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Tennessee, is a region well known for its ca-
vernous limestone bed-rock. Luray caverns is
but one of a series of natural caverns of large
extent, Large size caverns were intercepted
and concrete filled under the site for'Chiga—
mauga Dam. This great valley is a growing in-
dustrial area. Foundation conditions in this
and other known soluble limestone areas should
be thoroughly investigated and the exact geo-
logical conditions determined before building
operations are planned ard areas overlying
badly folded or crushed zones, where the pro-
tection of an impervious mantle over the bed-
rock does not exist or has been destroyed or
seriously disturbed, should be avoided or
built upon only after special provisions will

assure adequate protection and positive ste-
bility.

Where structures are founded on unstable
overburden, susceptible to ravelling or ero-
sion into underground cavitations, cap grout-
ing may in many instances be the only economic-
al corrective procedure, The bed-rock cavita-
tions may be of such large volume that grout
flowing into them would be entirely wasted,
and the risk of cavitations in the limestone
bed-rock approaching so close to the surface
as to produce relatively thin rock shelves and
overhanging ledges, makes an underpinning pro-
cedure involving concentrations of load on
piles or caissons, unsafe against a shear
failure of the supporting bed-rock,
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SUMMARY

This paper presents the results of a field and laboratory investigation of re-
sinous water repellents for soils to be used in road or airfield construction. The
study indicated that certain resin-type repellents are effective in waterproofing
soils which have some plasticity. Tentatively, based on the results of field tests,
the quantity of Stabinol required for adequate waterproofing is determined by the

plasticity index and soil type.

INTRODUCTION

As a part of the investigational program
concerned with the design and construction of
roads and runways conducted by the Corps of En-
gineers during %World Wer II, the use of resin-
ous water repellents as an admixture for water-
proofing solls was investigated. It is the pur-
pose of this paper to present the pertinent re-
sults of a combined field and laboratory study
conducted by the Waterways Experiment Station
in 1944 and 1945, in which the effects of vari-
ous repellents on a range of soil types was in-
vestigated. Detailed descriptions of the tests
are given in the interim report "Resinous Wa-
ter Repellents for Soils", Waterways Experi-
ment Station Technical Memorandum No. 217-1.

SCOPE OF INVESTIGATION

The laboratory study consisted of tests
on fourteen soils treated with two water repel-
lents (321 and Stabinol) to determine types of
soils that could be effectively waterproofed
according to available criteria. Additional
laboratory studies were made on five of the
soils to determine the efficacy of other wabter
repellents made avallable after initiation of
the investigation.

The field study included construction of
30 test sections, using five soils from the
group studied in the laboratory and using un-
treated soil and various percentages of treat-
ments. Several treated and untreated sections

were covered with prefabricated bituminous sur-
facing and pierced steel plank. The sections
were tested after dry and wet periods under
wheel loads ranging from 2000 to 5000 1b.

LABORATORY TESTS

Materials

nly two water repellents were studied ex-
tensively at the start of the investigation.
These were %21 and Stabinol, both products of
the Hercules Powder Company. Another product
of this company, Vinsol, was available, but
review of date indicated that it would probably
not be as effective over as wide a range of
s0ils as the other two; therefore, only limit-
ed tests were scheduled with this material.
Later on, other repellents became available
for research purposes from the National South-
ern Products Company (NSP-121 and NSP-25-2)and
the Hercules Powder Company (NVX).

The fourteen soils tested in the prelim-
inary investigation includ=d alkaline and acid
soils ranging from friable sandy soils to heavy
clay soils. It was also decided to include grav-
elly soils with different plasticity indexes.

A complete list of the soils studied, together
with all pertinent classification and compac-
tion data for each, is shown in table 1.

Laboratory tests and criteria :
CapliIary rise and Tull-submersion tests

for determining the proper repellent content




TABLE 1

CLASSIFICATION DATA FOR SOILS TESTED IN LABORATORY
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were conducted as recommended by the Hercules
Powder Company. The capillary rise test is per-
formed on specimens 2 in. in diemeter by 2 in.
high, compacted to standard AASHO X) optimum
moisture and density, with various percentages
of a given repellent. The specimens are cured
in a moist atmosphere until they have dried
back to 55 per cent of the optimum water con-
tent. They are then placed in & humid atmos-
phere in a pan with the bottom 1/4-in. of the
specimen submerged in water for 24 hours. The
percentage of treatment considered satisfact-
ory is that which will control the capillary
rise absorption to a point where not more than
75 per cent of optimum water content is ob-
tained after 24 hours.

