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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 1t [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 stanaard 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
INnASTM 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 aue to rolling or shop fabrication Is upward. For trusses that
are detarled without specified camber, the components shall be
fabricated so that, after erection, any Incidental camber in the truss
aue to rolling or shop fabrication Is upward.

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



o (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
n. [13 mmj.

o (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.

o 6.4.5. For fabricated trusses that are specified In the contract
adocuments 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
aistance 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.



o 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:

o (a) For splices with bolted joints, the variations in depth shall be taken
up with filler plates, anad,

o (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.



~— Point at which truss camber
ordinate is specified

Point of support L’Lﬁ“&?ﬁﬁa{rﬁgﬂ ture of

l

Specified truss camber ordinate

K— Straight line between points of support —l
span

Taking L as the distance from the point at which truss camber

is specified to the closer point of sup?urt. in. [mm], the tolerance
on truss camber at that point is calculated as L/800, L must be
equal to or less than one-half the span.

Figure C-6.1. lllustration of the tolerance on camber
for fabricated trusses with specified camber.
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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.
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When plumbing columns, app[ly]r a temperature adjustment at a rate
uf 1/8 in. per 100 ft. fnraamn ange of 15°F [2 mm per 10 000 mm

for each chanﬁa of 15°C] betwaan the temperature at the time of
erection and the working tamperama

— Length =t=—ro | angth —=
—~—— Center to center adja:antﬁ —— Center of rigidity
columns sub]lact to mill and
fabrication tolerances .
Tt T T T Ty, T4
777 o 7 ‘ T 707
% % 1 = = 7
77, \ 777 a1 /é
G, Irf S/ 7% a—“? %
T
—=—— Established Column Lines —= -
L A
Building Line

Figure C-7.2. Tolerances in plan location of column.
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Clearance line to y

 accomodate column.

7 - See Figure C-7.4. y

2 PR W NN NN

V vy

Column dimension
plus tolerances

If facia joints are set from nearest column

finish line, allow *5/8 in. [16mm
gd ustment. The entity responsi

for vertical
e for the facia

ils must allow for progressive shortening

of steel columns.

D= Tolerances required by manufacturer
of wall units plus survey tolerances.

—
&

O,

rances.

Figure C-7.3.Clearance required to accommodate fascia.



o /.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.

o /131.1. 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:

o (a) For an Individual column shipping pilece 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 aisplacement of 2 in. [50 mm] from the established column
line.



o (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.

o (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
mmy] Is permitted for each additional 100 ft [30 000 m] in length up to
a maximum wiadth of 3 in. [75 mm)].



Minimum clearance
envelope

L

For enclosures or attachments that
may follow column alignment.

Pfmax, h .7 Sfmax, h T
2 ‘7000 "j [ 2 *1000* P
Min m clearance
env oupe ; eofaclual location
points to Established
\ = Column e See Fig. C-7.5
dmax , h
e+ Ty —
2 "1000" 'P Established Column Line
=
o -
dmax+ h 1, — -
2 1000 '@

Established Column Line

For enclosures or attachments that
must be held to precise plan location.

L = Actual center to center of columns = ? an dimensions * column
cross section tolerance of columns + length tolerance.
Ta = Plumbness tolerance away from building line (varies, see Fig. C-7.5)

Tt = Plumbness tolerance toward building line (varies, see Fig. C-7.5)
Tp = Plumbness tolerance parallel to building line (=Ta)

Figure C-7.4. Clearance required to accommodate accumulated column rolerance.



—=— Established
Column Line
[75mm]3" 2" [S0Omm]
Vg |
m
/ Z
wnee
Z
I
Slope 1/16" | Individual pieces within envelope defined at left
per story
; \
20th FL. 1] | Braced Point
f : /
vy
Plumb s - | L \7 L1000
" n /
[50 mm ] 2 g 1 [2|5mrn] \ Braced Point
1
Elev. Varies [/ ! b
R YEED \
%z | e L — /1000
// [ \
i 2 v Braced Point
1 =
SioPe 555 2 ’

Between brace points (usually stories)
Elev. Varies

RN
LENNNN
L

Established Column Line

1
Slope 500

1
|
¢ \ N
Slope - ~ '
500 % I \
:
I

—-I—j—-— 1/4"

Envelope within which all

working points must fall. 1/4"
[6 mm ] [6 mm]
'g?larance on location
W.P. at base.

Note: The plumb line through the base working point for an individual column

is not necessarily the precise plan location because Sect. 7.13.1.1 deals onl

with plumbness tolerances and does not include inaccuracies in location of t
Established Column Line, foundations and anchor rods beyond the Erector's control

Figure C-7.5. Exterior column plumbness rolerances novmal to building line.




— Building Line

|

1

Established—= - - —
Column Lines

- — Established Column Line

-
Y
- 1 - -
| oo
T o B o o a0 i [ B o a8 o o g T T A L A ”
|_tu waf//f////ff/f//// e R o A

— Maximum envelope for wurkln% gglnts of all columns at any given elevation
E=11/2in. [ 38 mm ] for up to ft. [ 90 000 mm ] of length; add 1/2 in.
[ 13 mm ] for each 100 ft. [ 30 000 mm ] of length with 3 in. [ 75 mm ] max. total.

Column plumbness tolerance - See Figures C-7.4 and C-7.5

-4~ Indicates column working points

At any splice elevation, envelope "E" is located within the limits Ta and Tt
At any splice elevation, envelope "E™ may be located offset from the
corresponding envelope at the adjacent splice elevations, above and

below, by an amount not greater than 1@ of the column length.

Figure C-7.6. Tolerances in plan at any splice elevation of exterior columns.



(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] I1s 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 ana/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 Inadividual, stralght 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 mmy].



o (c) For a member that consists of an individual shipping piece that
aoes 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.

o (d) For a member that consists of an individual, straight shipping
pilece and that 1s 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.

o (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 extenaed 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.



500

500 500
I o K
500

<4 Support Points
@ Field Splices

Figure C-7.7. Alignment tolerances for members with field splices.



o (1) For a member of irreqular 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.

* (q9) 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.

o (h) For a member that iIs 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 adesign
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.



/.13.1.3. For members that are identified as adjustable items by the owner’s
aesignated representative for aesign 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-
aajustable connections. When adjustable items are specified, the owner's
aesignated representative for design shall indicate the total aajustability 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
aesign 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
n. [10 mmj.

(c) The variation in vertical and horizontal alignment at the abutting

ends of aajustable items shall be equal to or less than plus or minus x
n. [5mmj.
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