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VdUE TESTIPTG IEJ SOILS 

Compf led by 

J e J e  Hamilton 

Andresen A a  and Lo B3emtmo Vane Testfng i n  Nomaye Contributfons 
t o  the  Bf s m s s f  on ma Q x z ~ p ~ ~ n  on Vane Shear Tsstgng of Soils,  
PBovember 1957 rn ASTH S p e ~ I a 1  Teehnieal Publieat ion BOO 193, 
7-@ 

Describes the experfenoe gathered *om f ive years of 
intensive use of the vane apparatus fm 'EJomva'$~ 

Bennett, Go Bwseo "Ira-plaeew sol1  shearfng t e s t s  with vane borer 
prove highly auooessftCLo Pacifio Builder and Engfmeap, Vole 58, 
Hoe 5 9  W52, ~066-678 1334 

The r e s u l t s  of a f i e l d  program of 290 vane test8 
the bed of Leke Pend@Oreflle near Sandppfntd, Idaho 
are  disou~eede In genepal, thp  sonsolfdated-quf sk 
t r f a x f a l  t e a t  (eamples sonsolidated under a s e l l  
pressme equal t o  the ealoulerted ef f estfve ove~burden 
presauroe) gave strength values somewhat higher than 
the vane t e s L  

Bemete, G6 Bryoe and James Go Meohamo Use of Vane borer on f o ~ n -  
datfoa fnvestigation of f i l l 0  P~oseedinga, BSglWPay Researoh 
Board, Vole "9, 'January 1953, p6486-&9 0 

DeeerPbes the uge of e vane b o ~ e r ,  develope8 by the 
autho~e, on a foundation Snvestigatfonn fop a f P l l  
agspose an e m  of Lake PendQOpeflle near SerPdpoPn%, 
Tdahoo CorepapSson of' sheaping e~ t~engbh  reeord@ 
rSlbtafned by the  f l e l d  vane with those from unoo~fmed  
6ompreesf on and sonaolf date8-quf ek t ~ f  ex%eP connp~es- 
afon t e s t s ,  ahow a good oorrelatf  ono 



Cadling, L, and SB OderistadQ The vane borer, an apparatus foa 
d le t ednfng  the shear strength of s l ay  s o i l s  df ree t ly  i n  the 
(ground, Royal Swedf sh Gest~ohnieal  Inst f  t u b ,  Ppoeeedings 
PBoQ 29 St  0e~kh03.m 99SOS 87p o 

TMsl i s  a aomprehensive report of the devefopmtsnk 
of the vane b o ~ e r  by the Royal Swedfsh Geoteohnfaal 
I n ~ t f t u t e e  It Sncludes desorepti on of: the  desTgm, 
oonstmotfon, and operation of the vane boaep; 
i n t e r p ~ e t a t f o n  of t e s t  ~ e s u l t s ;  and cornparisan of 
shear strength values obtained by t h i s  apparatus 
w i t h  those obtained *fi.om landslide otalw3x%ions 
and laboratom tes t ings  Also included i n  the  report  
ape the test ~ e s u P t s  obtafned a t  many s i t e s  and a 
discassdon of the aapacity and economic aspeots of 
the  vane  bore^ e 

Cadlfng Le and G e  Lindskoge Some notes on f i v e  years experience 
f ~ c m  f f e l d  Bane t e s t s  i n  Sweden, Contributions t o  the Discussion 
on Symposium on Vane Shear Testfng of So3ls, Wovembe~ 3-9570 
AS- Speeial T e c h f c a l  Publication Noa 193, 7@e 

The Swedish s o i l s  i n  which vane t e s t s  are  performed 
a r e  s o f t  normally consolfdated or s l i  h t l y  oveFW 
conaoPidated clays (and organfa elayss f wfthMg,h 
p l a s t i c i t y  and of marine or laoustpine or9gine The 
authors l ist  i n  tabular f o m  the s u i t a b i l i t y  of f i e l d  
vane determined shear strengths f o r  normally consoli- 
dated and ove~consolfdated clays in various construction 
problems , 

Carlam Ls Ebteaminatfon IB-sftu of me shear strength of 
undisturbed clay by means of' a rotating angero Proceerlifngs, 
2nd Internat ional  Conference Sofl  Mec@&.nios and Foundat$on 
EnginemSng, Vole 1, Rotterdam ~ 9 4 8 ~  p.265~700 - 

