7 2 A L2BIRER T
H0. OB SRR L TIREINERZHEL
72 BEMIKER 2 HW0id, ¥ =7 NVRENDTKD
HERRBRICHER 52 3 L& 2 5N 5 M/KROME
SEDOMBSENE2 BT ICEBISEVIREBTRRZ4T
72HOTH b, XEEMIE. EHRE) GREHIE) DA
EFHL72 1 HHEXR2EAL LT, REBEIKETESED
EAEEZ2FEL, Z0%, GHRMEOME 2479 £ET
XL ICHRE R BT 2EIH IO W CHEIMEE OkFEHm)
bR 2 HHEXROEHETRBR LT 72 (B—1).
I 75 b 8 AT DFATRRYT — T N DOREEREE S,
EBICBITARET—2 YD b, MHBERT o=
0.003FE L /NI, CONILBELRBRTHERET S
SEEEEL W, RZ70— k¥ (Sc) BT & )R
FEBETLIEE LA ScHIZLTIRRTEBN TS
%,

Scz;)n.—gz

2T, pl3ESREE. DIIER (F—70F). m
IFHMEINRYDEE, ¢ I BRERTH ) . 5FI3
BELEELROETHEERDBRERENKRESIZERLTY
%, RBRTIZ. BRHOBREZ2/NELLTHILT, E/T
DN HRWEORBRRMGEZHH L2, UTOBRBRERT
3. RBREEOMBIRFERE 0. X7V — F Y ERHEN%E
PCHRBOEREZHWTHRELZLDE 6* TET,
Perld., BIRR & L OISR 2Bk, Ave sy —7
S L ERE LRk A E D EE L,

2.3 MRS
HERAE 2 R —2 ISR T, RBRIC L 0 LUTORHESH
Lirkleolz,
DLk DFEER 7 — 7 VO BEIEREIE 2 T 2 KIEE)
Bk (0.26~0.54Hz) TH VA "4 TV —a ¥

32

A NATYY

-1 ERHERIRSR
Fig.1 Outlook of wind tunnel test

DREDFER S T2,

QM A4 D &, BRLBRE,P SV A (T
Vg UARAEL, BRI ERE T 5 LT
F4ANEL D,

QX 45° DA IRENT 6 m/s Hitk & 12 m/s Hitk
D 2 DODEEE TH L. IREFOK T TR &
FRT T 2EmDH 5,

@i 2 >nRHEED ) B, EmEEMOREN Ty —7
NOETEIRY) 7 vy b OKiE) RS REE
?%é@uﬂp\ﬁﬁﬁM@ﬁ@uT@mAmu7
Ly MRS NIREETAEL %,

OREZ AL 72354, fEROIRENE T I3 KR M
DIRENIC AERE M OIREN O HNHIRI RN S <
BHEASE R 2 ) T4 AN E R Bk L, KRS
(0.26 Hz) DBFAIIHRBEEMOIREIH 7 ) 7 4 71
n&7% b,

®7 — 7 NDEEREL A EIRERT 0=0.02 &
THUL, V[ =L TV —v 3 VIZREN IR
FicHm I n b,

DRKOENEIHKREL L b &, —FRRP IR
EiFHm S b,

3. HHEXROIRES

3.1 HHRROERS

VAL T —va YORRMKEE LT, THET
CEBENTVELDIZRDNDEBENTH 5,
(1) & — 7 VR AR
r—7NVEMEE . ETor—7 e 74P TH
HIHAE L, MR ICIREN 2 HIH S 5 b o T, 2 oHilk
BRI LUTOBER»ZE Z 552,

