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is expected to accommodate a significant amount of the weld shrinkage strains at the

web-to-flange intersection. 

The height of the weld access hole must provide sufficient clearance for ease of

welding and inspection and must be large enough to allow the welder to deposit

sound weld metal through and beyond the web. A weld access hole height equal to

1.5 times the thickness of the material with the access hole but not less than 3/4 in.

(19 mm) has been judged to satisfy these welding and inspection requirements. The

height of the weld access hole need not exceed 2 in. (50 mm).

The geometry of the reentrant corner between the web and the flange determines the

level of stress concentration at that location. A 90° reentrant corner having a very

small radius produces a very high stress concentration that may lead to rupture of the

flange. Consequently, to minimize the stress concentration at this location, the edge

of the web is sloped or curved from the surface of the flange to the reentrant surface

of the weld access hole.

Stress concentrations along the perimeter of weld access holes also can affect the per-

formance of the joint. Consequently, weld access holes are required to be free of

stress raisers such as notches and gouges.

Stress concentrations at web-to-flange intersections of built-up shapes can be

decreased by terminating the weld away from the access hole. Thus, for built-up

shapes with fillet welds or partial-joint-penetration groove welds that join the web to

the flange, the weld access hole may terminate perpendicular to the flange, provided

that the weld is terminated a distance equal to or greater than one weld size away

from the access hole.

7. Placement of Welds and Bolts

Slight eccentricities between the gravity axis of single and double angle members

and the center of gravity of connecting bolts or rivets have long been ignored as 

having negligible effect on the static strength of such members. Tests have shown

Fig. C-J1.3. Balanced welds
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This month's Steel Quiz is all about angles. Look to the 2010 
AISC Specification and 14th Edition AISC Manual for guidance.steel quiz

TURN PAGE FOR ANSWERS

1	 True or False: The geometric axes of any shape define 
two orthogonal axes that correspond to the maximum 
and minimum moments of inertia for that section.

2	 Section E5(a) in the 2010 AISC Specification gives 
provisions for angles that are “…web members of 
planar trusses with adjacent web members attached to 
the same side of the gusset plate or chord…” Why is it 
important for adjacent web members to be attached to 
the same side?

3	 For an L6×4×3∕8 angle, where can one look up the elastic 
section modulus about the W-axis at point C on the 
cross section, SwC? (See idealized illustration in Figure 1.)

4	 Can the single-angle compression 
member shown in Figure 2 be designed 
while neglecting the eccentricity?

5	 Use the tables in Part 4 of the AISC Manual 
to calculate the axial compression strength 
of an A36 L8×4×7∕16 angle with an effective 
length of 10 ft. The long leg of the angle 
is the attached leg and it is connected to a 
5∕8-in. gusset plate.

6	 Figure 3 illustrates two types of welded 
angle connections. In the first connection, the welds 
are balanced about the neutral axis of the angle. In the 
second, the welds are balanced about the center line of 
the angle.

	     True or False: The 2010 AISC Specification does not 
permit the use of welds balanced about the center 
line of the angle unless provisions are made for the 
eccentricity.

Figure 2
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Fig. 3. Locations of points A, B and C for single angles. 

 
 
 
Directions for Reading Database Version 14.0H (Historic Dimensions and Section Properties 1873-
2005) 
Dimensions and properties for each shape are listed sequentially in a single row.  
 
 
Column A Edition – Source document from which the section properties have been 

compiled, corresponding to the following: 
13th - AISC Steel Construction Manual, 13th Edition, 2005 
LRFD3 - AISC Manual of Steel Construction, 3rd Edition, Load and Resistance  
    Factor Design, 2001 
LRFD2 - AISC Manual of Steel Construction, 2nd Edition, Load and Resistance  
    Factor Design, 1994 
ASD9 - AISC Manual of Steel Construction, 9th Edition,   
    Allowable Stress Design, 1989 
LRFD1 - AISC Manual of Steel Construction, 1st Edition, Load and Resistance     
    Factor Design, 1986 
ASD8 - AISC Steel Construction Manual, 8th Edition, 1980 
ASD7 - AISC Steel Construction Manual, 7th Edition, 1970 
ASD6 - AISC Steel Construction Manual, 6th Edition, 1964 
ASD5 - AISC Steel Construction Manual, 5th Edition, 1962 
Historic - Iron and Steel Beams 1873 to 1952, 1953 
 

Column B  Footnote – In ASD5, ASD6, ASD7, ASD8, ASD9, LRFD1, LRFD2 and LRFD3 
Editions, this refers to special considerations for the listed section that must be 
used in design.  For Historic Sections, this refers to the shape producer, as listed 
in the producer key of Design Guide 15 (available at www.aisc.org/epubs). 

 
Column C   Type – Shape type, as summarized by the following: 
 

Shape 
Type  

Description 

2L Double Angle Section 
B Miscellaneous Beam Section 

Figure 3
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1	 False. The principal axes (which are not always the 
geometric axes) correspond to the maximum and 
minimum moments of inertia for that section. 
Depending on the shape, they can be the same as the 
geometric axes (such as for a wide-flange shapes) or 
different (such as for angles).

2	 At most panel points, one web member is in 
compression while the other is in tension. If they are 
applied to the opposite sides of the gusset or WT 
stem, web axial forces will cause a couple that creates 
torsion in the chord.

3	 SwC = 3.86 in3 can be found along with others that are 
provided in the AISC Shapes Database, which is a free 
download at www.aisc.org/shapesdatabase.

4	 Yes, if the design is performed using Section E5 of 
the AISC Specification. Section E5 provides a 
simplified design approach that permits eccentricity 
to be neglected as long as certain criteria are met. 
In this case, the member is loaded at the ends in 
compression through the same leg; the member is 

attached with a minimum of two bolts; there are no 
intermediate transverse loads; b/t < 20; and the long 
leg width to short leg width ratio is less than 1.7. As a 
result, it meets the criteria required to permit neglect 
of this eccentricity in the design.

5	 Per Table 4-12 in the AISC Manual, the angle 
compressive strength is equal to:

6	 False. Section J1.7 in the 2010 AISC Specification 
contains provisions on the placement of welds and 
bolts and states: “Groups of welds or bolts at the ends 
of any member which transmit axial force into that 
member shall be sized so that the center of gravity of 
the group coincides with the center of gravity of the 
member, unless provision is made for the eccentricity. 
The foregoing provision is not applicable to end 
connections of single-angle, double-angle and similar 
members.” Note that this does not apply to angles 
that are subjected to cyclic loading, which would 
require balanced welds.

ANSWERSsteel quiz

LRFD: φcRn= 34.9 kips          ASD:      = 22.7 kips
Rn

Ωc


