


modeled as a 3-D frame, with 
only the top three and bottom 
two joints supported 
out-of-plane. The actual frame 
loads should be applied, along 
with a slight out-of-plane load, at 
the intersection of members a, b, 
and c. The ratio of the P-Delta 
displacement to the first order 
displacement (o ut-of-plane ) at 
this joint can be taken as a 
(s lightly unconservative ) esti
mate of the amplification factor 
1/n-plP,,). From this, Po. can be 
estimated. 

In either an eigenvalue or 
P-Delta analysis, the inelastic 
behavior of the members must be 
taken into account. This can be 
done by using the analysis only 
to determine an effective length 
factor (setting estimated P 'f. = 
,,' EII(KL)', and solving for 1:\. ). 
Then using the usual AISC col
umn formulas to calculate the 
strength of the member. 
Alternatively, the stiffness 
reduction factors on Page 3-8 of 
the 9th Edition of the AISC 
Manual of Steel Construction 
(Allowable Stress Design) can be 
used to reduce the moduli of 
elasticity of the members used in 
the analysis. 
David O. Knuttunen, P.E. 
LeMessurier Consultants 
Boston, MA 

If a pin hole in a lifting lug 
is fl a me-cut, should t h e n et 
section b e r e duced to com
pute the capacity of the lug? 

I recommend throwing the lug 
away and making a new lug 
using a drilled hole with 

chamfered edges. My second 

choice would be to require that 
all the hardened material at the 
flame cut hole be removed by 
grinding. 

Flame cutting produces a 
locally hard brittle zone with 
microscopic cracks-ideal for 
points of crack initiation. Lugs 
are usually made from thick 
plate material of unknown 
Charpy impact (low tempera
ture) properties and used outside 
in all ranges of temperatures -
often on a repetitive basis with 
some impact loading areTc 0.586 0 Td
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