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FOREWORD 

The investigation reported herein was conducted as part of the soil 
dustproofing research program under Research and Development Project 
No. 1T021701A046, "Trafficability and Mobility Research," Task 05, "Mo
bility Engineering Support," which is under the sponsorship of the Re
search and Development Directorate, U. S. Army Materiel Command. 

Thus far over 200 materials have been tested under this investiga
tional program, and the results from tests of 20 different materials are 
included in this report. Subsequent miscellaneous papers will contain the 
results of other tests in this investigation. To date the program has pro

duced a limited number of satisfactory products that are capable of being 
applied with currently available equipment. A publication describing the 
proper use of these materials is currently being prepared by the U. S. Army 
Engineer School and is scheduled to be published in December 1968. 

This investigation was conducted at the U. S. Army Engineer Water
ways Experiment Station (WES), Vicksburg, Miss., during the period April
August 1966 by personnel of the Flexible Pavement and Expedient Surfaces 

Branches, Soils Division. Engineers who were actively engaged in the 
planning, testing, analyzing, and reporting phases of this investigation 
were Messrs. W. J. Turnbull, A. A. Maxwell, W. L. Mclnnis, s. G. Tucker, 

G. R~ Kozan, G. W. Lee-se-, Dewey W. White-, Jr-., and- J. L. DecelT. Tliis re
port was prepared by Messrs. White and Decell. 

COL John R. Oswalt, Jr., CE, and COL Levi A. Brown, CE, were Di
rectors of the WES during the investigation and the preparation of this 
report. Mr. J. B. Tiffany was Technical Director. 
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CONVERSION FACTORS, BRITISH TO METRIC UNITS OF MEASUREMENT 

British units of measurement used in this report can be converted to metric 

units as follows: 

Multi:El;:i: B;:i: To Obtain 

inches 2.54 centimeters 

feet 0.3048 meters 

square inches 6.4516 square centimeters 

square feet 0.092903 square meters 

square yards 0.836127 square meters 

gallons (u. s.) 3.785412 cubic decimeters 

ounces 28.3495 grams 

pounds o.45359237 kilograms 

tons 907.185 kilograms 

pounds per square inch 0.070307 kilograms per square centimeter 

pounds per square foot 4.88243 kilograms per square meter 

pounds per cubic foot 16.0185 kilograms per cubic meter 

mils 0.00254 centimeters 

horsepower 754.700 watts 

Fahrenheit degrees 5/9 Celsius or Kelvin degrees* 

* To obtain Celsius (c) temperature readings from Fahrenheit (F) readings, 
use the following formula: C = (5/9)(F - 32). To obtain Kelvin (K) 
readings, use: K = (5/9)(F - 32) + 273.16. 
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SUMMARY 

This report describes an investigation conducted to evaluate the use 
of some asphalt and latex emulsions, mulches, erosion-control blankets, 
lightweight membranes, and filter blankets as means of controlling dust in 
the Southeast Asia theater of operations. These materials were subjected 
to helicopter downwash blast, fire, rain, waterproof, and random vehicle 
traffic tests. 

The helicopter downwash blast tests were conducted on the materials 
placed on loose, dry sand, clayey silt, and heavy clay contained in test 
carts. Each test cart held one soil, and each material was placed on all 
three soils. Materials that required a cure time were allowed to cure at 
the prevailing atmospheric conditions for 4 hr before testing. Each mate
rial was subjected to simulated helicopter disk loadings of 6.o, 7.5, 9.0, 
and 10.5 lb/sq ft until failure or until the material had been subjected 
to each disk loading for 1 min. 

The fire tests consisted of pouring 8 oz of JP-4 jet fuel on a mate
rial or combination of materials, igniting the fuel, and observing whether 
the material continued to burn after the fuel had been consumed. 

The rain test was conducted on the materials after they had been 
subjected to the downwash blast test. The material or combination of ma
terials was exposed to simulated rainfall at the rate of 1 in./hr for 
1 hr to determine the effects of rain on the material. The material was 
then resubjected to the downwash blast test. 

The waterproof tests consisted of placing each type of soil in 3- by 
3-ft containers (one soil in one container) and placing each material or 
combination of materials on each soil. The materials were placed in the 
same manner for these tests as they were in the downwash tests. A known 
amount of water was placed on the material, the time required for the_ water_ 
to pass through was determined, and the amount that passed through was 
measured. 

