Accepted Manuscnpt ﬁ thEoretical and upplielzmm

EEEEE fracture mechanics

mechanics and physics of fracture

Ultra-low Cycle Fatigue Fracture of Tensile Weld Detail of Typical Steel Beam-
to-column Connections d
AN

Yue Yin, Lei Peng, Yuhang Wu, Qinghua Han, Lu Liu

PII: S0167-8442(16)30051-9

DOI: http://dx.doi.org/10.1016/j.tafmec.2016.07.003
Reference: TAFMEC 1723

To appear in: Theoretical and Applied Fracture Mechanics
Received Date: 4 March 2016

Revised Date: 11 June 2016

Accepted Date: 11 July 2016

Please cite this article as: Y. Yin, L. Peng, Y. Wu, Q. Han, L. Liu, Ultra-low Cycle Fatigue Fracture of Tensile Weld
Detail of Typical Steel Beam-to-column Connections, Theoretical and Applied Fracture Mechanics (2016), doi:
http://dx.doi.org/10.1016/j.tafmec.2016.07.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.tafmec.2016.07.003
http://dx.doi.org/10.1016/j.tafmec.2016.07.003

Ultra-low Cycle Fatigue Fracture of Tensile Weld Detail of Typical Steel
Beam-to-column Connections
Yue Yin*?, Lei Peng', Yuhang Wu®, Qinghua Han?", Lu Liu*
(1. Department of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Coast Civil Structure Safety (Tianjin University), Ministry of Education, Tianjin 300072, China

3. China Southwest Architectural Design and Research Institute Corp., Ltd, Chengdu 610041, China)

Abstract: Two micromechanical approaches, cyclic void growth model (CVGM) and improved cyclic void
growth model (ICVGM), were employed for the prediction-of ultra-low cycle fatigue (ULCF) fracture of the
tensile weld detail of typical steel beam-to-column connections. Both symmetric and asymmetric fatigue loads
were considered. The predicted fracture location and ULCF lifetime were compared with corresponding test
results to verify the applicability of these two micromechanical criteria for ULCF analysis of steel connections.
ULCEF fracture under symmetric load predicted by both CVGM and ICVGM agreed very well with test results.
For asymmetric load, ICVGM gave more accurate ULCF fracture prediction than CVGM. ULCF fracture caused
by the artificial crack at the interface between the backing bar and the column flange was also studied with
ICVGM. It was illustrated that the tip of the artificial crack is also a potential source of ULCF fracture and the

ULCF fracture can be prevented by closing the artificial crack with a continuous fillet welds.
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