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SYNOPSIS 
As the result of three soil stabilization experiments conducted in South 

Carolina in 1935, much practical information about the use of coal tar as a 
stabilizing agent has been acquired 

Two general methods were tried In one a smtable oil or low viscosity tar 
was first mixed with the dry soil and then a more viscous tar binder was incor­
porated with the mixture In the other method water was first added to the 
soil to soften lumps and otherwise prepare the soil for the addition of a viscous 
tar binder 

The experience indicated that the latter, called the wet method, gave the 
better results 

The report describes four other projects in Georgia, North Carolina and South 
Carolina on which the experience gained in the three experimental projects was 
utilized In general procedure was as follows Scarification of surface, addi­
tion of water to increase the moisture content two or three per cent above that 
required for maximum density, addition of coal tar as determined by laboratory 
tests, drying to slightly below moisture content for maximum densification, 
compaction, surface application of tar, and cover aggregate 

The laboratory methods and special shear test apparatus used in acquiring 
information about the soils are described and discussed 

Three important soil stabihzation ex­
periments were conducted during the 
summer of 1935 by the South Carolina 
Highway Department They furnished 
a large amount of practical information 
about the use of coal tar as a stabihzing 
agent and verified certain conclusions 
which had been reached from laboratory 
investigations It was our privilege to 
suggest the particular method of con­
struction used and observe the results of 
the experiments 

E X P E R I M E N T NO 1 

The first experiment consisted in the 
tar stabihzation of one mile of soil on the 
road between Johnsonville and Heming­
way We were requested by Mr Charles 
H Moorefield, late State Highway Engi­
neer, to recommend a suitable method for 
the stabihzation of this section with tar 

Representative samples of the soil 
were analyzed, mixed in different propor­
tions with different grades of road tar, 
and tested for stabihty, before and after 
unmersion m water, by means of a 
Koppers Shear Tester (Fig 1). This 

apparatus employs the principle of the 
Skidmore shear device but is so con­
structed that it will test samples 1 in in 
diameter, weighing only 15 g , and meas­
ure their stabilities in ounces 

Shear tests with this equipment had 
indicated, as would be expected, that the 
stabihty of a soil-tar mixture varies not 
only with the tar content but also with 
the consistency of the tar Maximum 
stabihties result from the use of viscous 
tars in nunimum amounts required to 
coat all of the soil particles with the 
thinnest possible films On this basis it 
seemed desurable to recommend that a 
VISCOUS tar be added to the soil under 
consideration However, the mixing of 
VISCOUS tars with some dry soils at normal 
atmospheric temperatures is difficult, 
even in the laboratory, and it was be-
heved that to attempt such mixing on the 
road surface would be impractical and, 
at times, even impossible For this 
reason two methods for facihtating mix-
mg were considered The first consisted 
m mixing a smtable oil or low viscosity 
tar with the dry soil and then incorporat-
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ing into this mixture a more viscous tar 
binder The second method considered 
consisted in adding water to the soil to 
soften lumps and otherwise prepare the 
soil for the addition of a viscous tar 
binder. Hereafter we shall refer to these 
two methods as dry method and wet 
method respectively 

We decided to use the dry method 
and the following recommendations were 
furnished to Mr Moorefield: 

1 After completion of grading, scarify 
road surface to desired depth and 
harrow or otherwise mampulate the 
loosened soil to break all lumps as 
completely as possible 

2 Rake out lumps larger than one-
half inch and discard or use on the 
shoulders 

3 Apply approximately 5 5 per cent 
by weight (1 6 gal per sq yd for 
4 in loose depth) of coal tar havmg 
an Engler specific viscosity of 4 to 
8 at 40°C Mix as thoroughly as 
possible (For sections containing 
less silt and more sand than the 
stations sampled, use 2 5 to 3 5 per 
cent tar by wt or 0 72 to 10 gal 
per sq yd for 4 in loose depth) 

4 Apply 3 5 to 4 5 per cent by wt 
(1 0 to 1 3 gal per sq yd for 4 in 
loose depth) of coal tar havmg an 
Engler specific viscosity of 26 to 
36 at 50°C (TC-6) in approximately 
half gallon portions, mixmg each 
portion with the soil as thoroughly 
as possible (For sections contaimng 
less sdt and more sand than the 
stations tested, use 3 5 to 4 5 per 
cent or 1 0 to 1 3 gal for 4 in loose 
depth ) 