For the traffic tests, the materials or combination of materials that 
passed the helicopter downwash blast tests were placed on a 10- by 60-ft 
test section with four test items, each consisting of a 10- by 15-ft sec
tion. These items contained loose sand, loose clayey silt, compacted 
clayey silt, and compacted heavy clay (one soil per item). Materials that 
required a cure time were allowed to cure at prevailing atmospheric condi
tions for 24 hr before testing. Traffic with 1/4-, 3/4-, and 2-1/2-ton 
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military vehicles was conducted as follows: 

a. One pass with each vehicle was made in the longitudinal 
direction of the test section. 

b. One pass with each vehicle was made on each item in the 
transverse direction of the test section. 

c. Ten passes of channelized longitudinal traffic with the 
3/4-ton vehicle were applied if the material or combina
tion of materials withstood the traffi.c described in sub
paragraphs ~ and £_. 

Two lightweight membranes, Griffolyn 105 and three-ply Herculite, 
were the only materials that successfully passed all the tests. 
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MATERIALS INVESTIGATED FOR DUST-CONTROL PROGRAM 
(SOUTHEAST ASIA) 

PART I: INTRODUCTION 

Background 

1. On 14 January 1966, a meeting was held at the Office, Chief of 
Engineers, Washington, D. C., in which the impact of the dust problem on 
operations in Southeast Asia was described and an urgent need to provide 
the military with an immediate capability for controlling dust was ex
pressed. As a result of this meeting, the U. s. Army Engineer Waterways 
Experiment Station (WES) was directed by the U. S. Army Materiel Command 
(AMC) to intensify and accelerate its program of research and development 
of dust-control materials. The initial emphasis was placed on satisfying 
the short-term objective of dust control in areas peripheral to main 
traffic areas, such as shoulders adjacent to airfield rl.UlWays and taxiways 
and around helicopter pads. Although normally considered to be nontraffic 
areas, such areas can be expected to support random foot and vehicle 
traffic. 

2. Dust is a major problem in connection with aircraft operations 
on airfields and vehicle operations on unsurfaced areas. The overall 
efficiency of aircraft and vehicle operations is adversely affected by 
dust, which increases maintenance requirements and downtime, shortens 
engine life, reduces visibility, and affects the health, safety, and morale 
of personnel. Formation of dust clouds also aids the ene:m;y by revealing 
the position of operations. 

3. On 24 January 1966, a_ ~erence of industry representatives-wa-s
held at the WES to discuss the dust problem. The representatives were 
asked to submit to the WES for testing any on-the-shelf product or material 
that might have potential for controlling dust and/or to submit proposals 
for contract research for the development of materials that would more 
nearly meet the desired characteristics (see Appendix A) of a dust-control 
material than any material presently available. 
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4. Since 1 February 1966, efforts by the WES have been directed 

toward testing and evaluating numerous on-the-shelf products. To evaluate 

the capabilities of the various materials and systems, criteria and test 

procedures were developed covering the following phases of investigation: 

(a) helicopter downwash blast tests; (b) rain tests; (c) fire tests; 

(d) waterproofing tests; and (e) random traffic tests. This report gives 

the test procedures and results of tests conducted on various mulch, 

erosion-control, and ground cover systems as well as certain soil pene

trants and film forming systems. Tests conducted on other soil penetrants 

or film forming systems will be discussed in future reports. 

Objectives 

5. The general objective of this investigation was to evaluate the · 

performance of asphalt and latex emulsions, mulches, erosion-control blan

kets, lightweight membranes, and filter blankets to determine their suit

ability as expedient soil dustproofers during military operations. The 

specific objectives of this investigation were to determine: 

a. Which of the materials tested will control dust when sub
jected to helicopter downwash blast. 

b. The effect of rain, fire, and water on the materials. 

c. The performance of these materials when subjected to random 
vehicle traffic. 

