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• 6.4. Fabrication Tolerances
• 6.4.1. For members that have both ends finished (see Section 6.2.2)

for contact bearing, the variation in the overall length shall be equal to
or less than 1/32 in. [1 mm]. For other members that frame to other
structural steel elements, the variation in the detailed length shall be as
follows:

• (a) For members that are equal to or less than 30 ft [9 000 mm] in
length, the variation shall be equal to or less than 1/16 in. [2 mm].

• (b) For members that are greater than 30 ft [9 000 mm] in length, the
variation shall be equal to or less than 1/8 in. [3 mm].

• 6.4.2. For straight structural members other than compression
members, whether of a single standard structural shape or built-up, the
variation in straightness shall be equal to or less than that specified for
wide-flange shapes in ASTM A6/A6M, except when a smaller
variation in straightness is specified in the contract documents.



• For straight compression members, whether of a standard structural
shape or built-up, the variation in straightness shall be equal to or less
than 1/1000 of the axial length between points that are to be laterally
supported.

• For curved structural members, the variation from the theoretical
curvature shall be equal to or less than the variation in sweep that is
specified for an equivalent straight member of the same straight length
in ASTM A6/A6M.

• 6.4.3. For beams that are detailed without specified camber, the
member shall be fabricated so that, after erection, any incidental
camber due to rolling or shop fabrication is upward. For trusses that
are detailed without specified camber, the components shall be
fabricated so that, after erection, any incidental camber in the truss
due to rolling or shop fabrication is upward.

• 6.4.4. For beams that are specified in the contract documents with
camber, beams received by the fabricator with 75% of the specified
camber shall require no further cambering. Otherwise, the variation in
camber shall be as follows:



• (a) For beams that are equal to or less than 50 ft [15 000 mm] in
length, the variation shall be equal to or less than minus zero / plus 1/2
in. [13 mm].

• (b) For beams that are greater than 50 ft [15 000 mm] in length, the
variation shall be equal to or less than minus zero / plus 1/2 in. plus
1/8 in. for each 10 ft or fraction thereof [13 mm plus 3 mm for each 3
000 mm or fraction thereof] in excess of 50 ft [15 000 mm] in length.

• 6.4.5. For fabricated trusses that are specified in the contract
documents with camber, the variation in camber at each specified
camber point shall be equal to or less than plus or minus 1/800 of the
distance to that point from the nearest point of support. For the
purpose of inspection, camber shall be measured in the fabricator’s
shop in the unstressed condition. For fabricated trusses that are
specified in the contract documents without indication of camber, the
foregoing requirements shall be applied at each panel point of the
truss with a zero camber ordinate.



• 6.4.6. When permissible variations in the depths of beams and girders
result in abrupt changes in depth at splices, such deviations shall be
accounted for as follows:

• (a) For splices with bolted joints, the variations in depth shall be taken
up with filler plates; and,

• (b) For splices with welded joints, the weld profile shall be adjusted to
conform to the variations in depth, the required cross-section of weld
shall be provided and the slope of the weld surface shall meet the
requirements in AWS D1.









































• 7.13. Erection Tolerances
• Erection tolerances shall be defined relative to member working

points and working lines, which shall be defined as follows:
• (a) For members other than horizontal members, the member work

point shall be the actual center of the member at each end of the
shipping piece.

• (b) For horizontal members, the working point shall be the actual
centerline of the top flange or top surface at each end.

• (c) The member working line shall be the straight line that connects
the member working points. The substitution of other working points
is permitted for ease of reference, provided they are based upon the
above definitions.

• The tolerances on structural steel erection shall be in accordance with
the requirements in Sections 7.13.1 through 7.13.3.









• 7.13.1. The tolerances on position and alignment of member working
points and working lines shall be as described in Sections 7.13.1.1
through 7.13.1.3.

• 7.13.1.1. For an individual column shipping piece, the angular
variation of the working line from a plumb line shall be equal to or
less than 1/500 of the distance between working points, subject to the
following additional limitations:

• (a) For an individual column shipping piece that is adjacent to an
elevator shaft, the displacement of member working points shall be
equal to or less than 1 in. [25 mm] from the established column line in
the first 20 stories. Above this level, an increase in the displacement of
1/32 in. [1 mm] is permitted for each additional story up to a
maximum displacement of 2 in. [50 mm] from the established column
line.