A report  on experiments i n  the ear ly  stage of develop- 
ment of the vane t e s t e r *  A t  shallow depths the shear 
strength determined by thes in-s i tu  method rongUf 
equals the strength detemlned by laboratory methodirro 
A t  p e a t  depths, howew~,  the f o m m ~  sonaidtmb3.y 
efxetsees the  l a t t e p *  The in-8%- valiuere seem t o  
oorrespond with those caloulated from slfdes, while 
the laboratory values ape too  small* 



Collins, LDE. Some foupdatfon experienoes i n  the DuPban areas  
!&ansaetions South Afrf ean Ins t i tu t ion  of CStvfl Engfneera, 
Vole ,!+* Hoe 8 end Vole 5 No. 3. August 1954 and Mapoh 19550 
Pretorf a, South Afrioa 

The author descrpdbes the  use of the Swedish vane 
~ p p a r a t u s  f n  South Afrfea 

Dariemo Me and Ee Veye Consiateney l imi t s  of clay b the vane 
method. Rooeedings, Highway Research Board, V O ~ O  34, 195Sr 
P 0559-566 0 

The use of a Mniature  laboratory vane apparatus t o  
measure the oonsistenoy of remoulded sollls i s  
desoribed* F o ~ p  types of olay were t e s t edo  The 
authors founds 

lo Vane moment a t  the p las t io  l-it was f a i r l y  
o ons tant fo  r a l l  f m samples tested 

2 a  Liquid l imi t  a s  determined by the  standard 
meohanisal method oor~esponded t o  a def inf te  vane 
moment f o r  three of the s lays  tested 

30 Shear resistance of the remoulded olays a t  
various moistwe sontents computed from.9ane testa 
vaw wfkh the length of vane and bear no aops%stent 
reIationsh9p t o  values obtained f porn naeronfined 
aampressf on t es tae  

Eden, l e  Je and J e J e  Hamiltono The use of a f i e l d  vane appara%us in 
sentitlltfve oUy ASTM Speafal Teohniaal-Publioatfon Eaoe1193 
Smposimn on Vane Shear Testing o r  Solls ,  Hovsmber 1m; gob-53. 

Weporta the use of a f i e l d  vane apparatus fn b d a  
(Lawenti  an) s l ay  deposf t a  of Ea s t e m  dlanada -Shear 
stpength values obtained are oomparea tsr$tb t b e e  
f a w d  by laboaatory t e s t lng  of undistxw'tset2 s ~ ~ e s ~  
The influence of eush f a o t o ~ s  a s  the area r a t i o  of 
the vane and rod f r i a t i o n  are  disoussed along with 
itat use a s  a measwe of' sens l t iv l tyo  Advantages and 
r e s k ~ l o t i o n s  on the use of %he f f e l d  sane are  a lso 
@onsf cerede 



Evana, 10 The measurement of the surface bearing oapasaty of' 
so f l s  i n  the study of ear th  ~ ~ o s s d n g  giaohinetldgo G6steahnPque9 
Vole 29 NO* lo 3-e P9509 ae46-590 

The author reports  the use of a f i e l d  vane apparatus 
t o  give a measwe of the surfaoe bearing oapaei%;$ 
of s o f l s o  The use of the vane i n  sandy loam aa well 
a s  f n  more sshesfve soiPs i s  d e s ~ ~ i b e d a  

Fenske, Carl 1, Deep vane t e s t s  f n  the GuZP of BB[exfoo, ASTM 
Speefal Teokmf c a l  Publication No0 193, SymposSurn on Vane 
Shear Testing of Soils ,  Bovembe~ 1957, ~ . 1 6 - 2 5 ~  

A deep vane borfng was made a t  a loeation f n  the 
Gulf of Mexf ao using a new vane boz.epo A des- 
c r ip t ion  of the vane borer and an e v a l y t f o a  of 
i t s  operation are  giveno In-plaoe shear atrength 
measured W t h  the Bene t o  a depth oP 241 f e e t  below 
the water s-aoe a re  soaspared with sh438~ ~ t ~ e n g t h g  
froom laboratory t e s t s  on ~ d i s ~ b e d  aalsplee~ 
(Authors s s ~ ~ p s i  s ) 