Scope 

6. This report describes and gives the results of tests conducted on 

certain asphalt and latex emulsions, mulches, erosion-control blankets, 

lightweight membranes, and filter blankets to evaluate these materials as 

soil dustproofers. The desired data were obtained as follows: 
a. Helicopter downwash blast tests were conducted on the mate

rials placed on soil test carts. 

b. Rain, fire, and waterproofing tests were conducted on the 
materials. 

c. Random vehicle traffic was conducted on the materials 
placed on test sections. 
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Definitions of Pertinent Terms 

7. For clarity, certain terms used in this report are defined below: 
Test vehicle. Military trucks used for vehicle traffic tests. 
Test soil. Sand, clayey silt (ML), or heavy clay (CH) soils used in 

the test section or test cart in which the materials were placed. 
Alleviator. Term used for material or combination of materials 

tested for dust control. 

Test cart. Special cart prepared to hold test soil used in heli
copter downwash blast test. 

Test section. Area prepared for vehicle traffic tests. 
Test item. Part of the test section where only one type of soil was 

placed. 

Pass. One application of each test vehicle over the test section or 
test item. 

Rut. Depression in soil treatment and soil caused by test vehicles; 
depth of rut measured from bottom of vehicle track to top of soil treat
ment and soil displaced adjacent to the vehicle track. 

Failure criteria. The following guidelines were used to determine 
failure of the materials: 

a. Helicopter downwash blast test. Did not prevent the 
formation of detectable dust during the simulated take
off disk loading of the Chinook helicopter (6.0 lb/sq 
ft*) for l min, and three successive loadings of 7.5, 
9.0, and 10.5 lb/sq ft for l min each. 

b. Rain test. Did not withstand downwash test after l hr 
of l in./hr of rainfall. 

c. Fire test. Did not self-extinguish after JP-4 jet fuel had 
been consumed by fire. 

<i~ Waterproofing tes-t. Did not withstand- i- in. of water on 
alleviator surface for a period of 12 hr. If water 
soaked through alleviator during this period, soil would 
become wet and this would be detrimental under random ve
hicle traffic. 

* A table of factors for converting British units of measurement to metric 
units is presented on page ix. 
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e. Random traffic tests. Did not withstand random traffic 
without developing ruts or cracks that would signifi
cantly reduce the ability of the material to control 
dust. 
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PART II: MATERIALS TESTED 

8. The materials tested in this investigation are described in 
detail in the following paragraphs and consisted of asphalt and latex 
emulsions, mulches, erosion-control blankets, lightweight membranes, and 
filter blankets. All these materials except the lightweight membranes 
and filter blankets are normally used to hold seed, fertilizer, and mois
ture in the surface layer of a soil by forming a ground cover until a 
turf can be established. Thus, protection is afforded temporarily against 
wind and water erosion until a vegetative cover has developed. The ground 
cover provided by these materials was of primary interest for controlling 
dust. The use of seed and fertilizer was not considered necessary in this 
study. The lightweight membranes are used primarily for waterproofing and 
dustproofing soil bases on which landing mats are to be placed. The filter 
blankets are designed for use as filters that allow the passage of water 
without erosion of the underlying soil. However, one of the blankets 
tested was found to be completely waterproof. These materials were tested 
alone and/or in combination with each other in.accordance with the manu
facturers' recommendations. 

Emulsions 

SS-1 Asphalt 

9. SS-1 asphalt emulsion consists of asphalt cement and water as a 
heterogenous system that contains two normally innniscible phases (67 per
cent asphalt and 33 percent water) in which the water forms the continuous 
phase of the emulsion and minute globules of asphalt form the discontinuous 
phase. This emulsion is of the anionic or electro-negatively charged 
globules. The SS-l,_ received in 55-ga.l drums, was- d-' .. dutetl. with water at a 
ratio of 1 to 1 at the manufacturer's recommendation. This dilution ratio 
was used in all tests. The SS-1 asphalt emulsion was applied with a small 
hand sprayer mounted on a wheelbarrow platform (see photograph 1). 
Soil Gard 

10. Soil Gard is an elastic polymer emulsion manufactured as a con
centrate. It readily dilutes and mixes with water; however, when sprayed 
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onto the soil, the Soil Gard dries to form a water-insoluble film created 

by the coalescence of the polymer particles. This weblike, rubbery coat

ing adheres to the top layer of soil and binds the surface into a firm mesh 

mat that resists rupture by wind and rain. The Soil Gard, received in 50-

gal drums, was diluted with water at the ratio of four parts water to one 

part Soil Gard, as recommended by the manufacturer. This dilution ratio 

was used in all tests. The diluted Soil Gard was applied in a fine mist 

spray with the power sprayer shown in photograph 2. 