DOEEMNE : 74 vEBIC I Vb — 7V LT

372D ERARELS X D,
QIEFENF | IRBERICEE 7 A PICOTAPEL, 2

A @M K ®



~

R h—ky ' .
b4 g —M-9 M; B3 %)0ER (kg S?/m?) & MR EER
?(E}?Jfk oD o EREE (kg - S*/m*) D ;4% —70% (m)
z
(8*=0.003) (6°=0.008)
(» /D) (»/D) B REA
#® B BEE § =0.005 & NEBEEE 4 =0.008 8 :‘r—j?'/bﬂﬂﬁ!
ol EBE(HD f =050 | Y EBE (Hz) =050 o R L
08 Ao h—b VB Sc=9.19 | W KoM= VB Sc=28.30
0.54 @
w‘ﬁ
.
7 L2
6 0 150 70 z —cosd - si
s Bty 7 cos¢=cosb -sinp
(4*=0.003) (6%=0.008) (6*=0.024)
(/D) (/D)
¥ AR EE 5 =0.0000 | B stumEs o =oou | ‘¥ MEREE o =0.02
LU mem (Hz) f =0.260 L WY (Hz) f =0.258 Loy B (Hz) f =0.260
OB L~ vsr Sc=1046 | %08 Agv—b v Sc=27.81 | WOH  R/A—bvH Sc=80.48
2% 0.6 mm " 0.6 0.6
0. 0.4 0.4 0.4
0.2 0.2 0.2
0.0 0.0 0.0
2 T2 802 U5 0121416 18
0246 FRRZUR, UER AR ¥y ozAsamlzugiéaizqiz%m 3
() 25030 %0 40 40 300 50 0 S 0 I0NZ W K D WE—
W R VY 1D P MEMBRIIEW () L S R (>
M—2(1) EFEHEBHER (REH. BERE0EE)
Fig.2 (1) Test result (influence of frequency and structural dumping)
45° 60° 66°
(& *=0.003) (6 *=0.003) 0.
SR 5-0.000 HEAEE 5-0.009 (67=0.003) o em 5-0.009
am BN 1-0.260 . 5B f-0.260 B BN £=0.260
96—t/ Sc=10.46 VD) b-t78 S5c=10.46 N 200-178 Sc=10.46
®LO ® 1.0 #® 1.0
0.8 0.8 0.8
06 tro 0 "o Tt &0
0.4 U 0.4 0.4
0.2 0.2 0.2
oo A e i ool . -
Tf??i:“::‘?”f%gnmm’ Tz¢ssmlzu|s|§mztni)!z§iws) tz4sam|z|usu§ngsz'§!w)
0 100 200 300 400 % < (/1) 0 100 200 300 400 g%’_‘m’mm) 0 100 200 300 400 JE .
K—2(2) REREERER (ENADEE)
Fig.2(2) Test result (influence of relative angle)
‘ Lo
— kiR
I,=10%. 14=5% 1,=20%. Iy=10%
(6 *=0.003) HEEERE  8-0.000 (8°=0.003)  pysyEFeX 6 =0.009 (6%=0.003) MMMFEXE 5-0.009
= e B (H2) £=0.26
B (Hz) £=0.26 W #=EH M (Hz) £=0.26 X
e AA-1/% Sc=10.46 . M-i7% - set005 | O Mb-b/B Se=10.05
® 1.0 . 1.0,
08 tr o1 038 Peak{ﬁl EEHRRLE 03 Peak{ﬁl TERRYE
@0 o t Tl 58, |os TAETHE T2 IR
0.4 0.4 \ {[E 0.4
0.2 0.2 LIS 0.2 “...T.lﬂ.S{E
e & é 1 i1 ‘6 7] 0.0 P Pl 0. 0% . n PRt i1 I‘ 1
T ,Z T s :“ ILZ .N Il l%ﬁlﬂ(l/s) 1') 24 6 3 10 12 H 16 l?‘)l'p 7%!0:/:) l‘)_‘l 4 6 8 10121416 lg&:ﬂpﬂzé(n/s)
0100 Z00 300 300 300 * =0 300 TR T T TR T
WK TR (V/1D) 0 100 200 300 400 g%ﬁ:ﬂ.ﬁ(v/m) 0 100 200 300 400 g%iﬂ.i(v/ﬂ))

H—2(3) EFHBER (RRELOZE)

Fig.2 (3) Test result (influence of flow variation)

DERXFTN) P RAZANE—HEIZL Y, WEE M
+3 2,
IRBIFESIF : 74 PHEMBIZL Y, ¥ — 7V ENRNE
PR L CEBRIEE S T b,
COMEIT, BEEKE, BO - S RBE. PTG
LEYETHRHAINTW S,

Vol.20 No.79 '96.7

(2) WEMAMGR

BEMMA R, WHEREEL2H T =7V ICHESR
L. R»rToWMEE2E< TLHETH), ¥ =70
LHIDMIZ T =2 RET BHF £ FREKRE, F
MG, RERLKIBSE, B4 2 OBRTRAIN TV 5,
(3) ZEHBIXIR

33



HHEFHER, T T NVORBMORREMLT 52
S EEIC L) BEIOREREZ O D DR EIIIFEICHE
E LR HETH b, IRERENDER L SN LB

R o — 77 VT O 7R BT R o B 5 R0 IR 8 ) il

VA I NZEOBERERHIGE LT, PTRE, 254
SNER, VHbWEUR 747, AL HEMN
M7 & 2 MR b 5o FAETIE, HBF KRG TPATR
i, BHIKBETU X M 74 7P BRAI T 5,