The Hercules full-submersion test is per-
formed on specimens prepared and cured as for
the capillary rise test. After curing, however,
the specimens are fully submerged for 24 hours.
That treatment is considered satisfactory
which controls the water content pick-up to 90
per cent of optimum water content after 24
hours.

The full-submersion test also required
that an unconfined compression test be made on
2- by 2-in. cylindrical specimens, but no cri-
teria had been established. It was decided at
the Waterways Experiment Station that a satis-
factory treatment would be that which enabled
a specimen to have an unconfined compressive
strength after 24 hours of full submersion
equal to the unsoaked as-molded unconfined com-
pressive strength of a specimen of untreated
soil, In this test the height of specimens was
increased to 4 in. to enable shear planes to
develop in the compression test.

Preparation of specimens

All Tine-grained soils were air dried and
screened through a No. 10 sieve. Soils con-
taining gravel particles were air dried and
screened through a No. 4 sieve. A given per
cent of water repellent powder was then added
to the soil and the two thoroughly mixed. After
the soil and repellent were mixed, water was
added in increments to bring the mixture to
standard AASHO optimum water content.

The s0il was compacted in a cylindrical
mold 2 in. in diameter by 4 in. in height. The
tamper used had a striking surface of slightly
less than 2 in. and a sliding weight of 4 1b,
which fell 12 in. to the top of the hammer base
This equiment is shown on fig.l. The samples
were compacted in three layers with 14 blows
of the tamper on each layer.

Results of preliminary laboratory tests

e results ol prelIminary laborafory
tests are summarized on table 2. It may be not-
ed that only ome soil, sample 12, could be sa~-
tisfactorily treated with 321 according to the
capillary rise criterion, even though treat-
ments of as much as 1 per cent were used. Only
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1. Base for mold

2. Mold

3. Tamper

4, Piston for removing specimens from mold

5. Special plunger for molding 2™ x 2" specimens

6. Plunger for controlling 4% height on 2" x 4"
specimens

Compaction apparatus

FIG.1

two of the soils (semples 1 and 6) satisfied
the full-submersion criterion, and no soils
satisfied the unconfined compressive strength
criterion when treated with 321. In contrast
to the apparent ineffectiveness of 321, it was
found that Stabinol successfully waterproofed,
according to all three criteria, the eleven
soils tested. Soils 11, 12 and 13 were not
treated with Stabinol., as they were included
primarily for the purpose of trying to find a
soil which could be successfully treated with
321.

Additional laboratory tests

To Investigate turther the efficiency of
321 as a water repellent, laboratory tests were
conducted using soil samples 5 and 7 and 321
mixed with ferrous sulphate and aluminum sul-
phate. The scope of the tests and summary of re-
sults are presented on table %. These tests in-
dicated that a treatment of 1 per cent 321
with 40 per cent of either ferrous or aluminum
sulphate (by weight of 321) would satisfy the
laboratory criteria for both soils.

A series of wetting and drying tests was
performed on soil samples 5, 6, 7, and 8, treat-
ed with 1 per cent of 321. The results of these
tests are presented on table 4. The changes in
water content with successive cycles of wetting
and drying, and the unconfined compressive
strengths at the end of the test indicated that
material increases in water repellency were ef-
fected by the wetting and drying for soil 6, 7,
and 8. Soil sample 5 showed a slight increase
in water repellency with successive wetting and
drying, as evidenced by lower water contents
after five cycles. In view of the satisfactory
performance of 321 in the field tests (as shown
in teble 6), it appears that the wetting and
drying test gives a better indication of the
probable field behavior than the capillaxry rise,
full submersion, and unconfined compressive
strength criteria used in the other phases of
the laboratory investigation.

