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In this video, three different bolt sizes are used for a thick plate connected to the top of a
column, HEA240 steel class S235 to show how the bolt size affects the failure mode of a T-
Stub.

a) Determine the effective length for circular and non-circular patterns for the first row of
the bolts on the top.

For three bolt diameter, M20, M12 and M8 with the class of 8.8, determine:

b) Each failure mode resistance.
c) Prying force, if applicable, for each mode.
d) Dominant failure mode and possible failure pattern schematically.

All dimensions in the figure are in mm.
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Table 6.4: Effective lengths for an unstiffened column flange

(Bolt-row considered Bolt-row considered as
Bolt-row {Jindividually part of a group of bolt-rows
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H A24- a) Welded end-plate narrower than column flange.
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Table 6.2: Design Resistance Frgq of a T-stub flange
Prying forces may develop, ie. L, <L, No prying forces
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Mode 1: Complete yielding of the flange ™ Plsc,2, RJ - [-52kdm
Mode 2: Bolt failure with yielding of the flange
Mode 3: Bolt failure
L, is -the bolt elongation length, taken equal to the grip length (total thickness of material and
washers). plus half the sum of the height of the bolt head and the height of the nut or
- the anchor bolt elongation length, taken equal to the sum of § times the nominal bolt diameter,
the grout layer, the plate thickness, the washer and half the height of the nut _
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Frgais the design tension resistance of a T-stub flange o~
Q is the prying force
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A,=245 mm® fy=235 MPa fup:=800 MPa m:=49.45 mm n:=50 mm
Legy:=180 mm Ymzi=1.25 Yao:=1 t:=12 mm
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Proof Load
Proof load s defined as the maximum tensile force that can be applied fo a bolt that will not result in plastic deformation. A material must remain in its
elastic region when loaded up to its proof load typically between 85-95% of the yield strength. Acceptable p load is typlcally & of proof load
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