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A Study on the Practice of Steel Bridge Construction Technology in Modern Japan

—Based on the Analysis of Engineering Drawings and Design Calculation Sheets—

Hiroshi ISOHATA*

Japanese modern bridge construction technology has been established in 1920s to 30s following the
continuous technology introduction from western countries through Meiji Era (1860s to 1910s).

In this paper, documents for construction such as engineering drawings, design calculation sheets etc.
for bridges constructed in 1930s are focused to be analyzed to clarify the practice of contemporary
bridge construction technology in modern Japan. This study includes the comparative research of
Japanese practice with western ones of bridge construction. The process of the study demonstrates that
engineering drawings and calculation sheets are useful reference sources for historical study of bridge
construction.

Documents for construction, especially engineering drawings were recognized as contract documents
with construction information only for a particular project and once the project was completed the role
of the drawings was considered to be finished. However this study shows that engineering drawings and
other practical documents have general value for references which supply information of contemporary

technology of bridge engineering.

Keywords: Historical steel bridge, Drawings, Design calculation sheet, Design practice, Modern Japan
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Table1 List of Bridges
No. Name of Bridges (Place) Design Bridge Type
/Completion

1 Juso Bridge (Osaka) 1929/1932 Through arch, Pneumatic caisson

2 | Owari-Ohasi Bridge (Aichi) 1930/1933 Langer, Side walk, Pneumatic
caisson

3 | Ise-Ohashi Bridge (Mie) 1930/1934 Langer, Side walk, Pneumatic
caisson

4 | Mimitsu Bridge (Miyazaki) 1932/1934 Deck arch, Pneumatic caisson, RC
pile

5 | Joganji Aqueduct Bridge (Toyama) 1931/1932 Through arch

6 | Arakawa Bridge (Saitama) 1928/1929 Deck arch

7 | 41D, 42B, 108A (Totomi, Shinoogi, | 1927/1928, 1929 | Truss/Truss/Cantilever, Steel sheet

Nishiktatekawa), (Tokyo) pile




Fig.1 Juso Bridge (Osaka)
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Fig.2 Owari-Ohasi Bridge (Aichi)
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Fig.3 Ise-Ohashi Bridge (Mie)
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Fig.4 Mimitsu Bridge (Miyazaki)
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Fig.6 Arakawa Bridge (Saitama)
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Table 2 Drawing List of Juso Bridge (1929)

No. Name of Drawing No. Name of Drawing
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Fig.9 Detail of Truss (Juso Bridge)
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Yoshino-Gawa Bridge (1926)
Loading of Bridges by Road Structure Ordi-
nance

Fig. 11
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Fig.12 Lighting Facility
Drawn in Detail Drawings of Main Girder
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Fig. 13 General Drawing of Erection (Joganji Aque-
duct Bridge)
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Fig.16 Gusset Plate of Lateral Bracing (Owari-Oha-
shi Bridge)
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Fig.15 Note in the Drawing of Ise-Ohashi Bridge
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Fig.19 Caisson Edge (Owar-Ohashi Bridge)

Fig. 20 Pressure Diagram for Caisson (Juso Bridge)
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Fig.21 RC Concrete Pile for South Abutment
(Mimitsu Bridge)

Fig. 22 Scaffoldings for
Bridge)

(Ise-Ohashi
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Fig. 23 Launching Facilities for Caisson (Ise-Ohashi
Bridge)

Fig.24 Newel Post (Mimitsu Bridge)
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Fig.25 Newel Post in Present (Mimitsu Bridge)

Fig. 26 Ornament of Railing (Juso Ohashi Bridge)
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Fig. 29 Bolt Holes for Lamp Post on Upper Chord
(Owari-Ohashi Bridge)

Fig. 27 Ornament of Railing in Present (Juso Ohashi
Bridge)
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Fig. 28 Lamp Post (Owari-Ohashi Bridge)

(Fig. 26, 27),
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NCv 2, Fig.31 Ornament of End Portal (Juso Bridge)
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4577 % (Fig. 28, 29), LRGMHE (R—2 ) ICfliniS T 28055 %,

UG L/ NBBAER TIE B 2 5T L & D BAED KRR — 2 ic il 2 370 U ORI BRI IR % 5
Hotze ZNHD) LIEERAMRPBAFT 541D OLE e n kb, EHHEHINLHLH 5,

), B L0108 A (FEINHE) Tl AEDBED D 5 25, TERETIER—F v &R A L ERM CRER S 115 151
BB B ORGET L IZ R L 2T A > TR F2 6T EoOMELZ &K T3 ) 2, 5#EnT—Fnk
w5 (Fig. 30, 31), B, DR —F VIS 3 SN i 213 DA E
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SURAFE CLEFE S LT LTV 7217 (Table 3),
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Table 3 Mechanical Property of Steel for Bridge in Germany (1930s)

Yield Point | Tensile Strength | Average Tensile Average Elongati
v ongation
Grade | (kg/mm?) (kg/mm?) Strength & o &
; (%)
(kg/mm?)
St 37 24 37~43 40 26
St 48 31 48~58 53 23
Table 4 Mechanical Property in JES 1921
Types Tensile Strength | Standard Test Elongation
(kg/mm?) Piece (%)
Steel Plate, Sections 39~47 No. 1 Over 9 mm ; more than 21
Less than 9 mm ; more than 17
Steel Bar 39~47 No. 1 more than 21
No. 3 more than 25
Reinforcing Steel Bar 39~52 No. 2 more than 21
No. 3 more than 25
Rivet 34~41 No. 2 more than 27
No. 3 more than 34




Table 5 Description of OH steel in Drawings

Name of Bridge Date of Design Date of Description of Remarks
Completion OH Steel
Ise-Ohashi May-July 1930 Nov. 1934 O yes Described in the
Sept.-Nov. 1932 note of drawings
Owari-Ohashi Feb.-Aug. 1930 Nov. 1933 O yes
Mimitsu-bashi Nov. 1929 Sept. 1934 O yes
- April 1932
Arakawa Feb. 1928-Jan. 1929 May 1929 X no No description in
drawings
Joganji Aqueduct May-July 1931 Aug. 1932 O yes
Juso April-Nov. 1929 Jan. 1932 O yes
41 D (Totomi) Dec. 1927-Jan. 1928 March 1929 X no
42 B (Shinoogi) Aug. 1927 Dec. 1929 O yes
108 A Sept. 1927-March 1928 X no
(Nishikatagawa) 1928

HE) HiifillaE X 1172 (Table 4), Z L2 e & L T 1926 Ok
1E 15) fRICBEHE, EMRERICET A MH0e, #hE
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Table 6 Design Schedule of Three Bridges (Owari-Ohashi, Ise-Ohashi and Kisogawa

Bridge)

Name of Bridge Owari-Ohashi

Ise-Ohashi Kisogawa

Budge Design Nov. 3-Dec 2, 1929

Preliminary Design | Feb. 3-15, 1930

Feb. 12-17, 1930 May 19-29, 1933

Detail Design May 2-June 3, 1930

(Superstructure)

June 19-July 5, 1930 | June 3-Aug. 20,

1933
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Zh B3pty, TR DOWUINERLG- 2 72 & 1) < {1
FOMF 02K D] L) Z iz (ZoBEDM
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