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Application of “Jointed Element Structure Steel Shapes”
Having Excellent Fatigue Characteristics
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Fig. 1 Outline of construction JES method
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Synopsis:

Methods for building roads, rivers, footways and so
forth, which cross under railways and roads, are required
to minimize construction influence stretching to the sur-
faces of the railways and roads and complete the construc-
tion in a short term. “HEP (High-speed Element Pull) &
JES (Jointed Element Structure) method” was used practi-
cally in the joint development of East Japan Railway Co.
and Tekken Co. In the process for the practical application,
Kawasaki Steel produced practically hot rolling steel shape
which guaranteed fatigue proof stress for repeated load of
the train. The steel shape is called “JES steel shape” which
is the primary member of this method devised by the joint
development of J-Tec Co. Underpass construction which
adopts the JES steel shape is introduced on a large scale in
the East Japan Railway Co. service area with eight con-
struction works finished, and have been applied to tunnels
of box-structure and circular tunnels, and so forth.
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Photo 1 Element
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Fig. 3 Stress in joint (FEM analysis)
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Fig. 4 Mill layout on producing JES shapes
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Lack of bending tip of sub-hook

Target of JES shapes

Expansion on bottom of sub-hook—

Fig. 5 Bad shape by excessive friction on bending hook
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Table 1 Property of lubrication oil (210 1b loading test)

Name of lubrication oil Temperature (°C) Coefficient of friction Remark
Dry 5630 713 0.760 0.81 Temperature increase due to friction
Mineral oil: K 4730 537 0.620 0.78
Mineral oil: R 4700 560 0.6000 0.84
Mineral oil: E 482[1 648 0.230 0.79 Broad distribution of coefficient of friction
Mineral oil: S 4381 486 0.1500 0.21 Narrow distribution of coefficient of friction

Note: Temperature and coefficient of friction are measured at 210 Ib loading
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Table 2 Technology of smoothing joint surface on manufacturing process

Factory Manufacturing process

Technology of smoothing joint surface

Billet mill

Rolling continuous casting bloom into beam blank

Removing surface defect of beam blank

Forming sub-hook on breakdown rolling

Minimizing roughness of roll surface, coefficient of fric-
tion between roll and material by synthetic oil including
composition against high pressure

Wide flange beam mill

Forming sub-hook on middle roughing rolling

Forming sub-hook by bending on finishing rolling

Minimizing coefficient of friction between roll and mate-
rial by synthetic oil including composition against high
pressure

>

Inner bottom surface of sub-hook

Fig. 7 Inner bottom surface of sub-hook on JES shapes
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Fig. 10 Form of specimen of tensile test on JES joint
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Fig. 12 Result of tensile test on JES joint (Filled gout)

Table 3 Results of JES joint tensile tests

No. Material Grout Maximum load Pattern of destruction
Inclusive/None | Tensile strength (N/mm?) | Real load (kN) | Load per 1 m length (MN)

1 None . 478.3 6.83 Rupture of main hook
2 480.1 6.86 Rupture of main hook
3 487 319.0 4.56 Rupture out of hook
4 SMA00A-M 323.0 4.61 Rupture out of hook
5 Filled 43.7 364.1 5.20 Rupture out of hook
6 45.8 491.9 7.03 Rupture out of hook
7 188 309.4 4.42 Rupture out of hook
8 ’ 290.5 4.15 Rupture out of hook

Note: load per 1 m length = measured load X 1 000 mm/70 mm
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