5 Compact and drag frequently during 
the setting up period to insure 
smooth driving on the fimshed 
surface 

6 After the surface has set up suffi­
ciently apply a hght seal coat and 
cover with fine chips, pea gravel or 
sand 

Information concermng the construc­
tion of this experimental section has been 
furmshed by Mr J S Wilhamson 
Proc Thirty-Third Annual Convention, 
A R E A 1936) who succeeded Mr. 
Moorefield as State Highway Engineer. 
According to his report: 

The soil in this project, practically all of 
which passed the No 10 sieve, contained about 
16 per cent silt and 28 per cent clay (by elu-
triation) Other characteristics were approxi­
mately as follows Liquid limit 28, plasticity 
index 13, field moisture equivalent 19, shrink­
age limit 15, specific gravity 2 57 and volume 
change 23 

The average amount of 4 to 8 viscosity tar 
used was 1 48 gal , 26 to 36 viscosity tar (TC-6) 
2 25 gal and total tar 3 73 gal per sq yd 
The quantity of TC-6 used was somewhat 

Figure 1. Koppers Shear Tester—Skldmore 
Type 

higher than the quantity recommended, due 
principally to one half mile section to which 
an extra 1 0 to 1 5 gal per sq yd was added 

It was decided that small lumps of clay soil 
do not seem to cause trouble if the lumps are 
surrounded by material impervious to water 
and protected from traffic 

It was noticed that soil mixed with low 
viscosity tar alone repelled water so completely 
that rain for two to nine days did not penetrate 
windrows of the mixture more than i in 

Three different sections contained, respec­
tively, 2 9 per cent, 7 5 per cent and 5 8 per 
cent moisture when mixed with the low vis­
cosity tar It was noticed that the section 
with 7 5 per cent moisture had a "shghtly 
grayish tinge" during mixing rather than the 
"deep black cast" that had been observed on 
the section containing 2 9 per cent moisture 
Furthermore, it appeared to be lean and dusted 
under trafiic (The differences in appearance 
and behavior of these two sections undoubtedly 
were due to the fact that the greater moisture 
content of the second section caused the tar to 
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penetrate the soil, and particularly lumps of 
soil, more completely in that section ) 

The equipment used on this project con­
sisted of a disk harrow, tractors and blade 
graders, retread machine, pressure distributor 
and trucks 

Soon after this project was completed TC-6 
was applied to the surface at the rate of 0 26 
gal per sq yd and covered with sand No 
other cover has been applied since that time 

At the completion of this experiment it 
was concluded that the results were satis­
factory, but it was generally agreed that 
attempts to dry the soil following several 
severe rams had increased construction 
costs and had made the total construction 
period unduly long 

Having in mind the wet method of 
construction which had been considered 
as an alternate for this project, and on 
the basis of laboratory tests, we recom­
mended that another section be con­
structed using water instead of the low 
viscosity tar for the first mixing opera­
tion and a viscous tar for the second 
Specifically it was recommended that the 
road surface be scarified 4 in deep, nuxed 
with water to approximately the plastic 
limit and then with tar having a specific 
viscosity of 26 to 36 at 50°C 

E X P E R I M E N T NO 2 

This suggestion was accepted and 
Experunent No 2 was started on a road 
at Kmgstree, S C about 24 miles from 
the location of Experiment No 1 

The soil in this case varied from sandy 
at one end to clay at the other There 
was no opportumty to make laboratory 
tests before starting construction but 
moisture determmations were made in the 
field From these and from visual in­
spections it was decided to add 2 per 
cent water to the sandy portion of the 
road and 4 per cent to the other The 
final moisture content varied from 10 6 
per cent at the sandy end to 18 5 per cent 
at the clay end The plastic limit varied 
from 0 to 17 7 per cent in the same 
direction The clay end complied with 

our recommendation that the water con­
tent should equal the plastic limit How­
ever, the sandy end which had no plastic 
limit and origmally contained 8 per cent 
moisture, obviously, on this same basis 
did not reqmre the 2 per cent moisture 
which had been added 