Mulches 

Silva-Fiber 

11. Silva-Fiber, a wood cellulose fiber, is produced from clean whole 

wood by a gentle rubbing action in the manufacturing process. This mate

rial is composed of highly resilient fiber bundles that have great internal 

friction created by the correct combination of fiber length, diameter sizes, 

and wood species used. When seeds are mixed with Silva-Fiber and applied 

with hydraulic equipment to ground surfaces for the establishment of vege

tation, a unique phenomenon occurs. While the mixture is drying, the in

ternal friction coupled with the high resiliency of the fibers will cause 

a fiber movement that results in intertwining to form a relatively strong 

matlike covering on the soil. This covering, which.resists wind and rain 

erosion, provides a germination chamber for the seed. Silva-Fiber was sup

plied in 50-lb compressed bales (see photograph 3). The recommended rate 

of application of Silva-Fiber for this investigation was 1 lb/sq yd. The 

equipment used to apply the Silva-Fiber is shown in photograph 4. 
Glassroot 

12. Glassroot consists of glass processed from a molten state into 

a fibrous form. A multitude of continuous glass fibers are collected to

gether and wound into a cylindrical shape. The glass fibers are lightly 

bound together in a ribbon form with not more than 0.75 percent saponifi

able acids. In this form, the glass fibers can be applied with compressed 

air. A hand applicator kit was used to apply the Glassroot. A hand appli

cator with package holder and a 35-lb package of the Glassroot are shown in 

photograph 5. Larger equipment capable of applying several rolls of the 
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Glassroot simultaneously is available commercially. Glassroot is primarily 

designed for use in erosion control and can be used alone or in combination 

with binders. 

Hay 

13. The hay used in this investigation consisted of various grasses 

including Bermuda and Johnson. This hay weighed approximately 65 lb per 

bale. 

14. Hay used in combination with an asphaltic binder is one of the 

standard methods of establishing vegetation. Normally there are two pro

cedures for the placement of these materials: (a) the hay is chopped and 

sprayed by machinery and then a coating of an asphaltic binder is applied 

to hold the hay, seed, and fertilizer in place; and (b) the hay and binder 

are sprayed together by machinery onto the desired area. In this investi

gation, however, the hay was hand placed at the rate of 1 lb/sq yd and 

then the binder (SS-1 asphalt or Soil-Gard emulsions) was applied. 

Erosion-Control Blankets 

U1.tracheck 

15. Ultracheck is a specially designed fiber glass blanket made ex

clusively of long, strong textile-type glass fibers bonded together with 

a permanent thermo-setting resin. The following are the types of this 

material and their normal usage: 

Classifica-
TyJ)e ti on -

1 General 
purpose 

2 Heavy duty 

3 Landscape 

4 Perforated* 

Dimension of 
Roll, in. 

Length Diameter 

72-1/2 30 

72-1/2 28 

72-1/2 26 

72-1/2 24 

Blanket 
Thick-
ness Weight 
in. lb/sq yd 

1 

1/2 1.13 

1/4 

1/4 0.56 

* 7/16-in.-diam holes on 1-in. centers. 

7 

General Use 

Ditch lining 

Bridge berms, ditch 
linings, flumes, 
wash checks, etc. 

Mulch around newly 
planted trees and 
shrubs 

Mulch for newly pre
pared seed beds 



Photograph 6 shows a typical package of Ultracheck, and photograph 7 shows 

the texture of each type of Ultracheck. 

16. All types of the Ultracheck blanket are 72 in. wide and 150 ft 

long and are supplied in rolls. This material is anchored with T-pins 

fabricated from No. 6 bright wire. These pins have a 12-in. top bar and 

can be supplied with leg lengths ranging from 9 to 24 in. In this inves

tigation, the pins used had a 12-in. leg length. 