Gfbbs, Harold JO An apparatus and method of vane shear t e s t ing  of 
so f l ae  ASTM Spe~t la l  TaehnieaI Publicatfsn Boo 19go Symposl~tg 
on Vane Shear Testing of So i l so  Novembers 1957, p.9-150 

Dessafbea a vane apparatus developed by the UaSa 
Bweau of Reelamatfon featwfmg a aontrolXed r a t e  
of t e s t i n g  and a sht~pfif ied,  a ~ a u r a t e  rhethod of 
s t r eas  measuremep%, The author reports  good agree- 
ment of the f l e l d  vane d e t e d n e d  s h e a ~ f n g  s t ~ e n g t h  
~ 5 t h  t h a t  obtained bg t ~ 9 a x f a P  t e a t s  on undfsturbed 
samples of saturated clayso 

Graecs, He and J o K o l o  Bem~y~ The planning and des9gn of the  new Hong 
Kong A f ~ p o r t ~  P~oaeedings, I n s t i t u t i o n  of Cfvil  Engineers, 
Vole 7 s  June 99578 ~*27+3W _ _  - - 

In t h e i r  dessrfption of the s f t s  invest igatf  ona 
and design the authops outl ine the use of a f i e ld  
vane apparatus t o  d e t e ~ d n e  the shearing strength 



of fowndatf on cslays underlying a sea wall* 1% 
wags found that  Inn sita vane strengths were ssme- 
tfmes as  much as 2 OP 3 tfrnea g~emtep than ~ a l u e s  
obtained by labora to~y  -nne onsoPSmted mdm%mdt 
t e s tao  A s-babflftg ana lpf  s a f  an edst%grg 
satirsfaetorf9y fun& toning sea wall led t o  the 
beslfef tha t  the fjleld sans gave the mos% ~ e a l i s t f ~  
values and. f i n a l  dssf cs were based on she-fq 
strengths equal t o  8 8 o f  the f i e l d  vane t e s t  
valueo (See also DieseusaSon of th9s paper by 
P ~ o f e s s o ~  A,W, Skempton, f n  which he fncsl.uded hfs 
B/P VSa P a I o  r e l a t f o n ~ h f p s ~  1 

Gray, Haniflton,, Fi  e ld  vane shear t e s t 8  of sensf 28se -oohesfve sofla, 
ProceedingsD Amerioan Society of Gfvil Engineers, Vole 81, 
Papep No, 75s9 July 195Se 

A minlatme laboratory vane designed t o  be fnserted 
fn  the end of a tube sample and then ~ o t a t e d  by 
means of a m a l l  torque wrench f s d e s e ~ f b e d ~  The 
author found that  fn general the sane strength f s 
substantial8y greater than half the oompresafve 
s t~engthe  

Hansen, J a  Brinr19he Vane t e s t s  i n  Borwegf an quf ck-olag , Gbotechnique, 
V O P ~  2, M O ~  B, ~ u n e  P~SQ,  poSB-630 

TMsl repor$ dessmp%bes vane, oone, and qu8ok s h e a ~  
t e s t s  on samples of Norwegtan qufok-clays (wf t h  
sensf%%vftfes fe the 0r0de~ of 108) a A @/p rat10 of 
0018 (where c denotes shear strength and p denotes 
ef'feotive overbwdeann pressure) wae found for t h i s  
olayo Cone t e s t s  and qufek shear t ea t s  both gave 
shear ~tl~engthsl which a ~ e e d  r~easonably we'%% w l t h  
the re  suEts of the vane t e s t s  above a depeh of' 15 
meters, whepeas below th f s  depth they were sub- 
st;antSaBf y I m e r  than vane stkengths 



EIlE, 1911fam C o  Vane fn-place so l1  shear devise developed and 
applied by Oregon Sta te  -Hfghway Dejisalatmhn%b ASIPBB Spesfa14- - 

Teohnfcal PublieatSon Noo on Vane Shear TestSag 
of SoPPs, Movember. 1957# . . 

