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When the results of extensive tests of soils along the length of a road in 
Kenya scheduled for reconstruction were grouped using their agrogeo­
logical classification, it was possible to prepare curves 1·elating liquid 
limit and soaked CBR values. From these curves, design charts can be 
prepared showing construction thickness related to liquid limit for each 
of the soil groups. This method of classification was then applied to the 
results of tests from another length of road 200 miles away and with a 
different climate, and yielded similar forms of curve. This relation­
ship of construction thickness to liquid limit enables an assessment of 
the design requirements of soils along the length of a proposed route to 
be made with a reduced testing program. It may be extended to other 
soils and to other properties of the soil. 

•IN WORK carried out in Kenya on two roads, one from Athi River to Namanga and the 
other from Leseru to Malaba River (Fig. 1 ), a problem arose in the identification of a 
black soil occurring on the former. As a consequence of the solution of this problem a 
design system was evolved. 
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Figure 1. Location of the two test roads in Kenya. 
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Figure 2. landform of the Kapiti Plains. 
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Figure 3. landform and vegetation on the basement 
series. 

Figure 4. Geology of Athi River-Namanga area. 
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Figure 5 . Mean annual rainfall of Athi River-Namanga area. 
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Figure 6. Liquid limit versus plasticity index for subgrade soil of Athi River­
Namanga area. 
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Figure 7. Relationship of liquid limit to soaked 
CBR for black soil. 

Figure 8. Relationship of liquid limit to soaked CBR 
for other soils. 



The soil in question is locally called 
black cotton soil and occurs in the ter-
rain shown in Figure 2. This does not 
accord with the conditions of poor drain­
age typically associated with black cot­
ton soil. A typical location is that oc­
curring further south on the same road 
in the bare area in the right middle dis­
tance of Figure 3. 

The formation of the black soil is 
not explained by reference to the geo­
logical map shown in Figure 4 (1). It 
existsfromAthi River to point A.-Nor, 
although rainfall is the chief element 
in the climate causing variation of any 
particular parent material (2), does 
reference to the rainfall map shown in 
Figure 5 (3) explain its extent. 

The auflior has found that, in places 
where other sources of information 
may be scarce, agricultural classifi­
cations may be used (4). Two such ref­
erences (5, 6) identify black soil under 
these conditions as being related to a 
parent mate1•ial of volcanic ash and as 
containing montmorillonite. A further 
source (7) describes the soils beyond 
pointA toNamanga as being kaolinitic. 

From this it seems reasonable to 
assume that the soil to point A is formed 
from volcanic ash of the Upper Athi 
Tuff series that originally existed to 
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Figure 9. Relationship of liquid limit to construction 
thickness for Athi River-Namanga road. 

point A, but is not so shown on the geological map. Over part of the area it is now pres­
ent only in the form of the superficial soil to which it gave rise. 

With this assumption for the identification of the black soil, it would be logical on the 
grounds of the different clay element present in the soils for them to be distinguishable 

Figure 10. Mean annual rainfall for Leseru-Malaba River road area. 
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t 
Figure 11. Geology of Leseru-Malaba River road area. 

by Atterberg limits. Figure 6 shows this to be the case. An attempt was therefore 
made to relate engineering properties to these limits. A relationship between subgrade 
liquid limit and soaked CBR was found for the black soil (Fig. 7). Similar results ob­
tained with soil from other sources are shown in Figure ~-

The next step was to apply a standard design curve to these results. A chart based 
on such a curve for a 9,000-lb wheel load (8) is shown in Figure 9. Thickness has been 
reduced by 10 percent because of absence of frost. 

The same procedure was applied for the Leseru-Malaba River road. Rainfall and 
geological information are shown in Figures 10 and 11 (9, 10). The Atterberg limits 
shown in Figure 12 indicate that, for the length of the road fl•om Leseru to mile 31 from 
Eldoret, points generally lie nearer to the A line than those for beyond this point. The 
division corresponds to the geological junction of the basement and Nyanzai1 systems. 

The1·e is again some relationship shown in Figure 13 between the soaked CBR 
and liquid limit using these divisions, and the pavement design chart derived as 
previously discussed is shown in Figure 14. 
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Figure 12. Atterberg limits for Leseru-Malaba River road area soils. 
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Figure 13. Relationship of liquid limit to soaked CBR for 
Leseru-Malaba River road area soils. 
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Figure 14. Relationship of liquid limit to 
construction thickness for Leseru-Malaba 

River road. 

CONCLUSION 

Information on the genesis of 
soils may enable a classification 
to be made in which derivation 
can be related to pavement design 
requirements . Appraisal of prop-
erties can be obtained from a 
much-reduced laboratory testing 
program. Such a relationship 

applies to the parent rock and, where soils are sedentary, care must be taken at the 
edge of a geological formation to distinguish between relict soil from a vanished layer 
and that from the underlying rock. Extension of this work in this area could produce a 
widely applicable simplified system of design. 
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