3.2 ZABKEB~OERLHRE

3.1 TRV A v, T v =3 a3 yOllRMNKE
£ 2 BRIEIEAT 2HAORERE IOV TERET 5
EUTEBYTH S,

RS L T oIREIT— FI3, SHzZUTFZHEL
fz. ZHUR ENTINE T 3 Hz BRE 2 2 2 IREE0K
TV AL T —2a vOREFREIN TV
W Zrizk b,

(1) & =7 )VEMHEAER

r— 7 VEIREERS R, 7 A4 v A L AESTRE)
T— FEROBICU 2 2RENIIZ S50 HiLhd
WENCIIEIRED 0, S 51T, ks LAEZHT L WIE
EEELREFOAELY 2720, FHRDZHITITERD
RENE— FETE2ERL CEBEEZROILEDN D b,

AEDZ By — 7N Tl 1LIRETHERNFELY,
FTRTDE— FITH R EM IBHERNTZ W,

F 7. 7 — 7IVIRBIERCHEES 7 4 PSR ER ) AR
T 2728, 74 vy, EEEERREOWMAN. PEENIR
BEITAT 2RV EE L D,

(2) WwEIHR

FoN— BT L BWMBEMNMNRIE. B IREDKEE
CTHERICHEE TE b7, HHRICDE LRI LET
ST, BHREBEOREYEREL X Do

F o= DT — 7T NDE— FiEIT, HRRD
BAEEtEIC & 0 WEERHI AR % K72 ) (R—3) 2, L
FRRAHREY ST b, XER5) I L, Fo¥—
B — 7 )V OBEAREICE) AT 5 & v ) Rl (L>X)
Db LT3 AmEEO_LREIR S o —H) T RO
XL E (X /L) THRE S, Z DI (Xe/L) ikl §
2LE3NTWE, T4bb, AUBEMNRESL) &T
DIBA. T—TNDEL L BIEEr—TNEERN LS
NN AHFE E TCONBEEKRELS T ILENDH LT
B, RIS v o= DB T EAHT L2 S E W LiE
2% 5,

Z R BRE~EHT S L LS ADORERERT S &
LIFomEHE &% 5,

DIREE — FIZ & - T — 7NV OYRENE E L RIE R
b, Fro—DMEFESTL 5, 16, T—
FAEICBRDAT IR 2 5 2 b5 &7 v o —1ERE
(EBRB) DB 2720, 2 TOHRMEE—F2
M—) & o —THIET % & L725A I 3Rz
RPN 5 (F—4).

34

x /L

0 ] | 1 |
0 0.2 0.4 0.6 0.8 1.0

C . X

m L wo ! L

£ — FEEOF @R

L E— FREER

=7k
MBI AV —TVER

L — 7 VAT (BN) TR

Ly — DRI TR

T 1kE— FREGHREIEK

T F L —EU) A EOALE (BRER D S ) FEEE)

H—3 REEFTHsRY

Fig.3 Dumping efficiency curve

e

H“EeEowB O

3

(x o/ L=0. 0369)

0.0 10.0 20.0 30.0 40.0 50.0
¥ —OBEEEK  C (tesec/m)
E—4 & o3—I2& 3 4miR=E

Fig.4 Added dumping by dumper

60. 0

QEMBIC T v v—F B fHTF 723 A DR IHF .
V3L LA S 3B LW L&Y ST
BY. Fur—nFEHTBWTRABE 2 ALY
BZh b,

@ERT—TNITBWTET v 3—H) fHTF EAE <
T o 2A . 7 v s—EU) AHT RS ORIEK T 28
EENDL, DD, BEMMMRIETT 52 &
PBAINDS L L LT, EIMEEIN OIS L <
b,

(3) ZEHIIXE

ZEHEEIL. 7 — 7N OHBMERICI T2 BT 2

X T — 7 VAR T AR % AR ISHE 5 72,

2RI EEBEVEYE L\, 2ORD, 7 =7 VA
HERERLWEMMERIC BT 2 EEBOBEFICL > TEL
DRESE DT SN AFEEA LTS, ZHRAEKRE

A M K &



LT, flz R RE S WANRBREIC & > THIR
SRR I N TN B2,
EZRBRBTOREL LTI, KEMILE2HT &I
I =T NOWHRBEIKRELS L), BAMELSEAT
BBNDH B L, BIREBIBRDr — T NI LTHE
i E ) POFERPVEL LD LEIFETLNS,