Mixmg of the soil and water was 
accomphshed qmckly and easily Soil 
lumps, softened by the water, disin­
tegrated durmg manipulation by harrow, 
blade and retread machine and extreme 
uniformity of texture resulted 

To this soil-water mixture coal tar 
havmg a specific viscosity at 50°C of 23 1 
was added immediately The average 
quantity was 3 2 gal per sq yd With 
less mixing by disk harrow, blade grader 
and retread machine than had been used 
m Experiment No 1 a more uniform 
mixture was obtained 

An attempt was made to compact this 
mixture immediately with a sheepsfoot 
roller but the moisture content, par­
ticularly on the clay end, was too high 
for proper densification Immediately 
afterwards a heavy rain flooded the road 
and saturated the subgrade After 
draining the water from the surface of 
the road some drying of mix and sub-
grade was accomphshed by windrowing 
and blading but they did not dry suffi­
ciently to permit the sheepsfoot roller 
to be used, so the road was shaped and 
rolled with trucks and roller One short 
section was coated with tar hke that 
used in the mix and covered with sand 
The remainder of the project was sealed 
about two weeks later and covered with 
shoulder material 

Surface cracks developed, particularly 
at the clay end of the road, soon after it 
was completed but they disappeared 
under traffic The road is now one year 
old and in good condition 

From this experiment it was concluded 
that the addition of water to soil prior to 
mixing with coal tar helps to ehmmate 
soil lumps, facihtates the mixing of soil 
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and tar, and produces a uniform mixture 
which should insure maximum water-
proofness and stabihty 

E X P E R I M E N T N O 3 

Experunent No 3 was conducted near 
Kingstree, South Carohna, on a short 
section of the 24-mile road connecting 
Kmgstree and Hemingway The sur­
face of this road had been mixed with 
road oil in the manner described by Mr. 
Wilhamson in the report previously men­
tioned The section chosen for this 
experiment had failed and it was decided 
to add tar to the mixture of soil and road 
oil Beheving that at least a part of the 
trouble on this road had been due to a 
very unstable base, we suggested the 
following method of construction: 

Mix the top four inches of soil con-
taimng road od with coal tar Blade this 
mix to the shoulders of the road 

Remove the next 8 in of soil from one-
half the roadway surface at a tune, 
placing this soil on the other half 

Apply 0 4 gal of tar to the exposed sub-
grade and return the 8 in of soil, adding 
water if necessary and compacting with 
sheepsfoot roller at the optimum moisture 
content 

Repeat on the other half of the road 
Return the 4 in of tar stabihzed mix­

ture and compact with sheepsfoot roller 
The fimshed road, built by this method, 

was intended to have a 4-in stabihzed 
top, an 8-in layer of soil compacted at 
the optimum moisture content imme­
diately below the 4-in top and a water­
proofing membrane of tar at the bottom 
This method of construction was expected 
to provide 12 inches of stabihzed soil, 
separated from the unstabihzed subgrade 
by a waterproof membrane We beheve 
that some similar method of construction 
will be required in many cases where soil 
stabihzation is used on unstable sub-
grades In the case of this particular 
experiment weather conditions did not 
permit proper compaction of the layer of 

untreated soil at its optimum moisture 
content so no definite conclusion was 
reached 

These three experiments have been dis­
cussed at length because, already, they 
have influenced the methods of construc­
tion used on other roads and because they 
have contributed information which was 
needed in order to correlate laboratory 
data with field practices Following are 
brief descriptions of four projects com­
pleted during the past few months which 
were influenced by the South Carolina 
experunents 

C A N D L E R F I E L D , A T L A N T A , G E O R G I A 

Soil scarified 3 m deep Water added 
by means of fire hose and mixed with soil 
by disk harrow 17 to 19 per cent water 
gave best workabihty Coal tar meeting 
specification TC-4 added at the rate of 1 7 
gal per sq yd and mixed with harrow 
and blade Compacted with rubber tired 
road maintamer Best moisture content 
for compaction 14 per cent Surface 
planed and primed with 0 25 gal per 
sq yd TC-4 followed by second applica­
tion of 0 25 gal TC-4 and 15 lb stone 
screenings per sq yd Rolled with 1500-
Ib roller 

