Surface Area and Weight Calculations for Explorit! WIM Exhibit

The table is ca. 23 5/8 in by 47  1/4 in.   (60 cm by 129 cm).  

The tub will be composed of 

Aluminum Extrusion + Acrylic sheets. Sand Tub to be on the table (W 58cm x L 86cm x H 26cm)

1) Using about 8cm deep of fine sand

.498 square meter surface area

.039904 cubic meter of volume 

Based on this calculator: 

http://www.aqua-calc.com/calculate/gravel-volume-to-weight

 = 79.77 kg of fine sand

2) Using about 13 cm deep of fine sand

.498 square meter of surface area

0.064844 cubic meter of volume 

 =  129.62 kg of fine sand

3) 40-4002 Extrusion is 4 cm W x 4cm H and weighs 1.6447 kg/meter

 4 pieces 86 cm = 344cm

 4 pieces 52 cm = 208cm 

 4 pieces 18 cm = 72cm

 6.24 meters of aluminum extrusion

 =  10.26 kg of aluminum extrusion

4) Acrylite FF 

 Acrylic weight 1.25kg per mm per sq Meter

 1.25kg * 8mm * .498 sq meter (Bottom) 4.98 kg

 1.25kg * 8mm * .150 sq meter (Short Sides) 3.0 kg

 1.25kg * 8mm * .223 sq  meter (Long Sides)  4.46 kg

 .958 Sq Meters of 8 mm Acrylic 12.44 kg

 5) Results  

 Minimum weight (8cm of sand)

 Sand 79.77 kg

 Extrusion 10.26 kg

 Plastic 12.44 kg

 Total 102.47 kg

 Maximum weight (13cm of sand)

 Sand 129.62kg

 Extrusion 10.26kg

 Plastic 12.44kg

 Total 152.32 kg

 Reference Notes from Emails:

   Tap Plastic will cut to finished size. Pricing:

    a. sheet for bottom  of 2x4 1/2 in. $164 (and maybe some discount)

    b. sheets for sides (2, 2 ft lengths, 2, 4 ft lengths ) by 10 in. height (= 10in. by 12 ft or about 10 sqft= $205.

        In summary: if we go w/ 1/2 in. acrylic: $205 plus $164 = $369.  plus $ for cuts (minimal). 

Extrusions

From looking at their metric extrusions page at

 http://8020.net/T-Slot-5.asp

We could do something like

40-4002 8 pieces making the bottom and side corners

40-4030 Lite rounded pieces along the top

These pieces have a 8.12mm  slot, 5/16" is 7.94mm

So would a .18 mm differential be an issue here? Or would a 5/16 slot nicely? advice?

Will sand grains slide in the slot?

Alternately if we want additional strength we can use a double slotted bottom. This will give  us more air path underneath,

plus  we can look into possibly using the second slot along the bottom as an anchor point to the  table somehow.

Here are extrusions to look at that are in English units

Fractional Profiles

1002 10 series profile

1/4" (.255) T slotted profile

1502-LS

5/16" (.32) Light Smooth Surface T slotted

Also like 1547
