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Structural Welding Code

Seismic Supplement




3, Terms and Definitions

» 3.1 Seismic Force Resisting System (SFRS)

The assembly of structural elements in the building that resists
seismic loads, as indicated by the Engineer in the Contract
Documents. Included in the SFRS are the columns, beams, girders
and braces, and the connections between these elements, specifically
designed to resist seismic loads, either alone or in combination with
other loads. The SFRS does not include other structural members not
designed to resist seismic loads.

> 3.2 Demand Critical Welds

Welds designated by the Engineer in the Contract Documents, and
required to meet specific requirements of this code.
Demand Critical welds are designed based on expected yield level or higher

stress demand, or are those joints the failure of which would result in
significant degradation in the strength and stifiness of the SFRS.
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» 3.3 Protected Zone

» That portion of a member of the SFRS, designated by the Engineer in
Contract Documents 1n which inelastic straining is anticipated to
occur and to which special limitations in these provisions apply with
regard to attachments and fabrication.

» 3.4 Quality Assurance Plan (QAP)

« The written description of qualifications, procedures, quality
mspections, resources, and records to be used to provide assurance
that the structure complies with the Engineer’s quality requirements,
specifications, jurisdictional requirements, and Contract Documents.

» 3.5 Lowest Anticipated Service Temperature
(LAST)

o The lowest one (1) hour average temperature with a 100-year mean
recurrence Interval.



> 3.6 k-Area

The region of the web that extends from the tangent point of the web
and the flange-web fillet (AISC k dimension) a distance 1-1/2 in [40
mmy] into the web beyond the k detail dimension.

In rotary straightened sections, a localized region known as the k-area
may exhibit significantly altered mechanical properties due to cold
working during mill processing . Property changes are known to
include an increase in hardness, yield strength, ultimate tensile
strength, yield tensile ratio, and a decrease in notch toughness
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Web doubler plate(s)
if required per Section
E3.6e(1)

% ‘:" \ Plug welds per Section

E3.6e(2)

Welding as required in
Section E3.6e(3). (See
also figure C-E3-3)
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(al Groove-welded (b) Fillet-welded (c) Pair of equal-thickness
[see k-area discussion, (fllet weld size may be web doubler plates,
Commentary Sections controlled by geometry, groove-welded to column

A3l and D24 due to back-side bevel
on web doubler plate)
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1. Steel Backing at Continuity Plates

Steel backing used at continuity plate-to-column welds
need not be removed.

At column flanges, steel backing left in place shall be
attached to the column flange using a continuous 5/16-in.
(8-mm) fillet weld on the edge below the CJP groove weld.

When backing Is removed, the root pass shall be
backgouged to sound weld metal and backwelded with a

reinforcing fillet. The reinforcing fillet shall be continuous
with a minimum size of 5/16 in. (8 mm).



2. Steel Backing at Beam Bottom Flange

Where steel backing Is used with CJP groove welds
between the bottom beam flange and the column, the
backing shall be removed.

Following the removal of steel backing, the root pass shall
be backgouged to sound weld metal and backwelded with
a reinforcing fillet. The size of the reinforcing fillet leg
adjacent to the column flange shall be a minimum of 5/16
n. (8 mm), and the reinforcing fillet leg adjacent to the
beam flange shall be such that the fillet toe Is located on
the beam flange base metal.

Exception. /f the base metal and weld root are ground smooth

after removal of the backing, the reinforcing fillet adjacent to the
beam flange need not extend to base metal.



EQUAL LEG FILLET
COVERS GOUGED AREA
AT ROOT COMPLETELY

5/16 in [8 mm] MIN. FILLET SIZE

(A) ACCEPTABLE



?

FILLET WELD DOES NOT COVER
THE BACKGOUGED AREA, BUT
BACKGOUGED AREA AND WELD
ROOT GROUND SMOOTH

—5/16 in [8 mm] MIN. FILLET SIZE

(B) ACCEPTABLE
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5!15 Iy # $

8 mm]

~ MIN. + UNEQUAL LEG FILLET

' COVERS GOUGED AREA
AT ROOT COMPLETELY

5/16 in [8 mm] MIN. FILLET SIZE

(C) ACCEPTABLE

Figure 6.1—Reinforcing Fillet
Requirements (see 6.8)
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Figure C-6.2—Beam Flange to Column—Fillet Welds at
Left-in-Place Steel Backing (see C-6.9.1, C-6.9.2, C-6.9.3)






o 3. Steel Backing at Beam Top Flange

 Where steel backing Is used with CJP groove welds
between the top beam flange and the column, and the stee/
backing is not removed, the steel backing shall be attached
to the column by a continuous 5/16-in. (8-mm) fillet weld on
the edge below the CJP groove weld.



