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IABSE STRUCTURES C-5/78

4. Hamana Bridge (Japan)

Owner: Japan Highway Public Corp.
Engineer: Kajima Corporation
Contractor: Kajima Corporation, Sumitomo Construction Co.

Dimensions:

Bridge length: 631.8 m
Span length: 55 +140 + 240 + 140 + 55 m
Bridge width: 2 x 10.2 m (two way, two lane)
Super structure: Five spanned rigid frame structure with a

hinge at the center of midspan
Substructure: Pneumatic caisson

Quantities of materials:

Super structure
Concrete: 19300 m3
Re-bar: 1500 t
Prestressing steel bar: 1900 t
Substructure
Concrete: 32400 m3
Re-bar: 3000 t
Excavation for caisson: 50400 m3

Work's duration: 39 months

Service date: 1978

Introduction

The Hamana By-path, the total length of which is 13 km,
forms a by-path for the National Route No. 1 from Hama-
matsu to Arai. The increase of traffic congestion necessitated
the construction of the By-path. The Hamana bridge is located

in the midway of the Hamana By-path, and had been
constructed at the mouth of Lake Hamana, a seawater inlet
separated from the Pacific Ocean. In consideration of
construction safety, construction cost and maintenance cost,
pneumatic caisson was adopted for foundation, and
prestressed concrete rigid frame structure with center span of
240 m was to be erected by cantilever erection method.

Design

In the main bridge of five spanned rigid frame structure,
prestressed concrete box girder of the mid span is rigidly
connected with piers (P3, P4) at the both ends of the span, while
slidable shoes were installed on piers P1, P2, P5, P6. Design
of the bridge was conducted in view of the following items:

Side Eelevation

r» rs

9a0£0 _JfJO

For Nagoya Q Q

Cross Section

A-A B-B C-C D-D

530.000 300
JOO 140.000 240,000 __ J40.OOO „55,0

T P 0000 : _
n\ ft -rr!

B0 0O0
J L JL
9000 9.000

10.500 _p£ 10.500

9,°00 Ij LI 9.0OO _
2.0% i nn /i^n./.,

-TL J L
9000 9.000

LA LS

&

4§d U ' J LS§0

L 6.200 J
Plan

Lake Hamana

-or Tokyo

fi-jt

5 3̂9° 3000 apQO A90Q0

®Enshunada Open Sea

Fig. 1 General profile



IABSE STRUCTURES C-5/78

1) In the long spanned concrete girder, the dominating factor
is the dead load. Therefore dead loads must be reduced as
far as possible

2) In case unbalanced moments act on piers P3, P4 on the
way of erection of main girders, these may cause unequal
settlement of foundations. Much care must be paid to get
a balance of girders during construction

3) Because construction site is located on the shoreline, use
of temporary support or scaffolding must be avoided as

far as possible.

Through comparison of types of bridges which have different
span length, from the Standpoint of construction cost, seismic

resistivity and stability during erection, the bridge type
shown in Fig. 1 was adopted.

Construction site of the Hamana bridge is located in the
"Zone A" of seismic zoning where the most severe
earthquake is expected and the bridge has an extraordinary long
span for a prestressed concrete girder bridge. In the design
of super structure as well as substructure, dynamic response
characteristics during earthquake were taken into consideration.

Construction of superstructure

After completion of portions at the top of the piers using
ordinary suspended scaffolds, the main girder was constructed

by cantilever erection method using big travelling
scaffolds.

Sequence of construction is shown in Fig. 2.
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