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Proposed field soil testing device



National Research Council

A descriptIon of 8. P!'oI!osed tE;stiJ::.e ､ ･ ｾ ｲ Ｚ ｩ ｃ ｅ Ｒ f'i)"C'

determining the trafficability of solis by
ａ Ｎ ｆ Ｎ ｖ ｳ ｾ with a brief discussion af its use.

- .. I

issued in advance of trials of an ｾ ｣ ｴ ｵ ｡ ｬ model
of the device in view of the urgency of the
relevant problsm.
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(A contribution from the Director-
ate of Vehicles and Small Arms)

(1) The urgent need for a reliable and simple device
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to their trafficability, is one of the main impressiocs
formed :from a .st\yjy of the records of 't"cth British and U.S.
"Eud-Crossing Committf.:'es'! by t.r.OS8 in Canada studyEJg the
same general problems. This general impression was emphatically
confirmed during a recent vlsit to the U.S.A., on behalf
of '(he; Cr:l1l3.di'.:n Ccmmittee, :ntc!'83t:in thL" specific pro·,
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of U.S. Ordnance, U.S. Engineer Boa=d, U.S. Navy and British
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(2) }tc:cord ingly, a!'id in viev.; of the 5_mmedi ate urgency
of thi_s ｰ ｲ ｏ ｾ Ｉ ｬ ｾ ｬ ｾ ｩ Ｌ frem ｾ ｨ ･ naval D.r.ld ｭｩｬＺＺｴ｡ｲｾＧ ｰｾｊｩｩＱＢｲ［ｓ ,:'f Ｇ Ｑ ｊ Ｎ ･ ｶ Ｎ ｾ ｾ Ｌ ｾ
th9 ｭ ｡ ｴ ｾ ･ ｲ GaG Deen dlscussed and sTudied In ottawa. A ｦｬ･ｾ､

testing device ｨ ｾ ｳ Ｌ in consequence, been ､ ｇ ｳ ｩ ｧ ｾ ･ ､ by Captain
M. G. Bekker of the Directorate of Vehicles and SnaIl Arms.
C8ptain Bekker was one of the party which visited the U.S.A.
in June, 1945; his interest j,n the general qt::.es·::l.Dil of tl'::.ck.ec1
vehicle design is ｾ ｦ long standing0 Normally a pilot model
of the device would have been made up in Canada and ｦ ｡ ｩ ｾ ｬ ｹ

thoroughly tested before the preparation of any ､ ･ Ｕ ｣ ｲ ｩ ｰ ｾ ｩ ｶ ･
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has lad to the preparation ｡ ｮ ｾ circulation of this note
in order to introduce the device to others interested at
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the wr?:.y to ,3 solrl.U on of the immediate prcILJ.Eml"

(3) The objective associated with thG military use
of fiald 3051 testing devices is to obtain a relatively
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ｰ ｡ ｲ ｴ ｩ ｣ ｵ ｾ ｡ ｲ ｡ ｲ ｾ ｡ before the crossing of this area by A.F.Vs,
in such a way that the trafficability of the area (in rela
tion to the F..F,,\",) t.:' :'::0 used) can be deter'mined in ad';-anc2 o

All vehicles will subject the sc11 of an area they are to
traverse to vertical loading, due primarily to the weight
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ｶ･ｬｯｰｭ･ｾｴ of resistance in the soil to the ｴ ｲ ｡ ｣ ｾ ｩ ｶ ･ force
of the vehicle. The 8xact state of stress in the soil 1s
complexu Essent:ially, )lOW8ye.t', it is depend..ｾｮｴ Ui)on ｴ ｨ ｾ

two types of loading mentioned, resistance of ｾ ｨ ･ soil ｾ ｯ

the comoir1ed load ing ::;'.:dng provid ed by its shear st:::'ength.
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recording the ｳ ｬ ｮ ｾ ｡ ｧ ･ thus produced. When sinkage has taken
place, the tao foot-olates ｾ ｡ ｹ be moved horizontally ｾ ｰ ｡ ｲ ｴ Ｌ
the force required to ｭ ｾ ｶ ･ the plates bej.ng indicated an the
horizontal d I;:tl 0 1'1";(; maxirIlt..11fi value of this :for"c,? would be
record.ed. In this way, the usJ.ippage fl of a loa.ded ｴ ｬ Ｇ ｡ ｾ ｫ

tread may be simulated.

