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ESDU Struct 00.07.04
PRIMARY WARPING CONSTANT FOR Z-SECTIONS WITH BULBS

1. NOTATION

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

2. NOTES

The ratio  is plotted against  on Figure 1 for various values of  and
. For intermediate values of  and , double linear interpolation gives good accuracy. These

data may be compared with those given by ESDU 77023* which gives  for lipped Z-sections.

3. DERIVATION

, (3.1)

area of one bulb measured from centreline of flange 
(see sketch on Figure 1)

m2 in2

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

m in

distance of bulb centroid from centreline of flange (see sketch 
on Figure 1)

m in

area of each corner fillet (see sketch on Figure 1) m2 in2

depth of web m in

thickness of web m in

effective thickness of web = m in

thickness of each flange m in

primary warping constant as defined in ESDU 
Struct. 00.07.00

m6 in6

* ESDU 77023, “Shear centre and primary warping constant for lipped and unlipped channel and Z-sections.”
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