Excelsior 

17. The excelsior blanket is a wood fiber product that consists of 

many small strands of wood. These strands are intermingled and treated in 

the manufacturing process, and when dried, they tend to curl around each 

other to form a blanket. The density of the blanket is determined by the 
size and the quantity of strands. A plastic web net is added to provide 

more confinement of the strands. For erosion control, the excelsior blan

ket can be used alone or in combination with binders, depending upon the 

soil conditions. The excelsior is supplied in rolls 36 in. wide. Each 
blanket is 150 ft long and weighs 1-1/2 lb/sq yd. A roll of the excelsior, 

as received, a section of the material, and a 6-in. staple used for an

choring are shown in photograph 8. 

Stranmat 

18. Stranmat consists of continuous strands ·of fiber glass impreg

nated with a special asphalt twirled into a flat matting. The open mesh 

of Stranmat permits asphalt emulsion or hot asphalt to flow through and 

disperse uniformly. The special asphalt coating locks into and reinforces 

the emulsion used in this study. The following are the types of the 

Stranmat and their normal usage: 

Length Width Weight 
T".fPe ·Classi:fication ft ~-V'I 

...L..LJ.. lb/sq yd General Use 

1 Heavy duty 150 36 0.36 ' New roof construction, roof 
repair 

2 Ditch lining 100 36 0.72 Ditch lining, erosion 
control 

2A Special 100 36 0.85 No specific use; fabricated 
for this investigation 
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Type 2 contains more fiber glass and asphalt than type 1. Type 2A contains 
the same amount of fiber glass as does type 2 but more asphalt. 

19. Photograph 9 shows a comparison of the texture of types 1 and 
2, and photograph 10 shows a typical package of the Stranmat. The staple 
shown in photograph 10 is used for anchoring the mat. This is a 3-1/2-in. 
staple with a 6-in. leg length. 

Lightweight Membranes 

Griffolyn 105 

20. Griffolyn 105 is a nylon-reinforced polyethylene membrane 
weighing 8.9 oz/sq yd (photograph lla). This material can be supplied in 
various widths and lengths. Brass grommets with 1-in. inside diameters 

were located 3 in. from the edge and spaced on 2-ft centers on all edges 

of the Griffolyn tested in this study. Steel anchors (see photograph 12) 
were used in the grommet holes to secure the material. These anchors con
sisted of a 6-in.-diam plate welded to a 1/2-in.-diam reinforcing rod 
18 in. long. 

Herculite (three-ply) 

21. Herculite is a vinyl-laminated nylon membrane weighing 

6.6 oz/sq yd (see photograph llb). This material can be supplied in vari
ous widths and lengths. Brass grommets with 15/16-in. inside diameters 

were located 1-3/4 in. from the edge and spaced on 2-ft centers on all 

edges of the Herculite tested in this study. Steel anchors as described 
in paragraph 20 were used to secure the material (see photograph 12). 
Polypropylene reinforcing membrane 

22. The polypropylene membrane consists of polypropylene fibers 

interwoven,_ f'u.S-ed,_ arui sealed- on- cheesecloth- during_ the- manufacturing_ 
process. This material is normally used for reinforcing and waterproofing 
existing pavement, particularly map-cracked asphalt. The general procedure 
is to spray the pavement with emulsion, apply the membrane, and then cover 
the membrane with a surface treatment of asphalt and stone chips. The 

membrane is supplied in 200-ft lengths and in widths up to 15 ft and weighs 

5 oz/sq yd. The texture of the material is shown in photograph llc. 
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Filter Blankets 

23. These blankets are designated as: Filter-X, Special Filter-X, 

Poly Filter-X, PDH 17539, PDH 17781, and PDJ 17730. Photograph 13 shows the 

texture of the filter blankets. Securing pins such as the one shown in 

photograph 12 are used to anchor these blankets. These are steel pins 

3/16 in. in diameter by 15 in. long with a 1-1/2-·in.-diam washer loosely 

fastened on one end. The materials, supplied in 100-ft lengths and in 

various widths up to 84 ft, are described as follows: 

Thickness Weight 
Type Description mils ozLsq yd 

Filter-X Woven sheet polyvinylidene chloride 15.0 11.6 
monofilament yarns 

Special Filter-X Same as above with tighter weave 

Poly Filter-X Woven sheet monofilrunent polypropy- 16.8 7.2 
lene yarns 

PDH 17539 Woven sheet monofilament polypropy- 18.o 6.3 
lene yarns 

PDH 17781 Woven sheet monofilament polypropy- 13.0 5.2 
lene and multifilrunent polypropy-
lene yarns 

