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Normally the use of these standard design formulas
results in a unit stress, psi; however, when the weld is
treated as a line, these formulas result in a force on
the weld, lbs per linear inch.

For secondary welds, the weld is not treated as
a line, but standard design formulas are used to find
the force on the weld, lbs per linear inch.

In problems involving bending or twisting loads
Table 5 is used to determine properties of the weld
treated as a line. It contains the section modulus (S,),
for bending, and polar moment of inertia (J.), for
twisting, of some 13 typical welded connections with
the weld treated as a line.

For any given connection, two dimensions are
needed, width (b) and depth (d).

Section modulus (Sy) is used for welds subject
to bending loads, and polar moment of inertia (J«)
for twisting loads.

Section moduli (Sy) from these formulas are for
maximum force at the top as well as the bottom portions
of the welded connections. For the unsymmetrical con-
nections shown in this table, maximum bending force
is at the bottom.

If there is more than one force applied to the
weld, these are found and combined. All forces which
are combined (vectorially added) must occur at the
same position in the welded joint.

Determining Weld Size by Using Allowables

Weld size is obtained by dividing the resulting force
on the weld found above, by the allowable strength
of the particular type of weld used (fillet or groove),
obtained from Tables 6 and 7 (steady loads) or Tables
8 and 9 (fatigue loads).

If there are two forces at right angles to each
other, the resultant is equal to the square root of the
sum of the squares of these two forces.

fr =YV f12 +f22

If there are three forces, each at right angles to
each other, the resultant is equal to the square root
of the surn of the squares of the three forces.

= V 2 +f2+ i

One important advantage to this method, in addi-
tion to its simplicity, is that no new formulas must
be used, nothing new must be learned. Assume an
engineer has just designed a beam. For strength he
has used the standard formula o = M/S. Substituting
the load on the beam (M) and the property of the
beam (S) into this formula, he has found the bending
stress (o). Now, he substitutes the property of the
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weld, treating it as a line (S, ), obtained from Table 5,
into the same formula. Using the same load (M),
f = M/S,, he thus finds the force on the weld (f)
per linear inch. The weld size is then found by di-
viding the force on the weld by the allowable force.

Applying System to Any Welded Connection

1. Find the position on the welded connection
where the combination of forces will be maximum.
There may be more than one which should be con-
sidered.

2. Find the value of each of the forces on the
welded connection at this point. (a) Use Table 4 for
the standard design formula to find the force on the
weld. (b) Use Table 5 to find the property of the
weld treated as a line.

3. Combine (vectorially) all of the forces on the
weld at this point.

4. Determine the required weld size by dividing
this resultant value by the allowable force in Tables
6,7, 8, or9.
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6. SIMPLE TENSILE, COMPRESSIVE OR SHEAR
LOADS ON WELDS

For a simple tensile, compressive or shear load, the
given load is divided by the length of the weld to
arrive at the applied unit force, lbs per linear inch of
weld. From this force, the proper leg size of fillet weld
or throat of groove weld may be found.

7. BENDING OR TWISTING LOADS ON WELDS

The problem here is to determine the properties of the
welded connection in order to check the stress in the
weld without first knowing its leg size. Some design
texts suggest assuming a certain weld-leg size and then
calculating the stress in the weld to see if it is over-
stressed or understressed. If the result is too far off,
then the weld-leg size is readjusted.

This has the following disadvantages:

1. Some decision must be made as to what throat
section is going to be used to determine the property
of the weld. Usually some objection can be raised to
any throat section chosen.

2. The resulting stresses must be combined and,
for several types of loading, this can be rather com-
plicated.

In contrast, the following is a simple method to
determine the correct amount of welding required
for adequate strength. This is a method in which
the weld is treated as a line, having no area, but a

definite length and outline. This method has the
lowing advantages:

1. It is not necessary to consider throat areas
cause only a line is considered.

2. Properties of the welded connection are ea
found from a table without knowing weld-leg size.

3. Forces are considered on a unit length of w
instead of stresses, thus eliminating the knotty pr
lem of combining stresses.

4. It is true that the stress distribution withi
fillet weld is complex, due to eccentricity of the
plied force, shape of the fillet, notch effect of the rc
etc.; however, these same conditions exist in the act
fillet welds tested and have been recorded as a u
force per unit length of weld.

8. DETERMINING FORCE ON WELD

Visualize the welded connection as a single line, hav
the same oputline as the connection, but no ecr¢
sectional area. Notice, Figure 14, that the area (/
of the welded connection now becomes just the len:
of the weld.

Instead of trying to determine the stress on
weld (this cannot be done unless the weld size
known), the problem becomes a much simpler one
determining the force on the weld.
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FIG. 14 Treating weld as a line.

By inserting the property of the welded conne
tion treated as a line into the standard design form
used for that particular type of load (see Table -
the force on the weld may be found in terms of }
per linear inch of weld.

Example: Bending

Standard design formula|Same formula used for we
(bending stress) {(treating weld as a line
M _ lbs M  lbs

O = — = — stress f = &= = :— force
S in? —— Sw in.






