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Traverses
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Polar Heavy Traverses




Efficiency = Payback

e Durable Ilghtwelght materlals
 Low maintenance

Benefits beyond payload weight
e Qutsize & overweight cargo
 Maximize prefabrication
e Minimize field labor



Fuel Sled Innovations
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Steel Ski vs Flexible Sled

« Slamming motion over peaks

 Stiff structure increases weight & cost

« Short length = higher friction

« High conductivity carries away frictional heat
« Durable

Bladder sleds
« Cost 1/6™, tow better
« 2 — 3times greater payload delivered per tractor



What About Cargo Sleds?

Very poor towing performance
o 25,000 Ib tare for 20,000 |b cargo
» high sinkage & friction

Expensive: ~ $100k per sled
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Tube-in Pouch ARCS

e PIG11-12 (~ 1,700 mi x 4 sleds)

o GriT12 (~ 1,400 mi x 5 sleds)

e SP0oT12-13 (~ 1,000 mi x 2 sleds)
» Great ride over sastrugi

 No leaks

» Fabric cracks, tears at corners

* Must optimize weight & pressure to
reduce friction




GriTl12 ARCS
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Gelbo Tests for Pouch Fabrics




Design Revisions: Modular ARCS

Largo deck 158" wide x 20° long

abrc loop forms structurel connection

between sled & deck. abric sled joint bolts fvo HWMW sheets tagether.
Loop can be continuaus along langth of 16-ft-wide pauch s placed aver joined sheats &
pouch o form auter pauch wall. bolted to auter edgas.

elcro panels allows eccess to boll
battens to deck & sled.




GriT14 Modular ARCS
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Stresses on Payloads

216! Step Time = 15.00

Prfhary , Misas
Deformed Var: L Deformation Scale Factor: +1.000e+00




FEM for Sleds over Sastrugl




Travel over uneven terrain

Weight: 41,000 Ib
Travel velocity: 4.5 mph
Bump height: 10”
Max stress ~ 1,700 psi
HSS = 46,000 psi yield stress
Design stresses ~ 27,000 psi
Next:
» Larger sastrugi
 Work with AECOM, CPS
e Check built-out ~ 105,000 Ib

Axial stress magnitude [Pa]
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omposite Decks

e Iimprove durability =
A ~-
« FEM to analyze stresses ML N D !
Greenland Telescope! §
: N TR /b
e ~ 300,000 Ib, three pieces [Sq% "
e structural decks or cradles % 7 -

* minimize stresses on key
components




Conclusions

 AWO, buildings, GLT
e Can capitalize on US prefab to reduce costs
* Qversize & overweight payloads welcome!
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