PDJ 17730 Black polypropylene laminated between 16.o 7.1 
layers of vinyl film 

10 



PART III: HELICOPTER DCWNNASH BLAST TESTS 

Equipment and Sample Preparation 

Equipment 

24. The fan stand for the downwash tests consisted of a 50- by 50-ft 

concrete pad on which three vertical columns 20 ft tall were placed. Three 

variable-speed electric motors were suspended from a T-shaped elevator that 

vertically traversed the colwnns. Two of the motors were fitted with a 

three-bladed, 3-ft-diam propeller and positioned so that they provided a 

model that produced scaled downwash characteristics of the Chinook heli

copter. Photograph 14 shows the motors and propellers in place over the 
test area. 

Sample preparation 

25. Three types of soil were selected to represent the range from 

which significant difficulty has been reported from the field. Locally 

available supplies of sand, clayey silt, and heavy clay were used. Grada

tion and soils classification data are shown in plate 1. These soils were 

placed dry without ~ny compaction into portable test carts 10 ft by 12 ft 

by 4 in. deep. The surface was then screeded as smooth as practicable, 

and the alleviators were applied according to the manufacturer's recom• 

mended procedure. If the procedure included application of a binder, 

this was sprayed on the alleviator at the recommended rate and allowed to 

cure for a minimum of 4 hr before testing. When initial tests indicated 

that the rate of application reconnnended by the supplier was not satis

factory, one additional coat was applied at the same rate as the first. 

Photographs 15-17 show preparation of a sand sample. Photograph 18 shows 

an alleviator, in :Qlace on a soil sample, being sprayed-with a- binder.-

Test Procedures 

26. A completed sample was placed in the test area in such a manner 

that its surface was on the same elevation as the surrounding area. This 

was achieved by placing plywood tables around the test cart. These tables 
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provided a level surface for at least four propeller diameters from the 

center of the test area. 

27. When the sample was positioned, the propellers were lowered 

over the test sample to a Z/D ratio of 0.241 for the forward rotor and 

0.312 for the rear rotor (Z =vertical height; D =propeller diameter). 

These Z/D ratios are equivalent to those of the rotors of the Chinook 

helicopter as it rests on the ground. The sample was then subjected to 

the simulated takeoff disk loading (6.o lb/sq ~) for 1 min or until fail

ure occurred, whichever was first. (Disk loading is computed as the pres

sure under 1 sq ft of rotor (propeller) area.*) The propellers were then 

stopped and a visual inspection was made of the sample. If the sample 

withstood the initial test, the disk loading was increased in 25 percent 

increments up to and including a 75 percent increase (7.5, 9.0, and 

10.5 lb/sq ft, respectively). These tests were run to simulate heavier 

helicopters that may be used in the future. Each increase was held for 

1 min or until failure. 

28. Upon completion of a downwash test series, the sample was re

moved from the test area, thoroughly inspected, and photographed. The 

alleviator was removed from the soil, and photographs were made of any soil 

disturbance that occurred. If applicable, the depth of penetration of the 

binder was measured. If a second coat of binder was required, the soil 

surface was then restored to original condition, the alleviator reapplied, 

and the additional binder coat applied. After a minimum 4-hr cure time, 

the sample was then subjected to the downwash tests. 

Test Results 

29 •. Results of the downwash tests are given below and summarized 

±n -tabJ:e l. 

Emulsions 

30. SS-1 asphalt. The SS-1 asphalt emulsion was sprayed on the 

* Disk loading, lb/sq ft _ Weight of aircraft, lb 
- Area rotor sweeps, sq ft • 
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three soil types at an application rate of 0.25 gal/sq yd and allowed to 

cure for 4 hr. During the curing period, the heavy clay sample developed 

several small cracks in the surface. The coated sand and clayey silt 

samples withstood the equivalent disk loadings of the downwash tests with

out failure. The heavy clay sample failed after 19 sec at the 10.5-lb/sq ft 

equivalent disk load (see photographs 19 and 20). The sample was repaired 

and a second coat of asphalt applied. No cracks developed during the cur

ing of the second coat. There was no failure of this sample when subjected 

to the equivalent disk loadings of the downwash tests. 