4. FFERIBORET

FEINBERIMREOEER . 7 — 7N kP s
HEBLUCMITEFEEICER L >R, ¥—71D
IRENB 1T BB L CE L, IREIE— Fi3, 3Hz 282
LHENE— NI TEXHKE LT,

ZRETIS S ICEH LR AIRIE IS, SRS E
# 80 kg/mm? (FIIE®I ICH$T2EHE2EL27) L LT,
EEBAERE D L ITREINLROP L VER L7,

ob © ZIRENTIS S (kg/mm?) . & : BIFAE (rad)

F 7o MY EEE ICE B L ARG . RIREE Y —
TNDHITRES RBRAE R 2 L HEMITFAEL 0.9° 12
RELTHB L, ERICLVER L FEREEORE
7 NER—2ITRT, OB LT —TNITBWT,
HERE I — 7 NBEREREND IDBETH 3,

BT BBRAS R L AU, HIHEAR 2 1 S e WA DR
BRRIEIX. 1D 2BZ 3D EZ LN, 727°L. 1D
BREDOIREIG N LREE 22013, wiFhonsr—70
b 3Hz ITEWERDIREIE— FTH Y, WERINH R
2 & DEHRT 235AI1CE. B — FIEESMHMIRIZ/E »
7eDIUT R T HHHRIEP AT T E BB OKGTE
3BEHEEZ LN,

—H. ARRDIBEENE — FizoWTId, Ioh LR 7
LDIIKIRIEDIRENTH ), PIZITHRETS =7 NVD 1K
RENTIIHRAIEME 2.3 m U LOIREN E % 5, L72as>

T 7=7NVEFEDSH EMEE % 5 % WIREITH > T
b, MHBNARE R 52 W L Eh L ER24T 9
RRIFHDHEEZ LMD,

5. HHRRNESFL

5.1 BREOHME
F—7NVHAEMAREL R, SRR E T 2EHE—F
10K EE TR, TRTCHDE— FITHEN 485 135
E TN LR, #fET 4 v —DE R O A
M7 ¥ DRED D B 12ORE D B L 72,
WEMNMAERIZ. BRY —7NAADHEh & 5 v re—
DI R E L T BI2sd, v s—BUT LS DRI
TARE SN, BEMIIRANOBEFBREINDLZ L,
FERG TIIIE IR BRI E L e S & 23 ER(b
R4 TORETH -7, 22T, £OBOTY—T N
Z W IRENFEER. 2 B HEZFO AIFRER, 57> s—0
ERABREZIT O, TNLORRE2HICHIRNENRE
FHEAT -7 ’

2RISR IE, BIEE) E FEERIC Yy — 7 VDR ED
REER & 7% PN A RESRME LT, BATEEL,
HNDZ A4 712D NT ERET%4T - 72,

5.2 EEMmAX
A NG TOIRENFEER
EOBOmREBRT —7 V2 HWT, &y =Y fHT
ESREEAMEZBAEE T, ¥ —TNERIEL %D
WERE» 67 — 7N O BiERE2ER L, Z2OHE

1

R B EBRINITRD 7210, HRDKER, LUF 0 s o &

ol

DF v 3= % RE L1254 0WED FZHIME & EHHED
WHIZ, HIIRIDPECEE055BETHY . K
FHREICIE. I I L 2 SRR E D £t % RaAD
WVEFH D (B—5),

QREMMENERIZ, ¥ —7 NVENFDOESICIZIZ
LA R W, WAV FIOIREITIE. IR

R—2 HFARIBEHER (SRS, HIFE)

Tab.2 Calculated allowable amplitude (secondary bending and flexural fatigue)

} B oA OIEOIE

#o T 1kE—F . . - -
¥ # B R REF AR ZREFIS S PP S R R
i N My | TR g o [msoeme| & o | smsocks

L(m) D(m) Y (m) Y/D Y (m) Y/D
. BB 318 0.170 0.355 9 0.22 1.29 0.18 1.04
?% R 237 0.145 0.470 7 0.21 1.48 0.17 1.16
Ul mrE 109 0.115 1.008 3 0.23 2.00 0.18 1.58
| BB 108 0.108 1.039 3 0.23 2.15 0.18 1.67
% OB 270 0.139 0.410 8 0.23 1.62 0.17 1.21
B e 462 0.170 0.255 12 0.19 1.14 0.19 1.13
Vol.20 No.79 '96.7 35



