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Verification of the Validity of Estimating Method of Compression
Strength for Regular Slotted Containers of Any Size
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The Kellicutt’s and McKee’s formulas are widely used for estimating the compression strength of
regular slotted containers. However, these formulae are simplified by limiting sizes to only those of
typical boxes, enabling us to easily and conveniently perform calculations. However, for this reason, we
cannot estimate the compression strength for boxes with a width or height of 20 cm or less because of the
large error involved. In our previous report, in addition to the McKee formula before its simplification,
we have combined a new formula for collapsing failure and devised a general formula that can estimate
the compression strength for regular slotted containers of any size.

In this report, we used the devised general formula to estimate the compression strength for a box size
that could not be done using existing formulas, and determined the accuracy with which the measured
value could be estimated.
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Fig. 1 Box failure modes:
(a) collapsing failure and (b) buckling failure
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The numbers in this figure
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Fig.2 3 dimensional image of the measured boxes
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Table 1 Box dimensions and compression strength
of measured and estimated

Box dimersions Measued | Estimated | M.F. | W. F.
Li{m) |Wim)| H(m)| (kN (kN) (kN) | (kN)
@ o5 01 015 | 381 363 266 |-1.07
@)| o3 01 005 | 3.31 3.3 218 (187
@ o3 01 01 335 311 216 | 181
@ o3 01 0z5 | 217 257 | 218 |175
® oz 015 03 255 268 204 | 225
® o3 |o015 | 03 | 256 289 |23 |244
@ o4 | o015 | 03 | 262 301 255 | 232
04 025 | 005 | 469 497 277 | 285
@ 04 025 | 01 452 455 277 | 328
@ o4 025 | 015 | 324 372 277 | 318
(@ o035 | 025 | 03 | 321 320 | 266 |314
2 os 0z | oos | 548 530 | 287 |z296
13 os 0z | o1 454 491 287 | 287
id os o2 | 015 | 320 402 287 | 283
{3 ozs 02 01 351 334 23 | 267
& o025 o2 | o1s | 252 294 | 23 |243
@ oz5 | oz | oz5 | 245 294 |23 |257
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The proposed formula
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Fig.3 Comparison of estimated and measured
values of compression strength between
proposed formula and existing formulas
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Appendix
Wolf’s formula:

1.1772 x ECT x VhZ x (0.3228A — 0.1217A% + 1)
box = o041
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