The development and use of a f i e l d  vane apparatus 
99 detemhfaag the shearing etreng%h of soP3.s foz11~d 
i n  f m s h  water swamps and bs~aak%sh water %SLdaf - f l a t @  
fa Weaferm O~egolm, f a  des&-k,e-dto (P$e l%mf%'at%ons 
and adlvan%$ges of" tihe vane d d a s  aa a -f"9s1& .too% fn 
loaating questf onable f ounndat%m - ereas -aM aepths 
fn non-granula~ materfals a& detednSnrg t h e f ~  sheep 
a t ~ s n g t h a  f o r  embankment de sf gn are d9sausse8, 

Kallstenius, Torsterne Swedish vane borela designo Contrfbutf ons 
t o  the Discussfon on Symposium on Vane Shear Testwg of Soils, 
November 1957. ASTM Specfal TechnScal Publication WOO 19.3, 
7 0 ~  e 

Inaludes a ske%eh of a vane borer apparatus used 
i n  Sweden i n  1918-9 

Lea, BOD, and BeDo Benedf~$a The "FOUMDATIOBT@ vane t e s t e r  f o r  
measwlng in-s f tu  sheap strength of so i l .  I n  Proeeedingh 6th 
Canadian S o i l  HechanPes Conferenoe, Deoember 1952, Natf onaf 
Research Counoll of Canada, Associate Committee on So i l  and Snow 
Heohanfae, Teohnfcal Memo. No, 27, g . 6 0 ~  

Thf s report  outPPnea the development of a gear cb5vefi, 
automtfc s t p e a s - s t ~ a i n  r eco~d ing  f f e ld  vane C, Results 
obkained w f t h  t h i s  apparitua tend t o  agme with shear 
strengths de%ersmfned by aonsolf da tesd-qu%ek t e s t s  but 
area usually from one t o  thee t%mes ( g r e a t e ~  than those 
from l a b o m t o ~ y  unasor&fned comp~eas%an tes%a0 



Meoham, Js60 A vane bopep f o r  t e s t ing  the s tabf l f  t y  and etpeng4zh 
of sofP subwades and s o i l  foundationso BtPPletir~ Moa l P B  
Egginee~fag Experiment St;atfon, Unfve~sf ty  of' Idahoo BBosaowo 
Idaho, Deoembs~ 1956, &pe 

A r e p m t  of the work oarr ied on by the l3ngfneering 
Testing Laboratory and Engineeasfng Experfmen% 
Stat ion of the Unfvepsity of 'Idaho and the H a t e ~ f a l e  
Dfvf s$on of the  Idaho Department of Highways f n  
a study of a truok-mounted vane bolaera The use of 
several d i f fe rent ly  shaped vanes and the e f fec t s  of 
these shapes on s o i l  disturbance i s  r e p a t e d o  The 
author concludes tha t  the vane apparatus offers  a 
convenient and eeonomic method of obtaining data 
required i n  foundation designs and s t ab i l f  ty 
analyses, 

Elohan, Dineeh and GS~arerJ S%zagh Jafao FfePd vane sheaao %eatso 
Civil  Engfneerfng and Publf s Worke Revfes, V d a  52, ~ V O O  618, 
Deoemba~ 1957, p 1387-1388 

Reports the use of a small f i e l d  vans (2 jlnshes by 
3 fnchee] f n  the blaok cotton aof ls  of Indiao The 
s o i l  tes ted Plerd a shearfng stksngth of a I f % t l e  over 
one ton pep square foot  and was of suoh a na tme  
t h a t  f' fne a ~ a a k s  would open up ~ 5 t h  s%r888 pelease 
brought abople by -aamplfng and %sp9mmiqg f o r  B a b o ~ a t o ~ y  
tes%fngo The authors repor% an fW9eatf oa of mope 
re l fab le  a h e a ~  s%~eng%h data by the f fe ld  vane 
teertfng than by uansogfined oomp~essfon %es$fng, 

Mwpm, BOAo Penetrometer and vane t e s t a  applied t o  paflway earth- 
wopkso Ppoaeedings, Fbs$ Aust~allan-New Zealand Conferenoe 
on Sof 1 leahanfc a and Foundat ion Eng%meer%ng, Me&bomne, June 
1952, p.135-160. 