31. Soil Gard. The three soil samples were sprayed with one coat 

of Soil Gard at an application rate of 0.25 gal/sq yd. During the curing 

period, the Soil Gard on the surface of the heavy clay soil developed large 

cracks (photograph 21). There was no failure of either the sand or clayey 

silt sample during exposure to the downwash equivalent disk loads. The 

heavy clay sample failed after 15 sec of testing at the 6.0-lb/sq ft equiv

alent disk load (photograph 22). The sample was repaired, and an additional 

coat of Soil Gard applied. Although a few small cracks developed during 

curing, there was no failure of this sample. 

Mul,ches 

32. Silva-Fiber. The Silva-Fiber was placed on the three soil types 

with a Bowie Hydro-Mulcher. Due to the relatively small size of the samples 

compared to the spray pattern of the nozzle, a special technique was used 

to apply the Silva-Fiber. The Hydro-Mulcher operates at a high pressure in 

order to dilate the fibers to achieve good coverage. This high pressure 

caused considerable damage to the sample surfaces when the nozzle was 

pointed directly at the samples. To prevent this damage, the Silva-Fiber 

material was "rained" onto the samples (photograph 23) by aiming the nozzle 

into the air above the sample carts. This procedure caused the material to 

arch.to a height of approximately 20 ft before falling to the soil sample 

surfaces. Although application at lower pressures and closer proximities 

was experimented with, it was determined that this raining procedure pro

duced a sample surface that closely resembled actual field applications. 

A close-up of a sample surface before testing is shown in photograph 24. 

After drying for 4 hr, the samples were subjected to the equivalent disk 
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loadings. No soil movement resulted on any of the three samples. Some 

small pieces of Silva-Fiber that had completely dried were blown off the 

top of the samples. Inspection of the samples after testing revealed that 

the Silva-Fiber and soil were still wet. The samples were allowed to cure 

for an additional 20 hr and then retested. This was done in an effort to 

determine if the Silva-Fiber would break up under the downwash when dry. 

Testing the samples resulted in no soil movement; however, inspection re

vealed that the soil beneath the Silva-Fiber was still wet. The Silva

Fiber was then coated with one coat of SS-1 asphalt emulsion and allowed 

to cure for 4 hr. When subjected to the downwash tests, there was no move

ment of the Silva-Fiber since the asphalt binder held it together. Three 

Silva-Fiber samples were prepared and coated with one application of Soil. 

Gard and allowed to cure for 4 hr. Again there was no disturbance of the 

Silva-Fiber during the downwash tests. 

33. Glassroot. The Glassroot was placed on the three soil types 

with a special air-actuated gun at an application rate of 0.25 lb/sq yd. 

In placing the Glassroot, some difficulty was encountered due to the wind 

blowing the fibers after they had been placed on the soil surfaces. This 

made it difficult to maintain uniformity of the fibers on a soil surface 

before application of a binder (photograph 25). The Glassroot fibers were 

sprayed with one coat of SS-1 asphalt emulsion ~t the recommended applica

tion rate of 0.25 gal/sq yd and allowed to cure for 4 hr. Photograph 26 

shows the coated fibers before testing. Although there was some fluttering 

of a few fiber strands, there was no evidence of any soil movement as the 

samples were subjected to the equivalent disk loadings. 

34. The Glassroot fibers were then applied to the three soil 

types, and one coat of Soil Gard was applied at an application rate of 

0.25 gal/sq yd (photograph 27). After curing for 4 hr, the samples were 

subjected to the downwash equivalent disk loadings. The fiber glass 

strands fluttered on the sand sample. During the 10.5-lb/sq ft equivalent 

disk loading, areas of the fiber glass began to roll up, and a small amount 

of sand moved (photograph 28). Tests on the clayey silt and heavy clay 

samples revealed fluttering of the fiber glass, but no soil movement was 

evident on either sample. A second coat of Soil Gard was applied to the 
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samples, and after curing these samples were tested. Again there were 

fluttering movements of the fiber glass strands throughout the testing of 

the three samples. Close inspection of the samples revealed that the heavy 

clay surface had cracked upon curing; however, there was no evidence of any 

soil movement. Photograph 29 shows the film formed by the Soii Gard and 

Glassroot and the sand surface after testing the Glassroot with two 

applications of Soil Gard. 

