
AD 263
Limitations of Bolt Grades to
BS 5950-1 and Eurocode 3.
The values for the strength of bolts in shear, bearing and tension are
given in Tables 30, 31 and 34 of BS 5950-1: 2000. In the last line of each
of these tables, a formula is given which covers bolts of other grades
not listed in the tables. The use of these formulae is restricted by the
provision that Ub ≤ 1000 N/mm2 where Ub is the specified minimum
tensile strength of the bolt. This has the effect of limiting the choice of
bolt to Grade 10.9 at the upper end of the range.
The reason for this limitation is that very high grade bolts, such as
Grade 12.9 and 14.9, are considered to have insufficient ductility to be
used safely in normal structural connections. Therefore, it is also not
acceptable to use these very high grade bolts even while limiting their
Ub value for design purposes to 1000 N/mm2.
The formulae in the last line of Tables 30, 31 and 34 of BS 5950-1: 2000
have been provided to cover bolts that lie between Grades 4.6 and 10.9,
for example, Grades 5.6 and 6.8, which are sometimes used.
Similarly, Eurocode 3 has, to date, restricted normal connection design
with non-preloaded bolts to bolt grades no higher than Grade 10.9.
This appears in ENV1993-1-1: 1992 Clause 6.5.3. The same restriction
exists in the draft prEN1993-1-8, Design of Joints, in Clause 3.4.
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AD 262
Unequal Angles and 
Lateral-Torsional Buckling
Following the publication of Advisory Desk Note AD261 providing
elastic moduli of angles about their principal axes (u-u and v-v), we
continue to receive questions concerning the resistance to lateral-
torsional buckling (LTB) of angles, particularly unequal angles to 
BS 5950-1: 2000. Angles are often inefficient for resisting bending
because they are sensitive to LTB, but their use cannot always be
avoided. 
BS 5950-1: 2000 covers LTB in single angles in Cl 4.3.8. Equal angles
may be designed using the relatively simple method given in Cl 4.3.8.3.
However, this clause states that unequal angles should be designed by
the general method in Cl 4.3.8.2. (The general method can also be used
for equal angles, but Cl 4.3.8.3 is much more convenient.)  The following
step by step guide should be of help to those checking angles to 
Cl 4.3.8.2.

1. Cl 4.3.6.1 refers to Cl 4.3.8 for hot rolled angles.
2. Cl 4.3.8.3 confirms that the basic method in Cl 4.3.8.2 should be used

for unequal angles.
3. Resolve the applied moments (usually calculated as Mx and My) into

Mu (major principal moment) and Mv (minor principal moment). The
angle a between the x-x axis and the u-u axis may be obtained from
the Blue Book 6th Edition (SCI-P202).

4. Cl 4.3.8.2 states that the buckling resistance moment about the u-u
axis, hereafter denoted by Mbu , should be calculated using λLT from
B.2.9.

5. λLT is obtained from Cl B.2.9.3 using υa , φa and λv . To calculate υa ,
the value of the monosymmetry index ψa is required. This can be
obtained from the Blue Book 6th Edition (SCI-P202), the value being
taken as positive or negative as described in Cl B.2.9.3. The terms φa

and λv are defined in Cl B.2.9.2. φa is a function of Zu which can be
obtained from AD 261.

6. The bending strength about the u-u axis, pbu , is now obtained
according to Cl 4.3.6.5 from Table 16, using λLT and py .

7. The buckling resistance moment about the u-u axis is calculated
from:
Mbu = pbu _ Zu

(where Zu can be obtained from AD 261).
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8. Cl 4.3.8.2 requires that Mu and Mv are treated as bi-axial bending and
combined according to Cl 4.9 which refers to Cl I.4 (in Annex I) for
single angles. The relevant sub-clause is I.4.2 which requires that 
Cl 4.8.3.3.1 is used, but with x-x axis terms replaced by u-u axis
terms and y-y axis terms replaced by v-v axis terms.

9. Hence, from Cl 4.8.3.3.1, with Fc = 0 for bending alone,

check

and

where mu and mv are found from Table 26 and mLT is found from 
Table 18.

The above steps assume that the loading applied to the angle acts
through its shear centre (which is at the point of intersection of the two
legs) so that no torsion is induced. It is recommended that
arrangements that apply torsion to angles should be avoided where
possible, firstly because the combined effects of torsion and LTB are
difficult to calculate and secondly because both the torsional stiffness
and the resistance to torsion of angles is small.
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