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CONDITION SURVEY OF SOIL-CEMENT ROADS 
B Y W . H . M I L L S , J R , 

Last year the Subcommittee presented 
in a series of six tables^ the pertinent 
data concerning the construction and con
dition after a period of service of 68 soil-
cement projects in 23 States, which com
prised practically all of this type of work 
in place at that time. 

A more detailed analysis of the con
dition data has since been made and is 
presented here in order to complete the' 
survey. For ready reference the tables, 
included in Figures 1 to 6 are reproduced. 

The conditions of the projects were 
classified as: excellent, good, fair, poor 
and very poor. 

In order to arrive at overall .ratings 
for the projects, failed areas were as
signed a value of 80 per cent, areas of 
deep ravel or softening to depths of f in. 
to 2-J in. IS per cent and areas of very 
thin ravel or surface scale 5 per cent. 
For instance; if a project contains 1 per 
cent failed area, 10 per cent deep ravel 
and 20 per cent surface scale the overall 
rating would be: 

001x80%+010x15% 
+020x5%'=3.3% 

This would place the project m the classi
fication "good" on the following scale: 

Class 
Excellent 
Good . . 
Fair . . . 
Poor . . . 
Very poor 

Overal^rating, 

Less than 1 
. 1 to 5 

5 to IS 
. 15 to 30 

. Over 30 

On this basis the soil-cement bases of 
64 projects were classified as follovvs: 
excellent 44, good 17, fair 3. Informa
tion for proper rating was lacking on 
four projects, and none was rated poor. 

1 Report of Subcommittee on Use of Portland 
Cement in Soil Stabilization, Proceedings, High
way Research Board, Vol 20, p 812 

S U P P L E M E N T A R Y DISCUSSION OF DATA 

FIGURES 1, 2, 3 

Age The projects in service vary in 
age from 1 to 7 years. Four projects in 
South Carolina are more than 5 years old 
and one project in Texas is over 7 years 
old I t should be remembered that 
projects less than one year old were not 
included as the committee felt that the 
service records on such projects would 
not be significant. 

Soil- Information is presented on the 
soils which were mixed with cement and 
on the subgrade soils. The data show that 
soils of almost every conceivable type 
have been used In general, A-2 and 3 
soils predominate but many projects are 
reported where A-4, 6 and 7 soils were 
used. The cement contents likewise vary 
greatly The minimum cement content 
reported was on a project in South Caro
lina where 3 per cent by weight was used 
with a soil having 38 per cent clay, 19 
per cent coarse sand and a plasticity index 
of 14. The maximum cement conteht of 
14 5 per cent is reported on a project 
in Illinois where the soil has 34 per cent 
clay, no coarse sand and a plasticity index 
of 16. There are no definite relations be
tween any of the soil tests and the cement 
contents but in general the cement con
tent is increased with increases in the per
centage of clay. The cement content for 
the projects was determined usually by 
laboratory tests designed to show differ
ences not only in clay content, plasticity 
index, etc, but also differences due.to 
organic matter. In most cases, the Ten
tative Standard Procedures of the 
A S T M . were followed Seven to 7 9 
per cent cement by volume is reported on 
8 7 per cent of the projects, 8 to 89 per 
cent on 38 per cent of the projects, 9 to 
9.9 per cent on 25 per cent of the projects, 
10 to 10.9 per cent on 39 per cent of the 
projects. In most cases the quantity was 
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varied within the limits of a project due 
to differences in the soil and the foregoing 
figures in many instances include two or 
more percentages for the same project 

In general, the subgrade soils were of 
the same type as the material stabilized 
but in a few instances selected soils were 
used for the base course 

FIGURE 4 

Climatic Condtttons It is difficult to 
present any summary of these data because 
of great variations encountered in dif
ferent sections of the country The maxi
mum annual rainfall reported was 60 in 
and the minimum was 5.8 in. Nine proj
ects are reported in areas having less 
than 20 in. annual rainfall and 32 where 
the rainfall is more than 40 in. Some 
rainfall is reported on practically all proj
ects during construction. I t is a coinci
dence that the project showing the least 
annual rainfall had the most rainfall dur
ing construction. 

Snowfall ranged from a maximum of 
" 72 in. on the upper peninsula in Michigan 

to a minimum of zero for projects in 
California and Georgia. Twenty-three 
projects had more than 10 in. of snowfall. 

The minimum temperature reported 
was a low of - 3 0 ° F. in New York. 
A project in Michigan was subjected to 
the most freezing as it was reported that 
the thermometer was below freezing for 
159 days per year at this location. Alter
nations of freezing-thawing are prob
ably more severe than continuous freezing 
but data on the number of alternations 
are not available. 

