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he authors present a good discussion on the subject about

how the angle of loading affects weld strength. However,
there are two comments at the end of the article regarding
the fusion area between the fillet weld and base metal that
concern me.

The first statement is “Current design procedures limit
the use of equations to predict fillet weld strength for any
fillet weld orientation by requiring that the strength of the
base metal at the fusion face also be checked.” To the best of
my knowledge, this check has never been a requirement in
the AISC Specification. 1 believe this misconception started
in the 1978 edition of the Specification, as published in the
eighth edition of the steel manual. Table 1.5.3 stated “the
allowable shear stress on the effective area of a fillet weld
is 0.30 times the nominal tensile strength of weld metal, ex-
cept shear stress on base metal shall not exceed 0.40 times
the yield stress of base metal.” Many people misinterpreted
this mention of base metal to be a requirement that the shear
stress along the leg of the weld be checked using the strength
of the base metal. However, the base metal check was in-
tended to be a reinforcement of the requirement of Section
1.5.1.2 to limit the shear stress in the connected parts, not
the weld.

In the 1989 edition of the AISC ASD Specification, as
published in the ninth edition of the steel manual, the word-
ing to check base metal stress was not included in Table J2.5.
Also, Figure C-J2.1 and the corresponding discussion pro-
vided a clear explanation to show where weld and base metal
checks are to be performed. The weld check is at the throat
of the weld.

I am concerned that the 2005 edition of the AISC Speci-
fication, as published in the thirteenth edition of the steel
manual, may have re-introduced the confusion. Section J2.4
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states “the strength of welds shall be the lower value of the
base material and the weld metal strength.” (I believe it
would have been more accurate to say “the strength of con-
nections” instead of “the strength of welds.”) Fortunately,
Figure C-J2.10 is provided, which also shows the appropri-
ate locations for stress to be checked within the connection.

The second statement in the article is “Many test speci-
mens exhibited a fracture surface that followed the fusion
area between the fillet weld and the base metal.” It has al-
ways been my understanding that unless the weld electrode
is more than two strength categories greater than the match-
ing one for the base metal, the welded joint will fail in the
weld material. The heat-affected zone between the weld and
base metal, due to mixing of the molten material during
the welding process, attains superior strength properties to
those of the base metal. Consequently, the shear stress along
the weld metal-to-base metal interface need not be checked.
Also, Table 5.2 in the referenced article by Deng, Grondin
and Driver provides the fracture angle determined by other
researchers. This shows that the weld failure occurs in the
weld and not along the fusion area between the fillet weld
leg and base metal.

Although the authors do reach a conclusion that it is not
necessary to check the base metal strength on the fusion
area, the discussion of the fusion area between the weld
and base metal as a possible failure plane is contrary to
my understanding of how welds perform. To think that a
weld could fail on a fracture plane other than the theoretical
throat does not have an impact on my confidence level in
traditional weld design the way that the thought the failure
plane could be along the leg of the weld does.

ENGINEERING JOURNAL / FIRST QUARTER / 2011 / 65



66 / ENGINEERING JOURNAL / FIRST QUARTER / 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /Frutiger-Bold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF0053007500700070006f0072007400730020006c0061007900650072007300200061006e00640020007400720061006e00630070006100720065006e00630079>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


