
Discussions 

Comparative Studies of Field and Laboratory CBR Results"' 
by 

J.i\I. Kate 

V.K. Tokhi** 
rrhe writer appreciates the _work <?f the Aut hor wh ich wil l be of us_e to t_he 

Soil and Highway Engrncers Ill and a round the area where soils with 
similar characteristics exist. The author has come to the conclusion tha t 
the CBR determined in the field is always h igher than the CBR determined 
in the laboratory for the sa me soil under ide ntical conditions of test with 
regard to density, degree of saturation and procedure of test. (CBR)1r.1, 
has been found to be higher than (CBR)fidd by between 20 to 50 per cent, 
the avcraoe reported value being 35 per cent. The author attributes this 
to confine

0
ment of laboratory specimen in the mould. Whereas confine

ment of laboratory sample which is surely several times the confinement 
available to soil in the field, particularly for low CBR values and is there
fore an important factor, the following points may also require careful 
consideration . 

(i) The loading fram e jack a nd the dead weights kept for reaction 
weights in the field on the equipment might weigh more 100 kg 
and thus provide additional confinement to the field specimen in 
addition to that which is available from soil itself and also the 
guide weight. This will be a function of distance of legs of loading 
jack from the CBR-smaller the distance larger the confinment. It 
may probably be better to use a loading equipment which does 
not alter the stress distribution within the virgin soil. An equip
ment shown in Figure 1 which is mounted at the rear of a truck 
may be useful (the minimum distance of truck wheel from the 
plunger may be over f m). This has been used by the writer for 
field determination of CBR (Tokhi 1974). 

(ii) The Author reports that after 48 houre of submergence the soil 
specimen collected for determination of moisture content showed 
100 per cent degree of saturation. The method used for subrnern
ing the site of test and the depth from where the specimen w~s 
collected is not mentioned. The minimum depth at which this 
~becking _should be d_one must be deeper than the depth which is 
mvolved 111 deform-:ttion as the plunger penetrates its full stipulated 
depth of 5 mm. This depth should be about 2 to 2.5 times the plun
ger diameter or 10 to 12.5 cm. If undisturbed sample is collected 
from the same place depth of satura tion should be about 17.5 cm. 
Now assuming that the flow commences at an initia l head of 15 
cm. which falls to I cm. at the end of 24 h ours. The head is 
brought back to 15 cm . after this and falls to l cm. at the end of 
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FIGURE 1 Track mounted CBR opporatus 

24 hours (total time 48 hours), then total depth of flow of ,, atcr 
would be I 7 .5 cm if the permeability of the soil is a t least 2. 70 X 
! 0- 1 cm/sec. ( calculations based on theory of falli ng head permea
meter). This assumes that the soil is initially saturated and that 
no flow of water takes place in the radial direction. Hence the 
actual time required for a depth of 17 5 cm to get sa turated will be 
more than 48 hours. When the actual permeability of soil is less 
tha n 2. 74 x lo- ~ cm/sec which is the case with as many as 8 test 
sites (out of 20), the saturation will be incomplete. 

With regard to the second conclusion that is the pocket penctrometer 
readings must be used with caution as they do not represen t the true 
values. An analysis of Figure 4 of the au thor shows that when CBR < 5 
the maximum error occurs at field penetrometer resistance of 3.8 kg/cm2 

when actu:il field CBR is 2.6 while from the laboratory curve a value of 
3.5 is obtained. This variation is also 35 per cent. Beyond CBR of 5.0 
the use·or pcnetrometer resistance will result in error on safe side. 