• (b) For an exterior individual column shipping piece, the displacement
of member working points from the established column line in the
first 20 stories shall be equal to or less than 1 in. [25 mm] toward and
2 in. [50 mm] away from the building line. Above this level, an
increase in the displacement of 1/16 in. [2 mm] is permitted for each
additional story up to a maximum displacement of 2 in. [50 mm]
toward and 3 in. [75 mm] away from the building line.

• (c) For an exterior individual column shipping piece, the member
working points at any splice level for multi-tier buildings and at the
tops of columns for single-tier buildings shall fall within a horizontal
envelope, parallel to the building line, that is equal to or less than 1
1/2 in. [38 mm] wide for buildings up to 300 ft [90 000 mm] in length.
An increase in the width of this horizontal envelope of 1/2 in. [13
mm] is permitted for each additional 100 ft [30 000 m] in length up to
a maximum width of 3 in. [75 mm].









• (d) For an exterior column shipping piece, the displacement of
member working points from the established column line, parallel to
the building line, shall be equal to or less than 2 in. [50 mm] in the
first 20 stories. Above this level, an increase in the displacement of
1/16 in. [2 mm] is permitted for each additional story up to a
maximum displacement of 3 in. [75 mm] parallel to the building line.

• 7.13.1.2. For members other than column shipping pieces, the
following limitations shall apply:

• (a) For a member that consists of an individual, straight shipping piece
without field splices, other than a cantilevered member, the variation
in alignment shall be acceptable if it is caused solely by variations in
column alignment and/or primary supporting member alignment that
are within the permissible variations for the fabrication and erection of
such members.

• (b) For a member that consists of an individual, straight shipping
piece that connects to a column, the variation in the distance from the
member working point to the upper finished splice line of the column
shall be equal to or less than plus 3/16 in. [5 mm] and minus 5/16 in.
[8 mm].



• (c) For a member that consists of an individual shipping piece that
does not connect to a column, the variation in elevation shall be
acceptable if it is caused solely by the variations in the elevations of
the supporting members within the permissible variations for the
fabrication and erection of those members.

• (d) For a member that consists of an individual, straight shipping
piece and that is a segment of a field assembled unit containing field
splices between points of support, the plumbness, elevation and
alignment shall be acceptable if the angular variation, vertically and
horizontally, of the working line from a straight line between points of
support is equal to or less than 1/500 of the distance between working
points.

• (e) For a cantilevered member that consists of an individual, straight
shipping piece, the plumbness, elevation and alignment shall be
acceptable if the angular variation of the working line from a straight
line that is extended in the plan direction from the working point at its
supported end is equal to or less than 1/500 of the distance from the
working point at the free end.





• (f) For a member of irregular shape, the plumbness, elevation and
alignment shall be acceptable if the fabricated member is within its
tolerances and the members that support it are within the tolerances
specified in this Code.

• (g) For a member that is fully assembled in the field in an unstressed
condition, the same tolerances shall apply as if fully assembled in the
shop.

• (h) For a member that is field-assembled, element-by-element in
place, temporary support shall be used or an alternative erection plan
shall be submitted to the owner’s designated representatives for design
and construction. The tolerance in Section 7.13.1.2(d) shall be met in
the supported condition with working points taken at the point(s) of
temporary support.



• 7.13.1.3. For members that are identified as adjustable items by the owner’s
designated representative for design in the contract documents, the fabricator
shall provide adjustable connections for these members to the supporting
structural steel frame. Otherwise, the fabricator is permitted to provide non-
adjustable connections. When adjustable items are specified, the owner's
designated representative for design shall indicate the total adjustability that
is required for the proper alignment of these supports for other trades. The
variation in the position and alignment of adjustable items shall be as
follows:

• (a) The variation in the vertical distance from the upper finished splice line
of the nearest column to the support location specified in the structural
design drawings shall be equal to or less than plus or minus a in. [10 mm].

• (b) The variation in the horizontal distance from the established finish
line at the particular floor shall be equal to or less than plus or minus a
in. [10 mm].

• (c) The variation in vertical and horizontal alignment at the abutting
ends of adjustable items shall be equal to or less than plus or minus x
in. [5 mm].
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