• 
R O U T E U S 601, S U R R Y C O U N T Y , N C 

From Snow Creek Bridge to 1§ mi 
south of Dobson 69 per cent passing 
No 10, 61 per cent passing No 40, 
plasticity index 9, liquid limit 36, 
shrmkage hmit 19, silt 16 per cent, 
clay 21 per cent 
One-half of section consisted of soil 

scarified 4 in deep Water was added 
from sprmkhng wagons and mixed with 
soil by disk harrow Twelve to 15 per 
cent water used to produce maximum 
density Coal tar meeting specification 
TM-2 added at rates of 1 45, 2 05 and 2 4 
gal per sq yd and mixed with harrow 
and blade Compaction by rubber tired 
equipment and 5-ton roller Best mois­
ture content for compaction about 12 
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per cent Surface pruned with 0 22 
gal TM-2 and covered with 20 pounds 
1 in. to No 8 granite chips Second 
application of 0 22 gal TM-2 followed by 
12 pounds 5 in to No 8 chips Rolled 
with 5-ton roller 

The second half section had a 1-in 
layer of tar stabilized soil above and 
below 5 in of untreated soil compacted at 
optimum moisture content Six inches 
scarified soil removed to shoulders 
Water (12-15 per cent) added to bottom 
inch and mixed with tooth harrow 
Coal tar meeting specification TM-2 
added at rates of 0 8, 0 9 and 1 0 gal 
per sq yd , mixed with blades, spread and 
rolled Soil from shoulders compacted 
in 1-in layers (12-15 per cent moisture) 
to depth of 5 in Water and tar added to 
extra top inch same as in base, mixed, 
spread 2 ft wider than bottom layer, 
and roUed Surface primed with 0 27 
gal coal tar meeting specification TC-1 
Followed with 0 27 gal coal tar TM-2, 
covered with 20 pounds f m to No 8 
granite chips and rolled 

R O U T E 82, M T C A R M E L , S C 

95 per cent passing No 10, 92 per 
cent passing No 40, plasticity index 
7, hqmd hmit 22, shrinkage Imut 15, 
silt 35 per cent, clay 22 per cent 
Soil scarified 4 in deep Water (11 

to 14 per cent) added from feeder trucks 
and mixed with soil by disk harrow 
Coal tar meeting specification TC-4 
adde'd at rate of 2 6 gal to one section 
TM-2 added to other sections at rates of 
2 25, 2 0 and 15 Mixed with disk 
harrow and blade, spread, fluffed with 
harrow and compacted with sheepsfoot 
roller Best moisture content for com­
paction 8 to 9 per cent Surface hghtly 
shaved and excess wasted Pruned with 
0 27 gal. TM-2 and covered with 15 
pounds sand per sq yd To be surface 
treated in spring 

P I N E M O U N T A I N V A L L E Y , G E O R G I A , B E ­

T W E E N C H I P L E Y A N D H A M I L T O N 

100 per cent passing No. 10, 87 per 
cent passing No 40, Plasticity index 
13, hqmd Imut 56, shrinkage limit 23, 
silt 31 p^r cent, clay 38 per cent 
Soil scarified 4 in deep Water added 

(12-15 per cent) by sprinkhng wagons 
and mixed with disk harrow Coal tar 
meeting specification TC-4 added at rate 
of 2 0 gal per sq yd and mixed with 
harrow and blade. Compacted with rub­
ber tired eqmpment and 10-ton roller 
Best moisture content for compaction 
about 11 per cent. Surface planed and 
pruned with 0 3 gal per sq. yd TC-4 

Each of the four projects just described 
proceeded along the following general 
hues- scarification of surface, addition of 
water, if necessary, to increase the mois­
ture content of the soil two or three per 
cent above the amount reqmred for 
maximum density on compaction, addi­
tion of coal tar m amounts indicated by 
laboratory tests, drymg of soil until 
moisture content is two or three per cent 
below the amount reqmred for maximum 
densification as indicated by the Proctor 
test, compaction with sheepsfoot roller 
or other smtable eqmpment and surface 
apphcation of coal tar covered with stone, 
pea gravel or sand 