The aukho~  out%%nes the development and use of the  
f I e l d  vane and penet~onaete~ by the New Zealand 
RaSXweysa Detailed drawinge of both a pa~a%ug%~ E note& on slope e tabf l f ty  design, and t e prao%%@al 
use of vane data, ape fncludedo ( ~ S s e n s s i o ~  of 
th$s paper by DIOo AoWo Skempton and L, JO W d o e k  
appear on pages 156-160 of' the ~ r o a e e d f n g s ~  1 



Newland, P o L a  and BoHo Allelyo fur the^ evidence of increase cf shear 
strength wrfth depth provided by vane t e s t s  on a peeent deposfk 
of so f t  c layo Prooeedings, F i rs% Aust~alfa-mew Zealand 
CoMe~enee on So51 Mechanics and Foundation Ehgbee~ ing ,  
M ~ I ~ O - Q ,  ~ ~ n e  1952, p, 136-160~ 

The aPaZ;ho~a ~ e p m t  Prnvestfgations earr4lad out f n  
cronner~tfon &%h the gltabf195y of a hilghway ern- 
6andkmen% founded on a 30-ft depogf % of very sof%, 
sensftfve s l a y  whfch would appear t o  have been lightllg 
overoonso19datedo Remarkably c onsis ten% resu l t  s 
showing a l fnear  increase In shear s t rength wf th 
depth were foundo The paper eonoludes with a brief' 
analysi a of the s t a b i l i t y  of the embankments agafnst 
f a i l m e  by spreadfngo 

Osterbe~g, J a O o  Introduetfon t o  Symposfonn on In-Plaoe Shear 
Testing of So51 by the  Vane k%halfo ASTH Speofal Tecrhnieal 
Publfaation, Noo 193s Symposfum on Vane Shear Testing of Soils ,  
Bovenibe~ 1957, p .I-7 

The eruthons tpaoes the hf s to r i ea l  development of 
the vane  bore^, bmsfefly deserfbss the prino%p$es 
and equfpment used In sane testfng,  dfesusses 
t e s t fng  teabfquea  and f aotors af fe~$%ng tea$ 
~esu%$s and f inagly fnoludee the ~ e e u l t s  of t e s t a  
p e ~ f o ~ m e d  under) h i s  di~ecrtfon i n  Milwaukee,, 
W i ~ ~ ~ n ~ f n a  

Skempton, AeWo Vane t e s t s  i n  the a l l u v i a l  plafn of the River Forth 
near G~rmngernouthe,, GBateehnique, Vol, 1, NOO 2, December 19b8, 
p 0 113-1240 

The use of a vane appa~atua  t o  d ~ p t h s  of 100 ft 9rn 
sfWy alay, is d e s s ~ f b e d ~  The au%hor developed 
a teohn9que f o r  measwing the remoulded a t ~ ~ n g t h  0% 

a olay %a-sitao Vane t e s t a  and wm~onf ln~d o m -  
ressfon. t e ~ t s  were in elose apeemsnt t o  a depth of 

% f% A t  -eater depth the vane gave i@~kea&%ng 
sf$~eng$hs whjibe the sample strength8  em$ %nag8 
e$sen%%elXy oorn~$ara%~ The o/p pat50 was fomd ts 



be 0e17 whe~e B = widrained shearing atreggth 
and p = effect ive overburden pressureo Sugges- 
t ions  a m  ten ta t fve ly  put forward which may be 
helpful f n  deoiding whether any par t icu lar  s e t  
of undisturbed samples are r e l i a b l e o  

Skemptm, AoWo and AoWa Bf shopo The maswement of' the shear 
strength of s o i l s o  G4oteshnfque, Vole 2, gob 1, June IqSO, 
pd9O-1080 

The authors outlilne the valaious oornmonly used 
shear s t ~ e n g e h  t e s t f  ng techniques o The vane 
t e s t  %s fmePp1~dledl a s  en un&ained sheering 
a~%~eng%h tesltfng teehnfqueo 

Vey, Eo and La S c h l e s f n g e ~ ~  Soil shear t e s t s  by means of rotat fng 
vanes o Proceedinge, Bghway Research Board, Vo1 o 29, 1949, 
P 0 54.4~353 0 

TMs paper descmibes t e s t s  and reposts the  1.em1.t;~ 
of vane shear tests perfopmed 1x1 Ghioago allagso 
B e  aut'lams used an applied r a t e  of r o t a t f m  of' 
1 d e g ~ e e  pep mffaute and ~ e c o r d e b  to~qaae versa641 
angle of EPm the, 20 t o  k5 ft depth las 
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