However, some of the soils showed an in-
crease in water repellency as indicated by
the leboratory tests, but did not satisfy the
test criteria. Therefore, it is possible that

changes in the limiting values for the capil-

lary rise, full submersion, and unconfined
compression tests may be desirable.

x) American Association of State Highway
Officials Methods T 99 - 38.
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TABLE 2
SUMMARY OF PRELIMINARY LABORATORY TESTS

Bercules Criterien Tatervays Experiment Tetlon Sriterion
Minisom PTreataant Tsconfined Compressive Stremgth
in Percent in 1> per 8g In.
= Rav Soil  Bav Soil Taer Soi Sablnol
321 SMadinol As Dried Back Dried Back Dried Beck Dried Dask
[— Capillary R Zapillary FaiY Yolded to 55% to 55§ to 558 to 558
ple __ Soil Type PN F1 _ Mee  Somergiom _Mse  Submersion lThsomkod Usmomied  fomced =~ Soaked _ Soaked
b 2 o 1 ) Y 291 1 23 (/%) 23 )
1 Actata etlty clay  b.b Thancces 59 %142 3 is‘!
1 bed
a2
2  Acidc samdy olay b.b 20 Unsuoces® TUheucces® " 2 [ 1] 198 1 g 21/; hg {:22)
Q n (2
> w2 (W)
3 Acidic silty cley 6.7 Y Theucces® Thoncces® 2 1 » 235 b ;; 82'8 3 { 2)
10 (1 n G
15 (&
8  Alxaline emmdy silt (.3 11 Unsucces® Uneucces® 2 1/2 25 Fo test ¥o test ;i z:;:g ;; 2142)
13 (1) 63 (2)
1 (W)
5 Actidlc alayey silt 5.2 12 Thsucces® Theucces® 1 1 L) 163 0 15 (3/#) 17 (32)
16 (l{i) w2 (3
23 (1 12 (2
(b
elagey il .1 20 T . 1 2 2 E314 0 (2u) 20 (1f2)
6 Aetdic dlt  © ance og 52 gkl o2 G
51 (1) 65 (2
12 (4
7 Acidic sandy silt 6.8 & Thsucces® Theucces® 1 1 » 125 [ 12 (/%) 18 (1/2)
12 (1/2) 32 (1)
10 (v 5% (2)
18 (W)
8 Acldic gravelly 6.8 11 Uneucces® Tneucoes® § 2 39 2up 3 3 (2/w) 5 (1‘2)
clay send B (172) 9 (1
1) n (%
B O
9 Acidic clay gravel 6.1 M Theucces® Tasumccsn® 1 3 52 %o test So test ¥ (1/8) 6 (]{2)
B o(12) &8 (1
3 () 2 (2)
102 (%)
30 Alkaline clayey ssnd 7.1 9 Theueces® Theoccas® 1/2 1/2 23 Bo test 0 ¥ (/%) 9 (1(2)
8 (y2) ® O
¥ Q1) n (2)
58 (W)
11 Alkaline clayey silt 7.2 15 Uhauncces® Unsuccee® No test Yo test 35 Ha test Bo test 15 (1) No teet
12  Acidie clayey silt 6.3 23 1 Thaucean® No test Bo test 89 Bo test o test 2 1) Yo test
1%  Acidic clayey silt 6.9 12 Unsucces® thsucces® Wo test o test 25 Fo test Bo test i (1) To test
I Advaline silt £.9 2 Unsuccan® Theucces® 2 2 b %o test 1 e (1/2) 25 (2)
(Viekabarg loess) (1)
Sotes:
Bagults tabulated are average of two teats except pH and PI test resmlts.
Plgures in parentheses are percamtagee of repellents used,
All specimens molded at Standard AAS) optimum water content and demsity.
All sosked specimene were wrapped in paper towsls or filter paper and p in fully nr 4 sawduat for 24 hours.

On ssmples containing gravel, all material passing Ho. Y sieve was used for preparing test specimens,

¢ Treatmante up to as wuch as 1 parcent did not satiefy critarien.

Additional water repellents were submit-
ted to full submersion and unconfined compress-
ion tests when used as treatments with several
of the soils in the investigation. The repel-
lents tested were Vinsol with 2 per cent of
caustic soda (by weight of Vinsol), NSP-121,
NSP-25-2, and NVX, The results of tests on
these specimens are summarized on table 5.

Soil sample 6 treated with 2 per cent Vinsol
and 2 per cent caustic soda satisfied the crit-
erion for full submersion and was essentially
satisfactory for unconfined compressive strength;
however, soil samples 3, 5 and 7 were not suc-
cessafully waterproofed with this treatment.
N5P-121 did not perform successfully in the la-
boratory on so0ils 5 and 6, the only two tested.
A treatment of 2 per cent of NSP-25-2 met the
laboratory criteria for full submersion and un-
confined compression with soil semple 7, but
wes unsuccessful on soils 3, 5, 6, and B, Tests
with HVX on soil seamples 3, 5, 6, 7 and 8 phow-
ed that only soil sample 7 mst the full submer-
slon criterion, and none of the soils satis-
fied the criterion for unconfined compression.