Soil stabilization in general is a new 
branch of engineering science and soil 
stabihzation with bituminous materials m 
particular is so new that it is to be ex­
pected that any specifications proposed 
or adopted at this tune will be modified 
or changed as our knowledge of the sub­
ject increases For example, it was 
recommended that the soil for the Kings-
tree, S C road be mixed with water m 
the proportion reqmred by the plastic 
limit This quantity was satisfactory for 
the mixmg operation but was too great for 
unmediate compaction Subsequently, 
the shrinkage limit was used but that 
too was somewhat too high for immediate 
compaction and it was decided to specify. 
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for mixing, sbghtly more water than the 
amount required for maximum density 
by the Proctor test The quantity of 
water called for by the plastic limit is 
sufficient to soften and disintegrate most 
or all soil lumps when harrows, blades 
and retread machines are used for the 
mixmg operation, but a quantity of water 
shghtly greater than the amount reqmred 
for maximum density is not sufficient to 
soften and dismtegrate all soil lumps 
under the same conditions Apparently 
we need better methods of pulverizing 
and nuxmg which will dismtegrate all 
lumps either before or after a quantity of 
water approximately equal to that re­
qmred for maximum density is added 
Devices will be developed which will dry 
(if necessary), pulvenze, screen and, ji 
desired, intimately mix the soU with sand 
or other aggregate The same devices 
or others will incorporate the water, or 
other wetting agents, and tar into the 
soil or soil-aggregate mixture Some of 
these will perform their operations on the 
road surface and others at central stations 
In either case greater uniformity of tex­
ture and, therefore, superior water resist­
ance and greater stability of the fimshed 
mixture will result 

Construction specifications written now 
will need to be rewritten later to embody 
these unprovements and others, such as 
improved methods of compaction De­
vices which will simulate the tamping 
action of the sheepsfoot roller but do this 
in one pass over the road surface are 
needed A sheepsfoot roller must be run 
over the road surface many times and 
the turn-around at each end of the section 
which I S being compacted may be a point 
of weakness m the finished road This 
criticism also apphes to the harrows, 
blades, and retread machines (with sta­
tionary blades) which must be pulled 
back and forth on the road surface 
Travehng machmes will be provided 
which will perform the operations of 
scanfymg, pulverizing, mixing with water 

and with tar, and compacting by tamping 
with a single pass over the road surface 
Separate machines may be provided for 
these different operations or they may be 
combined in a single machine 

Other specification changes will result 
from the development and standardiza­
tion of laboratory apparatus and methods 
of test At present there are no stand­
ard methods for determining the most 
satisfactory amount of water and the 
proper amoimt and grade of tar for use 
with any particular soil, or the amount 
of sand or other aggregate which should 
be added to the soil in order to use less 
tar if the soil is of a type which requires 
an excessive amoimt of tar 

Our methods for obtaining such in­
formation are as follows 

Soil Analyses 

Representative samples of the soil 
under investigation are tested in accord­
ance with the tentative methods of the 
American Society for Testing Materials 
for Mechanical Analysis (D 422-35 T ) , 
Liquid Lmut (D 423-35 T ) , Plastic 
Lumt and Plasticity Index (D 424-35 T ) , 
Field Moisture Eqmvalent (D 426-35 T ) 
and Shrinkage Factor (D 427-35 T) 

These tests help to classify the soil 
and to indicate the type of treatment 
reqmred If the soil is of a sandy type, 
low m silt and clay, little or no water­
proofing I S required, but a tar binder is 
needed which will provide stabihty 
Tars that are viscous at road tempera­
tures, such as TM-1 and TM-2, are 
suitable for this purpose A viscous tar 
can be mixed easily with the sandy soil 

If the soil I S high m clay, little or no 
tar I S needed for stability as long as the 
water content of the soil remains below 
the plastic limit because stabihty is pro­
vided by the clay However, tar is 
needed to waterproof the soil and main­
tain its water content, at some, as yet, 
undetermmed point below the plastic 
limit, because the clay is no longer a 
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binder or stabilizer when the plastic limit 
I S reached Tars of low viscosity are 
satisfactory for this purpose (such as 
TC-1 or TC-2) They can be mixed with 
the soil contaming clay more easily than 
more viscous tar 

