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Design and Construction of Hamada Marine Bridge
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This paper outlines the design and construction of Hamada Marine Bridge constructed in Hamada City, Shimane Pref.
The bridge is a two-span continuous steel cable-stayed bridge with a total length of 305m and a width of 14.59 m. The
main and side spans are 192.30 m and 104.15m long, respectively. The features of the design and construction of the
bridge are summarized as follows. (1} A concrete member (1 m{H) X 4.5m(W) x 72m(L)) was placed in the side span in
order to keep the dead load balance between the main and side spans. (2) The sections of girder and tower were deter-
mined by wind tunnel tests to avoid the problem of vortex induced oscillation and galloping. (3} The deflection control of
the girder was made by using adjusting sim plates with the thickness equal to the difference between predicted and mea-

sured cable lengths.
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Fig. 2 Counterweight concrete
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Fig. 3 Acceleration response spectrum (5% damping decre-
ment)

Fig. 4 Model of dynamic analysis
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Table 1 Condition of design

Fundamental wind velocity Uy =30.0m;s
Design wind velocity U,=408nys
Verification wind Eddy ?xcmng U =40.8m/s
velocity Galloping U, =490mys
Flutter U, =539m/s

Photo 1 Model of wind tunnel test (main girder)
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Fhoto 2 Erection of main girder
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Fig. 7 Flow-chart of construction
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Table 2 Administrative item and permissible range

I ; Administrative item Permissible range
measzr:le‘r)nent Surveying Surveying point Under Completed
instrument Every time of erection Time of completion construction, construction
d=2{25+ (L — 40)} mm
Displacement of | - Level Points of completed . Compare data L: Span length (m)
o . All of points (of planed and
main girder - Staff erection Center span é = * 185 mm
surveyed data) i
Side span 4 = *90mm
R Accleleranon Cable of completed All of cables Cf)m.pare data Within +10%
Tension of cable strain meter erection (36 Peace) within allowable of Tenst £ desi
FFT analyzer cable tension cnsion of design
Displacement of tower Displacement of tower ¢ = £H/1000 mm
. . I . A Compare data ,
Displacement of . in the longitudinal and | in the longitudinal and H: Height of tower
Transit o N (of planed and
tower transverse direction of | transverse direction of surveyed data) {mm)
a bridge a bridge urvey 5= *89mm
- Side span: - Side span:
Center point of span Center point of span
t
Temperature at upper and Jower at upper and lower
flange flange
of Thermometer _ -
in gird + Center span: - Center span:
main glrder Center point of span Center point of span
at upper and lower at upper and lower
flange flange
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Fig. 8 Flow-chart of administration for cable tension

Difference between the calculated cable tension and the measured one (Side-L)
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Table 3 Displacement of tower

(mm)
In the transverse direction of a bridge 41
Planed date Surveyed date Tolerance
0 25 89
In the longitudinal direction of a bridge 62
Planed date Surveyed date Tolerance
0 31 89
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