Thus use of penetrometcr resistance can result in maximum error of 

35 per cent while tbc maxi mum error in (c:;:1~;,:;d is 52 per cent (with 

respect to test number I 3). Hence reliance on pcnetrometer resistance is 
likely to result in smaller error and it is mucb easier and quicker to obtain 
a pcnetromcter reading t ha·n conduct a CUR test. 

l 11 add ition to the aut~ors comments illustrc1kd in Figures 2, 4, 5, 6 
.:nd 7 of the paper follow mg more observations can be made 

1. 1 here is a linear relationshi p between the field CBR and -:ohcsion. 
This is shown in Figure 2 below. 
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FIGURE 2 Varia tion of cohesion with field C BR 
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FIGURE 3 Variation of (CBR)iab/(CBR)11, 1d with field CBR 
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FIGURE 4 Variation of (CBR)iob/(CBR)1;cict with liqu id limit 

The variation of (CBR) lab versus field CBR is shown in Figure 2• (CB R)field 
3. Though there is considerable scatter there is a tendency for the 
ratio to be higher for low values of field CBR. 

3. The ratio ~:R) t,,h is h igh for soils with high liquid limit. From 
( R)Jield 

the three tables given by author and h is Figure 7, it may be 
concluded that the soi ls with liquid limit > 32 per cent and 2 µ, 
soil content of> 2-i per cent the CBR will :ilways be less than 4. 
There are IO such tests out of 20 (See Figures 4 and 5). 

The writer wishes to emphasise again that the above observations as 
als? given _by the author in Figures 2 and 4 through 7 of the paper are 
valtd for soils that are essentially similar to those that exist in the area 
investigated by the author. The writer feels that it may be possible to l ink 
up a factor which is a funct ion of the index properties along with satura
tion moisture content and clay content with the CBR to obtain a unique 
relationship valid for the area. 

Before ending the following c;:rrors appear t o have been made in 
Figures 5 and 7. 
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(i) ln F igure 5 the abscissa should show CBR values of I', 2, 3 etc. 
and not 10, 20, 30., etc. 

(ii) In F igure 7 the points shown by (o) indicate_ th~ vari ation o~ c)ay 
content with CB R a nd those shown by ( X) rnd1cate the vanat1on 
of liquid limit with CBR. 
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Author's Reply 

1.,he autho r wishes to thank Shri V.K. Tokhi for his keen interest m the 
above paper. T he writer's comments are well taken and the author 

agrees wit~ the three ext ra po ints brought out hy additional analysis and 
mterpretat1on of authors 's data. 



112 1:--,·nrAN GEOTECHNICAL J OL1l NA L 

\\'ich regard to his other points the folio\\ ing may be noted : 

(i) The loading fra me used by author is a detachable one with the 
provision for the adj ustments of width a nd heicht. The maximum 
dimensions of the loading frame are 140 cm x 80 cm in pla n and 
height 130 cm. Figure l shows the plan of the part o f the loading 
frame touching the groun d. Thus the minimum distance from 
test point to the base channel is 40 cm. The ra t io of this d istance 
to the plunger dimension is a s high a s 8 indicating almost no 
effect of addi tional confinement due to the loading frame. 

( ii) 
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0 

T he ar ra ngement presented by writer is also sa tisfactory and may 
be used if available. It may be mentioned here that the area 
wherein these tests were carried out lies in a dense forest and is 
accessible by j eep with efforts. Everytime it is necessary to 
d ismantle the loading frame to enable to carry it , in the jeep and 
asscmb at test location. 

Actual data regarding the method of saturation was as follows. 
An initia l head of 15 to 20 cm was given to t he sample. After 
the head fell by about 10 cm or so more water was added to 
bring back t he bead to original value. This was necessary 
several times in som e of the cases. Samples for moisture content 
were collected from just below the sample base and also moisture 
content was de termined from samples taken from within the CBR 
mould after C BR was determined in the laboratory. All sam ples 
invariably showed full saturation. The author however appre
ciates the idea of estimating time required for saturating the 
tield sample on the basis of estimated permeabili ty so that 
planni ng of saturating the site can be done more rationa lly. 
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T he author agrees with the writer's co mments reg.irding the use of 
r,•netromctcr resi~tance fo r estimating CBR value . It is, however, 
emphacised aga in that for actual pavement design gn.:atcst relia nce must 
be p laced on the field C B R \'a lues. Use of penctrometer readings is 
better limited to having approximate idea of rdativc CBR va lues at 
different locations. These readings can be of use in deciding locations 
where conducting field CBR test can be more meaningful and useful. 




