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Report on Buckling Test of Web Plate for Cable — Stayed Deck
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Web plate of the deck for the cable — stayed bridge bears both stresses of bending and shearing.For studying design
method of the member like this,a buckling test was conducted with a halfscale model of the web plate for the tower —
supported part of the Tatara Bridge.The test was carried out by the compresssive testing device with a capacity of 3000 tons at
the Public Works Research Institute of Japan in December 1992.This report describes the test results.
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Influence of Lateral Wind on Driving on Offshore Bridge

5
EEmnn. meramms B B B =

Teruyoshi Tajima
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Since offshore part of the Honshu — Shikoku Bridges bears stronger wind than does on — land one, influence by lateral
wind on driving of motor vehicle on such a part of bridges could be greater. Traffic regulation is enforced as strong wind
blows, however, duration and frequency of such a regulation must be reduced to attain a smooth traffic flow. For this
purpose, an investigation has been carried out to evaluate derivability of motor vehicle in lateral wind and its improvement.
Study items are as follows:wind observation on both static point and running vehicle, drive simulation analysis in lateral wind,
visualization of lateral shift of path of real driving vehicle by video tape recorder, study on forecasting method of strong wind
occurrence by statistical analysis, and installation of wind shield on roadside barrier and its performance. Based on this
investigation studies will be further carried out on traffic regulation by vehicle category and structural countermeasures on

bridge deck to achieve more rational traffic control system for the offshore bridges in strong wind.
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Spanning of Pilot Rope in the Akashi Kaikyo Bridge
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The pilot rope of suspension bridge has been hauled and extended mainly by either tug boat or floating crane.However,this
ordinary method affects on the ship navigation as work boats close the channel,and is restricted with its operation date due to
the strong tidal current in the Akashi Strait.Therefore,spanning operation using the helicopter was employed,which has been
widely used in aerial spanning of the power transmission lines without using surface,and can finish the operation in a shorter
duration.The field experiment was carried out before the actual work to achieve engineering technique focused on the safety
and reliability of the work.In addition,a preparatory rehearsal was held to make assurance.The spanning operation was

successfully done on November 10,1993.
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Photo.3 Connection of rope by curling clump
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Tab.5 Measuring items and method
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Tab.8 Wind direction and speed at 2P tower top
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Structure of Cable Band and Suspender on the Akashi Kaikyo Bridge(part 2)

5 — B B B a -
ExTEEEs BP-TEE

BE_IEEARKRE

5K 3]

A & =

Kouji Kawaguchi

Susumu Fukunaga

#m B
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@PWS NV H—IIpEMEER LD, BEORUIFL VHEBEBELH> TV, RBEERL T3> ZHIEIC

L3EBERT CEELT,

The maximum length of suspender ropes of Akashi Kaikyo Bridge will reach 200 meters for the world longest center span
of 1990 meters of the bridge. In this connection, the parallel wire strand with pin-connected supports was designed for entire
suspender system of the bridge, considering the convenience of bridge maintenance. The outline of the system is as follows:

1. The support of suspender employed a pin connection system due to structural characteristics of PWS suspender. A
universal joint system was further designd for a part of suspenders that might have a large amount of torsional
misalignment between the suspender rope and its socket due to deck displacement.

2. The cable band was designed considering the influence of tenshion force of the suspender on both the cable band bolt and

the band itself.

3. A black polyethylene tube, which is set to cover the PWS suspender for the anti-corrosive measure, is to be coated with

fluoro-polymer paint in consideration of aesthetic viewpoint.
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Tab.6 Relation between wind velocity and vibration frequency and amplitude
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Tab.7 Test condition of universal joint
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Fig.22 Relation between friction factor and suspender stress
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Analytical Study on Flutter Behavior of the Akashi Kaikyo Bridge
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Wind tunnel tests were conducted with a 1/100 scale full model to investigate aerodynamic stability of the Akashi Kaikyo
Bridge in high precision. Numerical analysis of flutter was also carried out for comparison to comprehend results from the
boundary layer wind tunnel test and examine flutter behavior of the bridge. As a result, flutter behavior in the wind tunnel
was clarified by numerical analysis, and thus appropriateness of the test was confirmed, at the same time, it was verified that
superior forecasting of the flutter behavior of the actual bridge can be achieved in high precision in the wind tunnel. In
addition, consideration of torsion of the deck and unsteady aerodynamic drag force was found to be major importance in the

flutter analysis for such a long-span suspension bridge as the Akashi Kaikyo Bridge.
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Fig.1 Procedure of flutter analysis
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Towers new bolted Connections for Kurushima Bridge

% 5 5 RHE—EEdE i
R sdrseny 5~ T®e A B A

Harukazu Ohhashi

®m B

EBABOEEIC L, SEICTERERTEVERXOBRFHENRASINT 3. RHE BFBCERT 3515RDO
INEBE—ABOERECIE, 2RIELOAB(LERNIC, TEANTTELETEL, RBOHXO3IRESATARNIL FER
WETSYIMEEERA L. it 3B TOEEENRC, BWENS LOKFEHORMFICE, RBENSEN, 5
FCRERERITTRY TOAEBEESAB AR F TERT ZRFEA V., ChODOMTFL, RETERROLKL
BETH B0, ZORACH- > TREEFHEORIEROE U, BUE-ERARSUVICHTEOMFER LORBERRY
BUBLH 1m0 AXRINSHDS 5, FRCEZ RN RRTRRER SV CHERIBRRERSET 5o

Kurushima Bridge is of three continuous suspension bridges spanning four kilometers straits. Tiers connection of towers 2P
and 3P, where tensile stress during erection caused by wind load is small, bearing joints with no splice plates were adapted
aiming at reduction of the erection works. For all the six towers struts, rib connection joints with no outer splice plates were
applied from the aesthetics consideration. Since their new connections have never been used for suspension bridges in Japan,
establishment of the design merhod, fabrication and erection procedures to obtain sufficient fitting, and corrosion protection

of connections were studied. This paper describes the part of technical investigations for the application and the detailed

design results.
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Tab.l Towers connection for suspension and cable-stayed bridges
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Tab.3 Distribution width of prestress

H&H (cm) Ry (kg) o max (kgf/cm) | B (cm) B/H
20.0 13,212 143 37.0 1.85
30.0 13,465 99 54.4 1.81
40.0 13,578 75 724 1.81
60.0 14,215 55 1034 1.72
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Tab.5 Chemical properties of tension type bolt
C Si Mn P S Cu Ni Cr Mo
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Tab.6 Physical properties of tension type bolt
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Tab.7 Stresses at bearing joints(3P — J9)
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