4. Prohibited Welds at Steel Backing

Backing at beam flange-to-column flange joints shall not
be welded to the underside of the beam flange, nor shall
tack welds be permitted at this location. If fillet welds or
tack welds are placed between the backing and the beam
flange in error, they shall be repaired as follows:

(1) The weld shall be removed such that the fillet weld or
tack weld no longer attaches the backing to the beam
flange.

(2) The surface of the beam flange shall be ground flush
and shall be free of defects.

(3) Any gouges or notches shall be repaired. Repair
welding shall be done with E7018 SMAW electrodes or
other filler metals meeting the requirements of Section 3.1
for demand critical welds. A special welding procedure
specification (WPS) is required for this repair. Following
welding, the repair weld shall be ground smooth.



5. Nonfusible Backing at Beam Flange-to-Column
Joints

« Where nonfusible backing is used with CJP groove welds
between the beam flanges and the column, the backing
shall be removed and the root backgouged to sound weld
metal and backwelded with a reinforcing fillet. The size of
the reinforcing fillet leg adjacent to the column shall be a
minimum of 5/16 in. (8 mm) and the reinforcing fillet leg
adjacent to the beam flange shall be such that the fillet toe
/s located on the beam flange base metal.

o EXxception: /f the base metal and weld root are ground smooth
after removal of the backing, the reinforcing fillet adjacent to the
beam flange need not extend to base metal.



3.4. DETAILS AND TREATMENT OF WELD TABS

Where used, weld tabs shall be removed to within 1/8 in. (3
mm) of the base metal surface and the end of the weld
finished, except at continuity plates where removal (o
within 1/4 in. (6 mm) of the plate edge shall be permitted.

Removal shall be by air carbon arc cutting (CAC-A),
grinding, chipping or thermal cutting. The process shall be
controlled to minimize errant gouging. The edges where
weld tabs have been removed shall be finished to a surface
roughness of 500 u-in. (13 microns) or better. The contour
of the weld end shall provide a smooth transition to
adjacent surfaces, free of notches, gouges and sharp
corners.

Weld defects greater than 1/16 in. (1.5 mm) deep shall be
excavated and repaired by welding in accordance with an
applicable WPS. Other weld defects shall be removed by
grinding, faired to a slope not greater than 1.5.






Vl
RV 4
/ -
V & -
\ Weld tabs -
Runoul plafe ——

or backing
bar extension



3.5. TACK WELDS

In the protected zone, tack welds attaching backing and
weld tabs shall be placed where they will be incorporated
Into a final weld.

3.6. CONTINUITY PLATES

Along the web, the corner clip shall be detailed so that the
clip extends a distance of at least 3/2 in. (38 mm) beyond
the published k,,, dimension for the rolled shape. Along
the flange, the plate shall be clipped to avoid interference
with the fillet radius of the rolled shape and shall be
detailed so that the clip does not exceed a distance of 1/2
n. (12 mm) beyond the published k, dimension. The clip
shall be detailed to facilitate suitable weld terminations for
both the flange weld and the web weld. When a curved
corner clip is used, it shall have a minimum radius of 1/2 in.
(12 mm).



At the end of the weld adjacent to the column web/flange
Juncture, weld tabs for continuity plates shall not be used,
except when permitted by the engineer of record. Unless
specified to be removed by the engineer of record, weld
tabs shall not be removed when used in this location.

Where continuity plate welds are made without weld tabs
near the column fillet radius, weld layers shall be permitted
to be transitioned at an angle of 0° to 45° measured from
the vertical plane. The effective length of the weld shall be
defined as that portion of the weld having full size.
Nondestructive testing (NDT) shall not be required on the
tapered or transition portion of the weld not having full
size.



1-1/2 in [40 mm] MIN.

H—F—

]

-

—=— FILLET WELD HOLDBACK, TYPICAL

1/2 in [12 mm]
MAX.

!

:

|

CENTERLINE - —— - - — - —

121In —§—_

[12 mm] T

RADIUS
MIN.

\" k-AREAS

Figure C-4.1—Curved Corner Clip (see C-4.1)



1-1/2 in [40 mm] MIN.

o |

- k - —=— FILLET WELD HOLDBACK, TYPICAL

1/2 in [12 mm]
MAX,

)

k.

ENTEHLINE——L— - —_— = —] = = — yf__ —
- é %
.

.\— k-AREAS

Figure C-4.2—Straight Corner Clip (see C-4.1)
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¢ RBS

w = uniform beam gravity load

¢ BBS

J..lll..I-Jfl..l‘.#l:‘.l-l#llll#ll‘.llllkl#H
I

—

ErI '? I | 'F | =
N Sn | "= distance between centers of RBS cuts | Sh .
I
| = distance between column centerlines
(a) Beam with RBS cuts and uniform gravity load
& RBS w = uniform beam gravity load & RBS
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L' = distance between centers of RBS cuts
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