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PRIMARY WARPING CONSTANT FOR Z-SECTIONSWITH BULBS

1 NOTATION

B area of one bulb measured from centreline of flange m? in?
(see sketch on Figure 1)

d width of each flange measured between bulb centre and m in
centreline of web (see sketch on Figure 1)

e distance of bulb centroid from centreline of flange (seesketch  m in
on Figure 1)

F area of each corner fillet (see sketch on Figure 1) m? in?

h depth of web m in

t thickness of web m in

t effective thickness of web =t + 2(F/h) m in

ty thickness of each flange m in

r, primary warping constant as defined in ESDU m® in®

Struct. 00.07.00

Both Sl and British units are quoted but any coherent system of units may be used.

2. NOTES

Theratio I';/(t, h3d2/12) isplotted against d t,/(h t;) onFigurelfor variousvauesof B/(h t;) and
e/h. For |ntermed|aIevaIuesof B/(h t;) and e/ h doublellnear interpolation gives good accuracy. These
data may be compared with those glven by ESDU 77023" which gives ", for lipped Z-sections.
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3. ' DERIVATION

1 KAPPUS, R. Twisting failure of centrally loaded open section columns in the
elastic range. NACA tech Memor. 851, 1938.
2. ARGYRIS, JH. Work done for Structures Committee leading to the formula,
DUNNE, PC.

3
t,h°d” 2+ p) + 2B(3 + 20) + 24eBI(L + p) + (L + 2p)1

r, = 3.1
1 12 1+2p+2B 1)
" ESDU 77023, “Shear centre and primary warping constant for lipped and unlipped channel and Z-sections.”
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