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These calculations demonstrate the adequacy of the pallet currently ordered and used for SWOC. Throughout the

calculatio

mechanical properties of wood allowed by ASME MHL, Pallets, Slip Sheets, and Other Bases for Unit Loads, (2005).
This assumption builds conservatism, while bounding other wood selections allowed by MH1. Some other data was

ns, it is assumed that the wood used is Western White Pine. Western White Pine has the least desirable

gleaned from Machinery’s Handbook, 26" Addition (2000).

Credit is taken for Administrative controls in place for limiting a single pallet to 4000 Ibs, and that they can be stacked

a maximum of 3 high.,

The fasteners used are 3 mm (D) x 2.75 in (L), helically threaded and hardened.

1y

2)

3)

4)

5)

Force required for shearing fasteners.

Assume the fastener material is low carbon steel (1025), with an ultimate tensile strength (UTS) of 70 ksi.
Further assume that Shear is .75 of UTS. A pure shearing load for pallet fasteners is highly unlikely.

Shear = PixD? x 7SUTS = 3.14(.118) x .75(70ksi) = 575 Ibs.
4 4

Minimum 3 fasteners are used per connection point, so Shear = 3X, or 1725 Ibs.

Wood Failure between Fasteners — Shear Loading

Wood Tear (WT) = (p — D) x tx S(t), where S(t) = Tensile Strength of Pine Perp to Grain, p = distance
between fasteners (3 ea) on a 2 x 6 pallet.

S =330psi  Se, WT = (1.375-.118) x 1.5 x 330 = 622 lbs.

Force Withdrawal Resistance (FWI) See MH] for values and definitions

FWI = 221 x (WD) x [ 1 +27.15 x (TD - WD) x (H / TL)]
=221x (.1lé)x [1+27.15% (.142-.118) x (9/ 1.75) ]
=113
Fastener Withdrawal Resistance Value (FWRF), Single fastener. See MH1 for values and definitions
FWRF = 2222 x FWI x (GS***) x P / (MC-3)
FWRF =222.2x 113 x (40/62.4)2%x 1.5/ (20 - 3)

FWRE = 818 Itf

Fastener Head Pull-Through Resistance Value (HPRF) Single fustener, See MH1 for values and definitions

HPRF=1.25x10°x T x (GD*¥)x (HD*- WD*) / (MC - 3)
HPRF = 1.25 x 10°x .75 x (40/62.4)** x (.282-.118%/(20-3)

HPRF = 1307 Ibf
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6) Crushing Pallet Material Perp to the Grain — Machinery’s Handbook offers a range of 190 psito 470 psi.

Pallet Stringers are 48 in long 2 x 4 members. Actual dimensions of a finished 2 x 4 is 1 1/2x 3 1/2.
Single stringer contact area with a single deck board =5 1/2in x 1 1/2 in = 8.25 in?

The 48 x 48 pallet has 4 total stringers and 4 bottom deck boards, making 16 areas of contact, so
Total Area= 16 x 8.25 = 132 in?

The Admin Control for pallets is 4000 Ibs max per pallet, and a maximum of 3 stacks high, for 2 total of
12,000 lbs.

The maximum pressure exerted on the bottorn pallet is 12,000 Ibs / 132 int = 91 psi << 190 psi. This offers a
safety factor in excess of 2 even if the lowest crushing strength value is used.

Calculations 1 and 2 demonstrate an intuitively obvious dynamic, that in a shear load condition, the material between
fasteners would fail before the fastener would. Again, shear loading for pallets is highly unlikely, and is an off-normal
condition for pallet use.

Calculations 3, 4 and, 5 offer performance criteria for the pallet in use at SWOC. They provide the forces needed for
fastener pullout and fastener head pull-through for a single fastener. The drawing requires a minimum 3 fasteners at

each attachment location between stringer and deck board, and this attribute increases each of the criteria by the total
number of fasteners.

Calculation 6 demonstrates that, under maximum static loading, the pallet material will not crush due to overloading.
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