Design: In general, design features of 
the projects varied almost as much as the 
climatic conditions. The widths varied 
from 9 to 30 f t . with shoulders from 1 to 
10 f t . wide, ditches from 0 5 to 6 f t deep 
and crown from 1^ in. to 6 in. with most 

1 projects having 2 in. or less. The thick
nesses are generally 6 in compacted but 
a minimum thickness of 3 in. was re

ported on one project and a maximum 
thickness of 14 in on another. 

Traffic The projects are for the most 
part subjected to relatively light traffic 
but on one project in Texas 6,800 vehicles 
per day is reported The minimum re
ported is 43 vehicles per day. Forty 
projects have traffic densities below 500 
and three projects have densities above 
1,000 The traffic on the other projects 
is between 500 and 1,000 per day. Truck 
traffic is variable, a maximum of 684, 
5-ton or heavier, trucks being reported on 
one project and none at other locations. 

F I G U R E 5 

Equipment- The information shows 
that in general the same type of con
struction equipment has been used on 
all projects and that the mixed-in-place 
method has been followed on the ma
jority of the projects. Fourteen projects 
have been constructed by traveling mixing 
plants and, of course, use of this equip
ment resulted in great differences in pro
cedures I t IS impossible to describe in 
this report the methods of handling the 
various pieces of equipment but this fac
tor probably contributed more towards 
the efficiency of construction than the use 
of any particular apparatus 

Pulverizing Pulverization of the soil 
prior to the apphcation of cement has 
caused considerable concern and the data 
show that in the majority of instances 
pulverization to at least 80 per cent pass
ing the No. 4 screen was secured. 

Spreading Cement- The hand method 
of applying cement was used generally 
but mechani<^l spreaders were used on 17 
projects. 

Compacting and Finishing Al l of the 
projects except some of the very old ones 
were compacted with a sheepsfoot roller 
Finishing operations and the rolling of 
the top surface are of great importance 
and generally the final rolling of the top 
of the surface was performed with a 
three-wheel steel roller. Some States re-
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port the use of a roller with pneumatic 
tires for this operation and in a great 
many instances i m to i in of the top 
mulch was bladed off and wasted for the 
final finishing operation In several in
stances softening of the top i in. to 1 in. 
I S reported where the final finishing was 
not satisfactory. , 

Protective Cover. Most of the bases 
were protected from evaporation losses 
for seven days following the final finish
ing operation. The use of wet earth is 
most common and was reported on 23 5 
per cent of the projects Wet straw and 
sawdust were used on 14 5 per cent of 
the, projects, sprinkling for 2 or 3 days 
on 4 3 per cent and covering with water
proof paper on 1 4 per cent. Moist bur
lap or cotton mats were used on 4.4 per 
cent of the projects Applications of tar 
prime are reported on 8 7 per cent, asphalt 
emulsions on 1.4 per cent and cut-back 
asphalts on 2.9 per cent. Three States 
report that no protection was used and 
no protective cover is reported for 26.1 
per cent of all projects. At the completion 
of the curing period many of the projects 
were opened to traffic before the surface 
course was applied. This period varies 
from 0 to 425 days but in the majority 
of instances, the surfa9ing was applied 
before the base was 60 days old. 

Prime: Tar was used as the priming 

material in the majority of cases and 47 8 
per cent of the projects are reported as 
primed with tar In general, the quantity 
varied from 02 to 03 gal. per sq yd 
Cut-back i asphalts were used on 304 per 
cent of the projects and asphalt emulsions 
were used on 4 3 per cent. 

F I G U R E 6 

Condition The most frequent defect 
reported is that of scaling of the wearing 
surface which is frequently accompanied 
by slight softening of the top surface of 
the base; 43.5 per cent of the projects 
contain this defect. Areas in which there 
was deeper scaling or softening for depths 
of f in. to 2\ in of the soil-cement base 
are reported on 27.5 per cent of the proj
ects Areas of actual failures of the soil-
cement base are few in number and ex
tent. No project was reported with more 
than 9 5 per cent of the total area as 
failures but some failures are reported on 
27.5 per cent of all of the projects. 
Among different causes of failures are, 
listed: (1) low cement content; (2) in
adequate subgrade drainage and support; 
(3) unsatisfactory compaction due both 
to inadequate moisture control and poor 
'subgrade support, (4) excessive mixing 
time after the application of the cement 
and water. 
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