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There are plenty of things that engineers can do to  
make the welder’s work easier and more efficient.
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Taking the Short Cut—Specifying the Joint Strength
In many cases, an alternative to specifying information in the 

weld symbol is to specify the required strength of the joint required. 
The fabricator will then design the weld to develop the strength 
speci�ed as he or she sees economically �t, while still abiding by 
the design rules of AWS D1.1. For example, a weld symbol without 
a dimension and without CJP in its tail designates a weld that will 
develop the adjacent base metal strength in tension and shear.

To return or not to return?
End returns, otherwise known as boxing, are the continuation 

of a �llet weld around the corner of a member as an extension of 
the primary weld. End returns are used to ensure quality termina-
tions to welds and to provide some resistance to prying of the weld 
roots. In general, end returns are neither prohibited nor required. 
AISC speci�cation Section J2.2b provides further discussion on the 
requirements and limitations for end returns. In statically loaded 
structures, �llet welds can be stopped short of the end of the joint by 
a length equal to the leg size of the weld, or continue to the end or 
be returned around the corner, except as noted in J2.2b(1)-(4). One 
exception to note is that for �exible connections, such as framing 
angles and tees, the tension edges of the outstanding legs or �anges 
must be left unwelded over a portion of their length to assure �ex-
ibility of the connection. If end returns are used in this case, their 
length must be restricted to not more than four times the weld size or 
half the width of the angle, as shown in the following �gure. 

End return length = 2w (preferred), with a maximum of 4w or ½Lo, 
whichever is less.

There is no de�ned or code-speci�ed standard symbol for 
welded clip angle connections. Some �rms include �gures and 
descriptions of their typical weld practices on the general detail 
sheet of their shop drawings. Thus, it would be reasonable to 
include typical weld end condition details on this sheet as well. 
Some commonly used weld symbols for a returned and a “stopped-
short” (non-returned) weld are shown in the �gures below. In addi-
tion, a commonly used symbol for an angle that is welded on three 
sides is also shown below. These symbols are not AWS standards; 
they are simply suggestions. 

Table 3–2. Weld Selection Based on Loading and Joint Type

Source: AISC Design Guide 21, 



tion. For a column-to-base plate connec-
tion, perhaps a weld along the top of one 
�ange and the bottom of the other �ange 
would suf�ce—and the fabricator will be 
able to access the speci�ed weld areas eas-
ily, even without having to reposition the 
members.

CVN Toughness
Toughness is a material property that 

measures the resistance to cracking in cer-
tain conditions. Charpy V-Notch (CVN) 
toughness is a test requirement related to 
material toughness. Some �ller metal clas-
si�cations include CVN requirements. In 
the U.S., common classi�cations require 
a CVN toughness of 20 ft-lb at -20 °F or 
0 °F as used in seismic applications. If notch 
toughness of welded joints is required, the 
engineer needs to specify the minimum 
absorbed energy and the corresponding 
test temperature for the �ller metal clas-
si�cation to be used. As an alternative, the 
engineer needs to specify that the Weld 
Procedure Speci�cation (WPS) be quali-
�ed with CVN tests.

Weld Design Information
Engineers often provide guidance on 

welding in design drawings and speci�ca-
tions in order to prevent misunderstand-
ings and to emphasize code requirements. 
Although the design professional may 
intend to avoid past welding con�icts or 
errors, the welding information provided 
on their design drawings can often con�ict 
with code requirements and cause unin-
tended confusion. 

Most welds performed on structural 
steel are meant to be conducted in accor-
dance with prequali�ed weld procedures. 
The code includes provisions for selection 
of appropriate welding processes, �ller 
metal classi�cations, joint designs, proce-
dure variables, and other provisions guiding 
fabrication. Weld procedures that are not 
prequali�ed have to be tested, and the AWS 
D1.1 limits the essential variables to ranges 
around those that were tested. Information 
about these items on design drawings may 
not be helpful, and in some cases may con-
�ict with good practice. For example, do 
you really want to specify E70 in cases that 
AWS D1.1 would indicate an E80 electrode 
for weathering characteristics? 

Chapters 1 and 2 of AWS D1.1 illustrate 
all of the speci�c welding requirements that 

the engineer shall specify in the contract 
documents as necessary. Some key things to 
remember include: tell the fabricator what 
strength you assumed when sizing �llet and 
pipe welds; tell the fabricator to comply 
with AISC and AWS; and then check Chap-
ters 1 and 2 of the AWS code to see if you 
need to tell the fabricator any more. 

Call to Action
Proper weld design and speci�cation 

results in signi�cant project cost savings. 
Although many engineers enter the work-
force with little or no weld design experi-
ence, it is important for them to research, 
learn, and master welded connection 
design based on both safety and economy. 
The best weld detail for a speci�c connec-
tion is one that reliably and safely transmits 
the imposed loads, and yet is economical 
and easily made by the welder. Your chal-
lenge: put these lessons learned to practice 
in your everyday design work, and you will 
surely put a smile on the welder’s face dur-
ing fabrication.�

 � may 2008  MODERN STEEL CONSTRUCTION


