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Foreword

This standard is the Japan Welding Engineering Society Standard (hereinafter called “WES”), the proposal of
which was made according to the articles and rules of WES, deliberated by Standard Committee through the
acceptance of public comment and approved by Board of Directors. With this, WES 2808:2003 is revised and
replaced by this standard.

This revision aims to expand the applied range of strength class of steel and structural part in order to improve the
accuracy of assessment based on the development of fracture mechanics and also to be applied as the assessment
procedure of the component including weld.

The Japan Welding Engineering Society (hereinafter called “JWES”) is accountable to this standard. However, it
is not responsible for any economic loss or damage including indirect, incidental or consequent one caused by the
usage or the possession of all or a part of a welded structure or equipment on the usage of this standard. JWES is not
responsible for the effectiveness of the intellectual properties such as patents and copyrights which are asserted on
the basis of standard and is not responsible either for the claim of damages relating to the infringement of intellectual
properties caused by its usage. All the responsibilities shall rest with the user of this standard.

In the case that the reprinting of all or a part of the content of this standard is made in other documents, it shall be
approved by JWES beforehand and also quoted with attribution. Otherwise, it could infringe the copyright and
publishing right of this standard.
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WES 280802017
Japan Welding Engineering Society Standard

Method of assessing brittle fracture in steel
weldments subjected to large cyclic and dynamic
strain

Preface

This standard specifies the method for assessing brittle fracture in steel weldments subjected to large cyclic and
dynamic strain caused by earthquake using CTOD as a fracture mechanics parameter. The first edition published in
2003 covered 400 to 590 N/mm? class steel weldments. This revision expanded the application range up to 780
N/mm? class steel weldments and improved the accuracy of assessment based on the recent development of fracture

mechanics.

1  Scope

This standard covers brittle fracture which is caused by large cyclic and dynamic strain at the stress and strain
concentration of steel weldments such as buildings and bridges made of 400 to 780 N/mm? class steel plates and
H-shapes.

The cracks in a structural component covered by this standard are surface crack on the side (edge) of component,
through thickness crack and surface crack existing in the central part of component. The welded joint covered has the
strength ratio of weld metal to base metal ranging approximately from 0.9 and 1.5. The ranges of strain, strain rate,

crack length and thickness of member at the beam end assessed by this standard are listed in Table 1.

Table 1 Ranges of strain, strain rate, crack length and thickness of member

Range
Strain (Local strain etocal) " <about 10 %
Strain rate é1ocat @ < about 100 %
Pre-strain epreocal ® < Uniform elongation of steel
Edge surface crack > 12 mm
Crack length ¢ Center surface crack > 8 mm (Half length)
Edge through-thickness crack >2.5mm and < 15 mm
Ratio of surface crack depth to thickness of member
0.04<a/t<0.24
alt
Thickness of member #4 12.5mm <¢ <50 mm
Note () Local strain generated in the loading cycle at the onset of fracture
@) Local strain rate in the loading cycle at the onset of fracture
@) Local pre-strain generated during loading cycles prior to fracture
*) Thickness of member in which a surface crack exists






