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Elastic Plastic Range
>l -

Range Elongation Until Failure
‘ Ultimate Tensile Strength

A
44— Yicld Point € Failure
(Fracture Point or Tensile Point)
Stress
(Tension/Load)

(75% of Proof Load)

Strain (Stretch & Elongation) =

Tensile Stress-Strain Diagram
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CSA Standard W178.2-2018 “Certification of Welding Inspector”
Overview of Changes in the 2018 Edition
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Non-destructive testing — Qualification
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Double Friction
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Many fractures were observed near 9> S pldo ol SO0y 50 b Suush )l 65l

the interface of the groove weld and Qi ousliie ygim d>g 9 Hluid

the face of the column.




Another type of fracture observed

after Northridge:

Fracture initiates near root of groove
weld, and propagates into the
column flange. The fracture ends

within the column flange.
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Another type of fracture observed

after Northridge:

Fracture initiates near root of groove
weld, and propagates into the
column flange. Fracture emerges
from column flange a short distance
above weld. A portion of the column
flange is pulled out. This type of
fracture was sometimes described a
as "divot" failure. (A "divot" of column

flange material is pulled out).
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Another type of fracture observed & 539 3 v suloudlivne Swsld 3l (5,50 g4

after Northridge: 5 o 5 )
3% 9 9gui o0 Hlel Ll gham Ay ) (K903 5O Cunsll

Fracture initiates near root of groove ; A A
g RIS S s Wil o S 55w U Job
weld, and propagates across the

Al o0
column flange.




Another type of fracture observed

after Northridge:

Fracture initiates near root of groove
weld, and propagates across the
column flange and continues into

web of column.

In a few instances, fractures

propagated across th

the column.
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Fracture of column flange, and O5Fw bl s g cygiaw U Cansl

portion of column web.




Photo of weld runoff region at outer
edge of beam flange groove weld.
This runoff region is where the
welder starts and terminates weld
passes, and normally contains

defects and discontinuities.
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PRE-NORTHRIDGE WELDED FLANGE
— BOLTED WEB MOMENT
CONNECTION

Weld Access Hole
u"?’ (S O é‘)}‘*’ 2

| Beam Flange
= Jb

Stiffener Backup Bar
0235 < IL Column Flange

g Jb




Weld tabs tacked in place. Weld tabs
extend groove geometry beyond the
flange edges. This permits weld
terminations (which normally contain
defects) to be made outside of the

beam flange.

Oy & 9 Jladt

Joxo 05,18 41,8 095 l> 40 ol 000 Jig> s Jxo
@9 s ad 5l 518 1) HLd awais o,Khe sl
S dils a5 udd o o)l pl LwdS oo g pwS
@ 50 (Wdwd (p&5 Gl)ld Jaono j9b 41 45) g

Wigh aislw pu5 @59




The first weld pass has been placed
inside of the groove (the "root" pass).
To make this pass, the welder must
interrupt the weld in the center
portion of the flange, i.e., in the

region of the weld access hole.
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Bottom groove continues to be filled
with weld metal. Note that each weld
pass 1is interrupted in the center
portion of the flange, where the
welder must weld from alternate
sides of the beam web. The
interruption of the weld passes in the
middle portion of the flange (i.e the
portion in the vicinity of the weld
access hole) can lead to weld defects

in this region.
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Completed bottom flange groove 38 o 03 50 ol ool plxil ol i JLl g9

weld. In pre-Northridge practice, the 38 Yaoro o,ig> ol dils) g wiy ek ) 829 Ty 99
back-up bar and weld tabs were = =
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normally left in-place.




Beam top flange, prior to welding.

Back-up bar and weld tabs have
been tacked into place. Note that the
backup bar is continuous, and passes

through the weld access hole.
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Completed top flange grooved weld.
For any given weld pass, the welder
starts outside of the beam flange (in
the region of the weld tab), welds
continuously across the groove, and
terminates the weld pass outside of
the beam flange, at the opposite weld
tab. Unlike the bottom flange weld,
the top flange groove weld is not
interrupted in the middle part of the
flange (i.e, the beam web is not an

obstruction at the top flange weld).
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Beam flange groove welds are
normally examined after completion
in the field by ultrasonic testing (UT).
(This photo shows a moment

connection with a cover plate).

With UT, a transducer sends a sound
wave into the weld joint. If the wave
encounters a defect, a portion of the
wave 1is reflected back to the
transducer. An experienced UT
technician can interpret these signals

to detect defects.
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