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Synopsis :

Magoshi water pipeline bridge was built over the Aga River in Fukushima prefecture.
The bridge is a 126.2-m single-span suspension bridge with 2-hinge stiffening truss.
While the site erection was controlled according to the analysis results of the finite
deformation theory to obtain high accuracy. The analysis based on the elastic theory
was used in the designing of this bridge and it gave proper accuracy in the design.
Special features incorporated into the erection include: (1) Adoption of the all-over
lifting method for the main cable, (2) quality control of the main cable at shop, and (3)
precision shape control of stiffening truss and main cable at site. As the result, site
erection has accomplished a high-precision construction control system in construction

of a shortspan suspension bridge.
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Design and Construction of Magoshi Water Pipeline Bridge
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Synopsis:

Magoshi water pipeline bridge was built over the Aga River in
Fukushima prefecture. The bridge is a 126.2-m single-span sus-
pension bridge with 2-hinge stiffening truss. While the site erection
was controlled according to the analysis results of the finite de-
formation theory to obtain high accuracy, The analysis based on the
elastic theory was used in the designing of this bridge and it gave
proper accuracy in the design. Special features incorporated into
the erection include: (1) Adoption of the all-over lifting method
for the main cable, (2) quality control of the main cable at shop,
and (3) precision shape control of stiffening truss and main cable at
site. As the result, site erection has accomplished a high-precision
construction control system in construction of a shortspan suspension
bridge.
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Fig. 1 General view of Magoshi water pipeline bridge
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Tablel 1 Comparison of members force (KN)
. .. Elastic
Analysis method Finite *
deformation theory*!
Member theory ()] ®
Main cable 1375 1 335 73
Cable Hanger rope 29 K} —
Center diagonal stay 1 81 —
Upper chord member 826 396, 1467
Mai Lower chord member 826 306] 1467
ain truss
Diagonal member 87 70 —
Vertical memher 53 49 —
?'; Upper chord member 123 132 215
& gway Lower chord member 76 360[ 430
‘2 | bracing .
= Diagonal member 106 180 330
W }prei First panel 97 238/ 286
atera
bracing Second panel 59 2256 270
Lower First panel 123 238 286
lateral
bracing Second panel 76 225 270
Tower 1085 1039 1044

¥t (@ Dead load + water load+snow load
® Wind load
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Table 2 Vertical displacement of main cable and horizontal

displacement of tower {(mm)
Finite deformation Elastic theory
theory
c\)rfe:;ifiil Cc; ils;relacement 878 758
cI}otrci)zgg:a! displacement 107 80
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Fig. 2 Flow chart of construction procedure
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Table 3 Property of main cable and hanger rope

Main cable | Hanger rope
Type LCR D type Tx7
Diameter (mm) 72 14
Section area (mm) 3570 95.5
Tensile strength {KN) 4217 127
Mass (kgjm) 29.8 0.791
Modulus of elasticity (N/mm?) =157 600 =137 000
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Fig. 3 Relation between load and elongation on the wire pre-
tension
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Photo 1 Erection of main cable
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Fig. 4 Erection procedure of stiffening truss girder
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