AP ENERECGADSOBREE L LD, KES
' o LR RITT,
f i } . o L. N "~
= @7 v =B AHIHALE L IRBE MR ROBLRIZ, f#
L4 ] | WPt i & HIZRSORRTH ) . BT O T Ut
mIniz,
e | S < (2) 2 HAERER
E Lo ] o =7 NESH AN OBER RIS, 57> 74—
® ] | Hﬁ%ﬁwmﬁ’k%<%§éné’tﬁﬂﬁbto
"o 8- yF—7NENFRCKELRREEZE T A8E BREDS
& : m(&ék%h%u#%~%bh%@tﬁéo
~ & . N
08 s 2T, =7 NESN b BHEE S 2722 B
o AR R A R B BERBRIC L 0. THT 810 A DRSEN I C RS R S)
-4 DR AT B A L 720,
. FER 6 1R 1 B B BBRAS 1 iR
2 8 =8 g 3 =2 I R RS TFR < T T B, 7 — 7L
0 0 — W R A AT EREEK 650,02 BIEOW
RE%K () S CREN ZIRBCHIR TS 5 2 LA M L 72,
) PSP VU PASRI () PASyR ) P B) Frox—ERAER
i L S R L 5o le kBRI, R L T T
r’%‘ 1 = Cl N - & Pl =
e mrowm ] o e g FLb—H LA 2 A O BT 5 5B b bR
al s | w | o A a | W C S, COERROERZ, 7 ¥—DETFMLITER
%ﬁ]v - Wi C ‘}gv = R C, LTWBEZHANREWEEZ LN, Fr—DEER
& = R cy Bra g L, AT OIS OWTEE L2, 3B
ol & | * | & 3. FEOEOBD Yy — 7 NVRBERICH W27 v ¥ —
M—5 & /3—Ic& BigERThnzhs % IRAEIC X D sREIiER L. fTE Bl ERD, 7
Fig.5 Efficiency of raised dumping by dumper UN—DFEERENSFERERELR (BT, 2D
d:*=0.003 S*=0.003 oy*=0.019
Ol 5r=0.003 92 5+=0.019 93 5r=0.019
By Grmowo  mam e ! -0 B Ot iy | o B mog AEREE 4 =00
0.8 Zon=b /B Se=0.8 0.8 2Pn—h VB Sc=9.7T8 0.8 AopN— b 7B Sc=65.53
‘k_‘lzi_-”l-] 0. 0.6 0.6
S AL 0.4 0.4 0.4
(H) o M o2 M 0.2
R I S S Rk L?m/s) I R 0z 1&.&1&“95; °'°Wﬁ‘ﬁ*ﬁﬁ
so\mmmﬁo:umo) sommzmﬁoan:mm somolsmmmnmmsm
*on2 80 2o 8 o wxZEE (V/1-D)
AR sne o) 1 —omm Bl om0 o o) 1 —om %5 Cirmo.09 o (Hs) { —02r
#4508 Rgh—b/E Sc=9.81 #%0-8| AIn—rVE Sc=65.78 #%0-8 AIN— b /P Sc=65.78
. 0.6 rre 0.6 0.6]
AT . . .
G B RN s : | :
00571 % 8 LR BB 0.0 %% l‘w!ﬁﬁ“ﬁgim(n?;—-s) 001 & 3 RN 1'2m/5)'
» @Em a gﬁ:‘nﬁ?v/af g) % 10 150 20 ﬁ;g’xlz (V/f D) ® 10750 2 aﬂgmﬁ v/ f-D)
@ 0.5 0.5 0.5 0.5
o8 $rm Y Ee L] Y58 rm‘n { YH@ lvvsn
0 5 0 5 0.5 0.5 0.5 0.5 0.5 0.5
] X XHE XH@ 1 X7 [ XH@ T X 5@
/D) /D /D
JH2+V? ”0‘3 0.8 0.8
0.6 vreg ae et 0.6 ® L
0.4 @ U d 0.4 & 0.4
0.2] 5 ) 0.2} @& 0.2 ®® ?
005 % IR P R R S BARAA la(m/s) 00534 6 8 10 Z A2,
R0 A R (vt D) P R (vt -D) 010 10 A 2 e B % D)

36

M—6 ERHBESR 2 BREREOHZE)

Fig.6 Test result (Influence of vibration in 2-degree of freedom)
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Design and Construction of Earth-Retaining cut with Reinforcement for Kurushima Bridge 6P and 7P
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The on-land foundations of 1A, 6P; 7A and 10A for the Kurushima Bridge are large structures. The earth retaining method
with reinforcement was employed for the earthwork of these foundations in order to make upright cut, since the earthwork
volume should be suppressed as minimum as possible to preserve natural environment. This report shows some characteris-
tics on design and construction of the method based on the work for 6P and 7A as well as the result of the field measurement

on stability of the cut.
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Basic Design Study on the Project for Reconstruction of Bridges on the Main National Roads in the Republic of Mozanbique
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