If, on the other hand, the soil is high 
in stU but low in clay (and, therefore, 
highly capillary) tar is needed both for 
waterproofing and for stabibty Tars 
having viscosities mtermediate between 
the two mentioned above are indicated 
(TC-3 or TC-4) Soils of this type may 
require so much tar that it is economical 
to add sand or other smtable aggregate 
to the soil before addmg the tar The 
amount of tar can be decreased in pro­
portion to the aggregate added 

Optimum Moisture for Compaction and 
Mixing 

The method and apparatus developed 
by Proctor is smtable for determimng 
the amount of water needed to obtain 
maximum density on compaction for any 
given soil or soil aggregate mixture, 
especially when such information is de­
sired in the field However, for 
laboratory purposes we prefer to mix 
the soil with varying amounts of water 
and compact 15-g portions of the 
mixtures based on untreated dry soil in 
cyhnders one inch in diameter under 200 
lb per sq in pressure After compac­
tion, the samples are pressed out of the 
molds, measured for volume by the dis­
placement of mercury, dried to constant 
weight, and weighed The moisture con­
tent of the sample having the greatest 
weight of soil per unit of volume is the 
optimum moisture content for maximum 
density 

In order to compensate for evaporation 
of water which takes place after the water 
is added to the soil on a road surface 
preceding the apphcation of tar, one to 
four per cent water in excess of the opti­
mum is added, the amoimt of excess de­
pending upon temperature, atmospheric 
and weather conditions 

Amount of Tar Required for Stabilization 

The quantity of tar which will stabilize 
a given sod or soil-aggregate mixture is 
the quantity which will waterproof the 
soil enough to keep the moisture content 
below the plastic limit and cause the soil 
to retam or to have sufficient stabibty 
at all times to support the loads imposed 
by traffic 

In order to determme what that quan­
tity shall be, we origmally proceeded in 
the followmg manner- A sample of the 
soil to be stabihzed was dried, pulverized 
and sieved That portion of the sample 
which passed through a 40-mesh sieve 
was mixed with a quantity of water equal 
to the shrinkage hmit of the soil Tar 
was then added to the soil-water mixture 
m varymg amounts and portions repre­
senting 15 g of the 40-mesh soil were 
compressed at 100 lb pressure in 1-in 
molds, removed from the molds, dried to 
constant weight in air and then in an 
oven at 105°C Bnquettes representing 
each increment of tar were tested for 
imtial stabibty, using the Koppers Shear 
Tester of the Skidmore Type (Fig 1) 
and the remaining briquettes were com­
pletely immersed in water At intervals, 
briquettes were removed from the water, 
weighed and tested for stabibty This 
was contmued until water absorption had 
practically ceased and bttle or no further 
change m stabibty occurred The mini­
mum quantity of tar reqmred to give a 
stabibty of approximately 200 ounces 
after water absorption had ceased was 
selected as the quantity to be added to 
that portion of the soil passing a 40-
mesh sieve The amount required for 
the ongmal soil was calculated from the 
percentage passing the 40-mesh sieve 
(A stabibty of 200 ounces was selected 
from laboratory data too voluminous to 
include in this report) 

The results obtained by this method 
were quite satisfactory and many of our 
earber recommendations were based upon 
them. However, the tune reqmred for 
the totally immersed briquettes to reach 
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maximum water absorption, which was at 
least six days in each case, was a dis­
advantage and the method was modified 

The present practice is to mix the 40-
mesh soil sample with the quantity of 
water required for maximum density as 
determined by the method described 
above, add tar in varying amounts and 
compress portions representing 8 g of 
the 40-mesh soil in 1-in cyhnders under 
200 lb pressure per sq m The com­
pressed briquettes are then removed from 
the molds, air dried for 24 hours, or until 
hght in color, next dried in the oven at 
105°C and then completely immersed in 
water At intervals they are removed 
from the water, weighed and returned to 
the water This is repeated until the 
briquettes dismtegrate or imtil water 
absorption ceases Usually, six to eight 
hours is sufficient. Those briquettes are 
considered satisfactory which do not con­
tain more water than the plastic hmit if 
that limit I S below 28 However, if the 
plastic limit I S above 28, the water ab­
sorption should not exceed approxi­
mately 28 This method is more rapid 
than the one first described, but it does 
not include stabihty measurements 

