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Prediction of Ultimate Strength Determined by Brittle Fracture Initiating from
Weld Defects - Quality Control Criterion of the Connections
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This paper concerns the applicability of the Weibull stress approach for
prediction of brittle fracture initiated at the root of welds. Beam-to-diaphragm joint models, which
were designed to represent a connection of beam-to-column joint with through diaphragms, were
tested under cyclic loads. The load was applied to the end of the cantilever by a hydraulic ram
cyclically. Specimens had those discontinuities at the roots of welds to the diaphragm. Through
cracks were installed on both sides of weld terminations. The prediction of brittle fracture with a
variety of defect sizes by using the FE analysis was conducted. The applicability of the Weibull
stress approach, comparing it with the applicability of the TSM approach, in predicting brittle
fracture from such defects was verified. Furthermore, the effect that the shape of weld access hole
gives to ultimate strength of specimens was examined, because the brittle fracture occurred from the

toes of weld access hole of some specimens.
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Specimen |Mpax (KNM) | Opax Mnax/ Mo n+ dan (mM) d (mm)
(102 rad.)
DTC-8W 305.2 9.22 1.67 49.0 8.0 7.5
DTC-12W |291.4 10.1 1.60 46.8 12.0 9.4
R35r10CF0|250.8 6.33 1.42 11.8 0 3.9
R35r10CF6|265.9 7.32 1.49 30.4 0 5.0
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Specimen Test Weibull approach TSM approach
Mhax OW,cr Mpre Moo Mpre app-]c Mpre Myaxd Mpre
(kNm) (N/mm) (kNm) (N/mm) (kNm)
DTC-8W 305.2 1366 319.3 0.96 710.3 286.6 1.06
DTC-12W 291.4 307.2 1.00 712.2 284.7 1.01
R35r10CFO 250.8 1346 192.6 1.58 256.1 180.0 1.23
R35r10CF6 265.9 - - - - -
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