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Performance Prediction of Powered-Rigid Wheel by Model Tests.
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Summary

A series of soil bin experiments was carried out on sand to evaluate the soil physical proper-

ties whether they are pertinent to soil-wheel system and to investigate if true model theory is

applicable to powered rigid wheel-soil system. Four different sized wheels having diameter of 45,

60, 75 and 90 cm were used for the experiment. The following conclusion was derived from the

study.

(1) True model theory can be sufficiently utilized to study the wheel traction and sinkage on

sands.

(2) For both dry and wet sands, Cone Index(CI) and soil shear parameters (c, ¢) with bulk density
(y) were found to be good measures of soil physical properties which are pertinent to predict
the performance of the powered rigid wheel-soil system.
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Table 1. Independent wheel-soil systam parametaers.

Parameters Symbol Dimensions
Wheel:
Diameter d L
Section Width b L
Lug Angle (] i
Other Length X L
Soil:
(Analysis A)
Cone Index a um'r?
(Analysis B)
Friction Angle ¢ wnth
Cohesion ¢ wMmuit?
Bulk Density y wML?T?
Wheel-Soil System:
Dynamic Load w MLT?
Translational Velocity v L1!
Slip s
Wheel-Soil Friction W
Acceleration due to g LT?
Gravity
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Table 2, Dependent wheel-soil system parameters.
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Parameters Symbol Dimensions
Pull P ML T?
Sinkage z L
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Table 3. List of Pi terms

W 1ol loj4) el Aso cfdh dibeo] HEfE Rl U3 IR

Analysis A Analysis B

7l = p/w nl = p/w

n2 = z[d 72 = z/d

78 = bd 8 = bjd

n4 = A/d n4 =) [d

n5 =3 nb=s

n6 = p 6 =p

w7l =8 nl =0

78 = gd/v3 8 =¢

n9 = Cld? Jw n9 = gdfv?
w10 = yd? jw
w1l = cd? jw

F 30 Jeld e PIEE Alold 44 A
e
A
p/w,z/d=F(b/d,A/d, s, u 6, gd/v? CId*/w) -11)
5+#iB
p/w, z/d=F(b/d, M/d, s, 1 6, ,gd/v", yd*/w,cd’/w)
. .....{2}

4) BBt M

2B oot 2del ofs) RE S HAES A
a8 syl sMe L4 2L WAt
FA1712 ekoxd <kdeh

Table 4. Design conditions.

Analysis A

(1) (b/d) = b/d
(2) A /d)m = A/d

Analysis B

(1) (b/d)p = b/d
(2) (A/d)m = A/d

(8) Sy =8 (8) Sm =8
(4) b = (4) =
(5) 6m =6 (8) 6m =6
(6) (gd/v3)m = gd/v? (6) ¢ = ¢

(7) (C1d3 /w)pq = CId3 jw |  (7) (gd/v?)m = gd/v?
(8) (yd? /w)m = Ad?/w

(9) (cd? fw)m = cd®/w
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Table 5. Design specification of test wheels.

Item Wheel Length D Lug Lug Lug Lug Lug Lug
Dia. width scale length pitch angle width height base
(cm) (cm) (cm) (cm) ) (cm) (cm) (cm)

90 22,5 1 4 16.6 20.01 50 3.6 3.6 4.5

76 18.76 1.2 4 18.9 16.67 50 3 3 8.75

60 15 1.5 4 11.1 18.34 50 2.4 2.4 8.0

45 11.25 2 4 8.3 10 50 1.8 1.8 2.25
& YEE 7120 HK AL ga Az L WE KR

AHEslgl e Hkge] A wHd Sy Hsoz b
E9od, Az dolE Fuolq A4a=ln sle 7t
4 el FEEAE gla P4& nejsidn
o Azkoz vheolA Baf A FEE
a3 skl ek

FERBRS] 2722 90emo|s, ool Y =E
WS #7e 75 60, 45emolch. E5 & 2L
T4 9 A5E LodFa glch

2) s

Jesaol = Btk AHgEglon] 362 Wb
o 22 A4AE ¥ojFm gl

Table 6. Test soil properties by USDA classifica-
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Fig. 1. Schematic diagram of data acquisition system for soll bin experiment
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