On this account, we are now develop­
ing a further modification which involves 
the preparation of 8-g samples in the 
manner described above but this tune the 
samples are left in the molds in which 
they were compressed during the time 
that they are immersed in water At 
intervals, samples are removed from the 
water, weighed and tested for stabihty, 
using the Koppers Shear Tester of the 
Hubbard-Field type (Fig 2) The min­
imum quantity of tar reqmred to obtain 
a certain mimmum stability after water 
absorption has ceased, will be considered 
as the proper amount of tar for stabihzing 
the 40-mesh portion of the soil 

Total Immersion versus Contact mth 
Water 

In each of the methods just described, 
reference has been made to complete 

immersion of the stabihzed soil briquette 
in water We have considered the possi­
bility of contacting the lower surface of 
the briquettes with a moist surface but 
do not favor that method for the fol-
lowmg reasons: 

If a 4-in layer of stabihzed soil, 
covered by a seal coat which prevents 
evaporation, is in contact with a wet 
subgrade for several months, it will ab­
sorb water until a certain maximum is 

Figure 2 Koppers Shear Tester—Hubbard-
Fleld Type 

reached, which depends upon the nature 
of the soil and the type and amount of 
stabihzation provided That maximum, 
we beheve, is approxunately the same 
amount that a section of the stabihzed 
layer would absorb if completely im­
mersed in water. Furthermore, it is the 
amount that will cause failure if it is in 
excess of the plastic limit 

If in order to simulate the field condi­
tions mentioned above, a molded speci-
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men of the stabihzed sod is placed in 
contact with a wet surface and the sides 
and the top are enclosed to prevent 
evaporation, any tune interval selected 
for the test which is less than the tune 
required for complete absorption of water 
by the stabihzed soil may be entirely mis­
leading, because the stabihty at that 
time I S greater than it will be later, after 
water absorption has continued In fact, 
by this method it should be possible to 
obtain apparently satisfactory stabihties 
on a stabihzed mixture which will fail in 
a road if in contact with wet subgrade 
long enough to reach the point of maxi­
mum water absorption 

Beheving, as we do, that it is this point 
of maximum water absorption about 
which we are most seriously concerned, 
we prefer to use a method which will 
bring the stabihzed mixture to that point 
m a minimum length of tune The use 
of small briquettes and complete immer­
sion in water accomplishes that purpose 
The use of small samples mthoiU complete 
immersion does not accomphsh the pur­
pose We have found that 15-g bri­
quettes, stabihzed with different 
bituimnous materials, when placed in 
contact with water and completely cov­
ered to prevent evaporation, reqmred 
from S I X to more than 56 days to reach 
the points of maxunum water absorption 

Advantages of Tar as a Soil Stainhzing 
Agent-

Coal tar possesses certain inherent 
characteristics which make it especially 
smtable for soil stabihzation purposes 

(1) It penetrates deeply into capil­
laries and small openings, in and 
between aggregate and soil par­
ticles because of its high surface 
tension 

(2) By adding water to the soil to be 
stabihzed, the tar can be added 
easily to the soil Furthermore, 
this can be done without the aid 
of emulsifying or wetting agents 

(3) Tar adheres strongly to aggregate 
and soil particles, even in the pres­
ence of water, and the researches 
of certain European investigators 
(Riedel and Weber, Asphalt and 
Tar, 33, 677, 1933) indicate that 
the degree of adhesion increases 
with tune, due to the fact that 
tar contains chemically active con­
stituents, called polar compounds, 
which slowly react with the chem­
ical constituents of the aggregate 
to form water insoluble compoimds 
at the interface between tar and 
aggregate 

(4) Coal tar possesses cohesion and 
furnishes cohesion to aggregates 
and soils to which it is added 

(5) Coal tar is practically unaffected 
by prolonged contact with water 


