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CONDITION SURVEY OF SOIL-CEMENT ROADS 
SYNOPSIS 

The Subcommittee on the Use of Portland Cement in Soil Stabilization circu
lated a questionnaire to all State highway departments designed to yield informa
tion on the design, construction, maintenance and serviceability of soil-cement 
base courses with bituminous wearing surfaces Special attention was given to 
the following items* 

(1) Chmatic conditions, (2) Design of roadway, (3) Types of soil in base 
and subgrade, (4) Cement content, (6) Construction methods, (6) Weather 
condition during construction, (7) Type and condition of wearing surface; and 
(8) Traffic and maintenance 

Replies were received from 46 States, 23 reporting on a total of approximately 
200 miles. The other 23 States did not construct any soil-cement projects Mis
sissippi reported the longest project which is 23 8 mi long but most of the pro
jects are less than 2 mi in length 

Cement quantities varied between 3 5 and 14 per cent depending on the type of 
soil, the best soils required low cement factors and it is increased with the clay 
content In a few instances, however, high cement factors have been used with 
fine sandy material probably due to the organic matter in the soil 

AH projects under traflSc have been surfaced with some type of bituminous 
wearing course These courses vary considerably but generally they are an armor 
coat type or mixed-in-place type approximately } in to f i n thick Tar has been 
most extensively used as the prime material and several States report scaling 
where no prime has been used 

The soil-cement bases are rated as follows: "Excellent" 44, "Good" 17, and 
"Fair" 3. None is rated as "Poor" The wearing surfaces are, in general 
rated lower than the bases and on 4 projects the surfacing is classed as "Poor". 

The sub-committee on the Use of Port- 8. Condition of Wearing Surface 
land Cement in Soil Stabilization has 9. Maintenance 
had for its major project durmg 1940 a 10. Traffic 
condition survey of soil-cement projects The primary purpose of the survey was 
constructed by highway departments, to determine the conditions of the soil-
The data were collected by means of cement bases but it is impossible to 
questionnaires sent to individual states separate entirely the condition of the 
by members of the sub-committee. base and the condition of the wearing 

As the serviceability of a project is surface. Base failures will cause failures 
determined by many factors which are in the surface course but an inadequate 
variable on each project the question- or poorly constructed wearmg surface 
naire asked for very comprehensive may give a general impression that the 
information on the following items: project is bad when in reahty the base 

1. Climatic Conditions may be giving excellent service. For 
2. Design of Roadway these reasons an attempt was made to 
3. Types of Soil Treated obtain information on the condition of 
4. Types of Subgrade Material the base and wearing course separately. 
5. Construction Methods The conditions of the projects were 
6. Weather Conditions During Con- divided into the followmg classifications: 

struction Excellent, good, fair, poor and very poor. 
7. Tj^e of Wearing Surface In most instances the condition is ex-
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pressed as a percentage of the total area 
of the project and where such data could 
be obtained the following limits were 
used for the various classifications: 

Percentage of 
Total Area 

Excellent Less than 1 
Good 1 to 5 
Fair 5 to 16 
Poor 16 to 30 
Very Poor Over 30 

The committee realizes that these 
percentage ratmgs are purely arbitrary 
and are open to any amount of argument. 
Some engineers will no doubt believe that 
a project having 1 per cent defective 
areas should not be rated as in "excellent" 
condition. There are probably others 
who would judge a project to be m "ex
cellent" condition with considerably more 
trouble present than is indicated by this 
figure. The figures were set to conform 
with the ratings by a number of engineers 
of several projects which have been 
under traffic for sometime 

I t is necessary, of course, to arrive at 
an "Overall" rating of a project which 
contains several types of defects. For 
instance, an area that has failed com
pletely so that it must be removed or 
rebuilt is far more serious than an area 
from which the surfacing has scaled off 
but where the base is firm and intact. 
In order to arrive at an "Overall" rating 
of a project, failed areas were assigned a 
value of 80 per cent, areas of deep ravel 
or softening to a depth of f in. to 2^ in. 
were considered at 15 per cent and areas 
of very thin ravel or surface scale were 
considered at 5 per cent. For instance, 
if a project contains 1 per cent failed 
areas, 10 per cent areas of deep ravel 
or softening and 20 per cent of surface 
ravel or scale, the "Overall" rating of 
the project would be obtained by multi
plying the per cent of defective area by 
the assigned value and adding these 
results. In the example just quoted the 
sum is 3.3 per cent and the rating of 

"Good" would apply. In addition to' 
the numerical ratings, data were also 
collected on the workmanship because 
many of the projects were constructed by 
personnel having their first experience 
with soil-cement work. Very often de
fects can be traced directly to improper 
or madequate procedures dunng con
struction. Reports were not requested 
on projects less than one year old as it is 
believed that such projects have not 
been in service long enough to give worth
while information. 

BUMMAST 

Replies to the questionnaires have been 
received from 46 states, 23 reporting a 
total of 68 projects aggregating approxi
mately 200 miles. The other 23 states 
have not constructed any soil-cement proj
ects. Mississippi reported the longest 
project, 23.8 miles, but most of the proj
ects are less than 2 miles in length. 

Cement quantities have varied be
tween 3.5 and 14 per cent depending on 
the type of soil; the best soils required 
low cement factors and it is increased 
with the clay content. In a few in
stances, however, high cement factors 
have been used with fine sandy material 
probably due to the organic matter m 
the soil. 

All projects imder traffic have been 
surfaced with some type of bituminous 
wearmg course. These courses vary 
considerably but generally they are an 
armor coat type or mixed-in-place type 
approximately f to f in. thick. Tar 
has been most extensively used as the 
prime material and several states report 
scaling where no prime has been used. 

Of the 68 projects on which complete 
reports were received the soil cement 
bases are rated as follows: "Excellent" 
44, "Good" 17, "Fair" 3, and 4 lacked 
information for proper rating. None 
was rated as "Poor". In general, the 
rating of the bituminous wearing surface 
was lower than the rating of the base. 
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820 SOILS 

The report shows that the wearing 
surfacing on 4 projects was rated in 
"Poor" condition. All the others were 
more satisfactory. 

The data tabulated from the question-
najies are shown in Figures 1-6. The 
condition ratmgs for a project in Mis
souri and one in Wisconsin were not 
shown in the questionnaires returned 
from those States and were, therefore, 
not included in the tabulation. 

The most frequent defect reported in 
the soil-cement is that of scaling off of 
the wearing surface which is frequently-
accompanied by slight softening of the 

soil-cement base at the surface. Numer
ous explanations for this occurrence are 
reported but' there does not seem to be 
any definite concensus. Among causes 
mentioned are: (1) Inadequate control 
of surface finish caused by dry mix
tures (2) bladmg of excess material to 
edges (3) lack of compaction (4) dis
placement by compacting equipment (5) 
inadequate thick wearing surface. An 
absence of prime is mentioned as a 
probable cause of scaling of the wearing 
surface and several states mention that 
the prime appeared to soften the top of 
the soil-cement base. 