FIELD TESTS

Layout

11 field tests were masde at a site neer
the Waterways Experiment Station where the sub-
grade consisted of a clayey silt soil.

Construction

All solls were hauled from stock piles or
borrow pits with tractor-drawn scraper units,
Material was spread on the sections with a
bulldozer or a motor patrol until a loose 1lift
of 6 to 7 in. was obtained. Because of wet
s0il conditions, it was necessary to aerate
the soils as much as possible.

The water repellents were added as soon
as the equipment used for mixing could perform
with a reasonable degree of success, even
though the water content was higher than opti-
mum. All repellents were applied by hand spread-
ing. The quantities of ferrous sulphate and
caustic soda were added, where required, by
hand-aepraying water solutions of these chemic-
als with sprinkling cans after the repsllent



TABLE %

SUMMARY OF LABORATORY TESTS ON 321 WITH CHEMICALS ADDED

Hercules Criterion
Minimum Treatment in %

V.E.S. Criterion

Unconfined Compressive Strength

in Lb per Sq Tt

Raw Soil  Treated Soil
Capillary Tull As Moldsd Dried Back to 55%
(Semple Soil Type Rise Submersion Unsoaked Soaksd
321 plus 10% Pe30), (by weight of 321)
5 Actdic clayey eilt Unsucces. (1) Unsucces. (1) 3% 16 2142)
18 1
7 Acidic sandy silt Bosucces. (1) Unsucces. (1) » 7 (/)
7 (1/2)
g (1)
321 plus 20% PeSOy, (by weight of 321)
5 Acidic clayey ellt Unsucces. (1) TUnsucces. (1) %» g& 51{2)
1
7  Acidic sandy silt 1 1 32 6 (1/4)
8 (1/2)
28 (1)
321 plus 40§ Fe30;, (dy weight of 321)
5  Acidic clayey silt 1 1/2 36 2 (1/2)
* (1)
7  Acldic sandy silt 1/2 1/2 32 7 (1/4)
22 (1/2)
by (1)
321 plus 10% K,AL, (s%)u.zu B0 (vy weight of 321)
5 Acldic clayey silt Unsucces. (1) Unsucces. (1) 3% 15 (1/2)
. 15 (1)
7 Acidic sandy silt Unsucces. (1) Unsucces. (1) 32 6 (1/8)
8 (1/2)
7 (1)
321 plus 20§ K AL, (50,),.2% B0 (by weight of 321)
5 Acidic clayey silt Unsucces. (1) 1 36 15 (1/2)
28 (1)
7  Acidic sandy silt 1 Unsucces, (1) 32 6 (1/b)
1 (1/2)
9 (1)
321 plus 40% K AL, (%0))).24 H,0 (by weignt of 321)
5 Acidic clayey silt 1 1 36 19 (1/2)
28 (1)
7 Acidic sandy silt 1/2 1 3R 7 (1/w)
23 (1/2)
26 (1)
Notes:

All specimens molded at Standard AASHO optimum water content and density.

¥ gures in parentheses are percentages of repellents used.
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RESINOUS WATER REPELLENTS FOR SOILS

PLAN OF FIELD TEST SECTIONS
RIFLE RANGE SITE  VICKSBURG, MISS

Section 11 - Untreated
FIG.3

had been added and mixed into the soil by one
or two coverages of the mixing equipment.

The major mixing of repellents was gener-
ally accomplished by use of a Seaman pulvimixer.
For comparison, sections 3, 4, and 5 were res-
tricted to mixing by disks only, and sections
22, 23 and 24 were restricted to mixing by
motor patrol blade only. Untreated soils were
given the same processing.

All sections, after being properly mixed,
were compacted by 20 passes of a sheepsfoot
roller. The water content was generally at AASHO

Section 15 - Treated with 1% stabinol
FIG.4

optimum, After compaction, sll sections were
surface-compacted with empty 3-cu-yd trucks
and then bladed with a motor patrol. The sur-
face of the s0il was finished by one coverage
of an 8-ton tandem smooth roller.

As shown on fig, 2 , several sections were
covered with PBS (prefebricated bituminous sur-
facing) and PSP (pierced steel plank), These
materials were placed in the usual manner,
with the exception that the PSP was not anchor-
ed at the edges.