('7) "E.ifJ.!.rg._'r!!.Q. shows, diagraJIilIlo.ti.cally) how the device
could be operated. Two operators are indicated; they would
stand on light-weight plates to which would be attached light
metallic tubes. securin[! the casing of :he ｭ ｾ ｣ ｨ ｡ ｮ ｩ ｳ ｭ Ｎ Once

j ｾ -

the latter was in place, penetration would be obtained by
turning one of the hand-wheels, then h0rizontul movement
by ｴ ｵ ｲ ｮ ｩ ｾ ｧ the other u Automatic stops cnuld be arranged
on the scale and dial so that readings ｣ ｯ ｵ ｾ ､ be taken ｾ ｦ ｴ ･ ｲ

the device hgdbeen removed from the test location, if de
sired.

(.g) For each t'3f.; -t with i:.be ins trw\;,ent; Uu:'ee value 3
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to vary con3istently With S. Experimental studies have
already shewn that the dimensionless ｾ ｡ ｴ ｬ Ｐ (Movement Resist
ance/tleight) a:.so ｶ ｡ ｲ ｬ ｅ Ｇ ｾ Ｄ cons l.s ten tly with S; Cor res pond ingly)
track slJ.ppage is known to vary consistently with movement
ｲ ･ ｳ ｩ ｾ ｾ ｴ Ｎ ｳ ｮ ｣ ･ ar..d so wi tIl S fOI' any gj:iTcn type of ground " 'l'hese
relations are indicated ＼ ［ ｻ ｾ ｮ ･ ｲ ｡ ｬ Ｑ ｹ in Ｑ ｾ ｩ ｧ ｽ Ｂ ｬ ｲ ﾧ ｟ ｊ ｾ Ｎ ｴ ｾ ｵ Ｎ Ｚ ﾣ Ｎ It is
to be noted (:1"'.t, t tb.e ｾ ｨ ｡ ｰ Ｖ of the (H ... ｾ c:: \ Cllr"Vl.?:':; :1..3 I:C tV I .. l..' Ｎｾ
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be relatively easy to develop these curves for different
types of ground. There is already Qvailable some informa
tion on the interrelation of mcvement resist90ce and
slippage ｷ ｩ ｴ ｬ ｾ sinkage. It is understood that work on this
aspect of the ｰ ｲ ｯ ｾ ｬ ･ ｭ is currently in ｰ ｲ ｯ ｧ ｲ ･ ｳ ｳ ｾ It seems
probable that it should be possible so :0 ｩ ｾ ｴ ･ ｲ ｲ ･ ｬ ｡ ｴ ･ two
or three of these sets of relationships (shc;wn in Ｕ Ｇ Ｑ Ｎ ｧ ｶ ｔ Ｇ ｾ
'1'lll':>L"\) +-h·,t """:")U" ,'. ·'c· ｆ ｾ t'r' ·f-I·,·, ＾ Ｍ Ｇ ｾ ｮ ｾ ｯ Ｌ Ｍ Ｚ Ｚ ＾ ｾ JO f''''+-''''''''''''l')t Ｈ Ｂ Ｇ ｵ Ｇ ｬ Ｇ ｾ beJ,. J.., c. ';.I ' •• .l; ... .;." ｾ Ｇ Ｇ Ｍ Ｇ 'C....... .l.... !6, ... ) ｾｩｾＺＮｾＬ ,1 ......... ;.c.: Jll. ｾ Ｎ Ｇ ,tJ ..:;, t"U _ .....J (.I.l. I..ｕ ｊ Ｎ Ｇ ｾ Ｚ Ｎ Ｌ .... 1...1 . . \) 01

used ｾ ｯ give, directly, en indication of ｲ ･ ｯ ｶ ･ ｾ ･ ｮ ｴ resistance
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any given A.F .,V. Another Int;ttf:L" wh:i.eh y.:l11h[nre t,) be il''l

vestigated, if only in a general way for immediate use, is
the effect L"I)()n ｳｩｮｫｂＬｧｅｾ of' the ;::·cale d1ffpJ'enc8 between the
proposed foot-r1atso ｾ ｾ the treads of actual A.F.Vs.

(9). ａ ､ ｾ ｬ ｾ ｴ ･ ､ ｬ ｹ Ａ before ｳ ｕ ｾ ｨ a ､･ｾｩ｣･ as 1s ｳ ｵ ｾ ｧ ･ ｾ ｴ ･ ､
coulo. be 1).5('(;111 actlon. ｣ ｡ ｔ Ｎ ﾷ ･ ｦ Ｇ ｜ ｾ Ｎ ｟ ｌ exp,,?r:.LIT.en·cal (';cr:e.lat.J C1S

would havE;' to be est:atlish8(j behveeil i t.e.; T'r,sul ts find the
performance of individual vehicles over d1.fferent typBS
of ground. This work should not he very invclved or time
consumlngD It would seem that, even ｾ ｩ ｴ ｨ the simplest kind
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of bog-stick some SUCil correlation would also be ･ ｳ ｳ ｇ ｮ ｾ ｪ Ｆ ｬ Ｎ
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