TABLE 4
WET - DRY LABORATORY TESTS ON SAMPLES TREATED
WITH 1% OF 321
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Traffic tests

Tracking with 2000-, 3000-, and 4000-1b
wheel loads was performed on a 9.5-ft lane, lo-
cated in the middle of each section, immediate-
ly following a sustained drying period and a
sustained rainy period. Tracking was also ac-
complished with a 5000-1b wheel load after a
sustained rainy period and with a 3000-1b wheel
load during a rain. Tracking usually ranged
from 6 to 18 coverages of a given wheel load
for a given condition, depending on the per-
formance of the sections.

Performance of test sections

It 1s not Intended to give a detailed des-
cription of the behavior of each section; how-
ever, the over-all performance of each, imme-
diately following and during a rain, is given
in teable 6. Typical pictures of the comndition
of treated and untreated sections are shown on
figs. 3 through 6. Generally spe@king, all un-
covered treated soils showed marked improve-
ment in performance over uncovered untreated
soils.

The performance of each section during a
dry period is not shown on table 6 because it
was not considered to be a major item in these
tests other than the development of dust. All
sections covered with PBS were, of course,
du stproof, whereas all other sections develop-
ed dusting in various amounts. In general, it
can be stated that none of the repellents pre-
vented the formation of dust.

Untreated and treated sections covered
with PBS performed with about the same effec-
tiveness and were much superior to untreated,
uncovered section, This type of surfacing is a
good waterproofing material when used on sub-
grades or base courses which have been proper-
ly compacted.

Both untreated and treated sections cover-
ed with PSP performed very poorly under traf-
fic. However, the sections performed better
than untreated uncovered sections of the seme
soil, but were inferior in performance as com-
pared to the uncovered treated sections. Typic-
al views of sections covered with PSP are shown
on figs. 5 and 6 and contrast sharply with
the well-drained, dried-out appearance of the
uncovered untreated soil as shown on fig. 4
after the same smount of traffic.

CONCLUSIONS

The following generalized conclusions and
recommendations are believed warranted as a

FIG. 5

Section 17 - Treated with 1% stabinol + PSP

FIG.6

result of tests performed in this investige-
tion:
1) The laboratory capillary rise, full submer-
sion, and unconfined compression tests did
not conclusively determine whether a given wa-
ter repellent will work, or the amount of wa-
ter repellent required to satisfactorily water-
proof a given soil. However, the study indicat-
ed that such tests might be acceptable if the
criteria were changed. Sufficient information
was not obtained to establish the desired chan-
ges in criteria,
2) The Jetting and drying test has definite
posgibilities as a laboratory method of de-
termining the effectiveness of water repellents.
It is not a rapid method, however, since it re-
quires at least four days, and possibly longer
for some soils, to conduct the test.
3) The repellents are not recommended for cohe-
sionless sands and sand gravels.
4) None of the resin-type repellents in the
quantities used for successful field treat-
ment (1/2 to 2 per cent by dry weight of soil)
prevented "dusting”.
5) Resin-type repellents appear to have good
possibilities in the stabilization of sand-
clays, sand-clay gravels, and similar base
gourse s0ils of relatively high plasticity in-
exes,
6) Based on the results of field tests, Stabi-
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TABLE 5

SUMMARY OF ADDITIONAL LABORATORY TESTS

¥.E. 8. Criterion

Hercules Criterion Unconfined Compressive Strength
Minimum Treatment in Percent in Lb per Sg In.
Rav Soil Troated Soil
Sam- Soi1l Capillary Tall As Nolded Dried Back to 55%
ple Type Rise Subpersion Unsoaked Soaked
FINS0L plus 2% |NaOH (by weight of Vinsol)
3 {Acidic silty clay |Uheuncces. (2)| Unsucces. (2) 56 13 8{2)
5
28 (2)
5 Acidic clayey silt|Unsucces. (2) Yo test 3% Yo test
6 |Actidic clayey silt| ¥o test 2 52 43 (2)
Acidic sandy silt | No test Ungucces. (2) 32 1? 8.{2
17 (2)
wsP-121
5 Acidic clayey silt| No test Uneuccee. (1) 36 5 (1/h;
10 (1/2
10 (1)
6 Actdic clayey silt| No test Unsucces. (1) 52 10 1)
NSP-25-2
3 Acidic silty clay Yo test Unsucces. (2) 56 9 (1/2)
20 (1)
23 (2)
5 Acidic clayey silt]| ¥o test Unsucces, (2) % 21 21;2)
19 1
15 (2)
6 Acidic clayey silt| No test Unsucces, (2) 52 15 %142)
23 1
» (2)
7 Acldic sandy oilt X% test 1 32 20 (1{2)
n (1
33 )
8 Acidic gravelly Ho test Tosucces, (2) 39 5 (1{2)
sand [ (1
L} (2)
wx
3 Acidic silty clay | No test Tnsucces, (2) 56 20 %1{2)
27 1
27 (2)
5 Acidic clayey silt| Ko test Unsucces. (2) 36 27 (1/2)
30 (1)
30 (2)
6 Acidic clayey silt] ¥No test Unsucces. (2) 52 28 (1/2)
o (1)
28 (2)
7 Acidic sandy silt o test 1 32 22 (1{2)
28 (1
22 (2)
8 | Acldic gravelly Yo test Tneuccen, (2) 39 3 (1/2)
sand 3 (1)
3 (2)
Notes:

4All specimens molded at Standard AASHD optimum water content end deasity.
Figures in parentheses are percentages of repellent used,



TABLE 6

PERFORMANCE OF SECTICONS URDER TRAFFIC

Performance
Treatment 1
Group Section | Soil | in Percent | After Rain | During Rain
2 3 0 Bad Yery bad
11 5 0 Bad Yery bad
Untreated, uncovered 21 6 0 Bad Good**
25 7 0 Bad Good®**
6 8 0 Fair Yery good®
2 2
Untreated, covered with PBS 19 5 0 Boo Good,
8 8 0 Good Good
Untreated, covered with PSP 16 5 0 Pair Poor
1 3 2 Excellent Good®
5 1 Excellent Yery good®
15 5 1 Excellent Yery good®
Treated with Stabinol, 24 5 1 Excellent Yery good®
uncovered 20 6 2 Excellent Yery good®
26 7 1 Yery good VYery good®*
1 4 2 Excellent Excellent
3 5 1/2 Yery good Yery good*
12 5 1/2 Yery good Yery good®
Treated with 321, 13 5 1 Excellent Yery good
uncovered 22 5 1/2 Yery good Yery good®
28 6 1 Excellent Yery good
4 5 l1+0b4 Excellent Yery good®
Treated with 321 and 1% 5 1+004 Excellent Yery good
¥e$0,, uncovered 23 5 1+ 0.l Excellent Yery good®
27 7 1+0.2 Yery good Yory good®*
Treated with ¥VX 29 5 1 Good to Good
very good
Preated with NSpP-25-2 30 5 1 Good to Good
vory good
Treated with Vinsol and
caustic soda, uncovered 10 6 2 Excellent Yery good®
Treated with Stabdinol, 2 2
covered with PBS 18 5 1 Good Good
9 8 2 VYery good Yery good
Treated with Stabinol
covered with PSP 17 5 1 Pair Poor

Notes:
1

application of the first 2 to 6 coverages,

tracking period,

it began to dry and sections would not "heal."

Thie is intended to cover only the performance of the section during
In all instances this was the critical
A larger number of coverages would tend to compact the material as

Not believed to be a true indication of performance, because of construction

conditions,

These sections would all normally rate very good or excellent.

® 1/2 to 1 in. washed away but tracked without difficulty.

1l to 2 in, washed away but tracked without difficulty.
2 to 3 1n, washed away but tracked without difficulty.
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nol appeered to be the best water repellent.
Next in order were 321 with ferrous sulphate,
321 only, and Vinsol with caustic soda, all of
which performed with about equal effectiveness.
NVX and N3P-25-2 were satisfactory and were
equal in performance but were not as efficient
as the other repellents.
7) The permanency of the waterproofing effects
of the water repellents is not known.
8) In lieu of laboratory tests to determine
satisfactory water repellent treatments for
a given soil type, it is suggested that the
plasticity index and the soll type be used as
a guide in determining the quantity required.
Based on the results of field tests, the fol-
lowing treatments of Stabinol for various soil
types are tentatively recommended:

Per cent of

Plasticity Stabinol by
Material Index Range Dry Weight
of Soil
Silty saends,
sandy silts 2 to 6, 2
and silts approx.
Sandy silts,
clayey silts 6 to 20, 1
and silty approx.
clays
Silty clays,
medium to fat 20 and sbove 2
clays
Send clays,
clayey sends, .
gravelly clay 4 to 12 2

sands, sandy

clay gravel, eta.

~0—0=0-0-0-0—