35. Hay. The hay was hand placed on the three soil types as uni

formly as practicable at an application rate of 1 lb/sq yd (photograph 30) 

and was sprayed with one coat of SS-1 asphalt emulsion at the rate of 

0.25 gal/sq yd. After curing for 4 hr, the samples were tested. Soil 

movement was evident on all three samples during the tests. Photograph 31 

shows sand that filtered up through the coated hay. The most severe fail

ure occurred on the sample on the heavy clay. After 40 sec of testing at 

the 10.5-lb/sq ft equivalent disk load, a section of coated hay was blown 

away, permitting a dust cloud to form (photograph 32). Inspection revealed 

that an area approximately 2 ft square was exposed (photograph 33). The 

samples were repaired, and an additional coat of SS-1 asphalt emulsion was 

applied. Tests of these samples resulted in no failure. There was, how

ever, a slight amount of sand·filtration and fluttering of the hay directly 

beneath the forward rotor blade tips. Close inspection of the samples re

vealed that although the asphalt binder held the hay together, not enough 

of the binder reached the soil surface to bond the hay to the soil. Con

sequently, airflow penetrated the coated hay and allowed the soil to filter 

to the top and be blown away. No additional asphalt was applied since it 

was evident that adhesion between the soil surface and the hay would require 

a quantity of asphalt exceeding the maximum arriount set forth in the test 
criteria • 

. ~6. New hay samples were prepared and sprayed with one coat of Soil 

Gard at the recommended application rate of 0.25 gal/sq yd. After curing 

for 4 hr, the samples were subjected to the downwash equivalent disk load

ings. During testing, there was no visual evidence of any soil movement 

on any of the samples. Inspection of the samples after testing revealed 

that there was a slight amount of upward filtration on the sample containing 
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the sand. The Soil Gard did, however, reach the soil surface when sprayed 

on the hay mat. Photograph 34 shows the hay-Soil Gard alleviator system 

peeled back after completion of the tests. 

Erosion-control blankets 

37. Ty;pe 1 Ultracheck. The type 1 Ultracheck blanket was placed on 

the three soil types and secured with T-pins supplied by the manufacturer. 

The four edges of the 10- by 12-ft section were ·secured with 4-in.-wide 

strips of wood to simulate edge anchorage. A 6-in. lap joint was required 

where the two pieces of blanket came together, and this was also secured 

with T-pins. All T-pins were placed on 2-ft centers. Photograph 35 shows 

the lap joint before testing with the T-pins in place. The samples were 

then positioned in the downwash test area and subjected to equivalent disk 

loads of 6.o, 7.5, 9.0, and 10.5 lb/sq ft. Upon testing the type 1 blanket 

on sand at the equivalent disk load of 6.o lb/sq ft, a noticeable flutter 

of the blanket was observed. After approximately 30 sec of testing, a 

slight depression was forming in the underlying sand. After 1 min of test

ing, the propellers were stopped, and the sample was inspected. A figure

eight depression had formed beneath the propellers. This depression is 

characteristic of those caused by an overlapping, double-rotored helicop

ter. Testing was continued by increasing the disk loading for 1-min dura

tions at each disk loading of 7.5, 9.0, and 10.5_lb/sq ft. During these 

increases, the depression became progressively worse, indicating that the 

downwash flow of air was penetrating the type 1 Ultracheck blanket. At no 

time during the tests, however, was any sand observed leaving the sample 

container. The depressions formed during the test are shown in photograph 

36. Testing the type 1 Ultracheck blanket on the clayey silt and heavy 

clay soils did not cause any depression. Inspection of the samples re

vealed that the downwash airflow had penetrated the blankets, but the 

underlying soil was not displaced to any extent. 

38. The soils in the test carts were restored to their original 

conditions, and the blankets were replaced for the application of the SS-1 

asphalt emulsion binder. The lap joints of the blankets were sprayed 

first to seal the joints (photograph 37) and then were secured with the 

T-pins. The blankets were then sprayed with one coat of SS-1 asphalt 
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emulsion at an application rate of 0.25 gal/sq yd (photograph 38). After a 

4-hr curing period, the samples were subjected to the downwash blast tests. 

The formation of a depression was not as prominent during the tests of the 

asphalt-coated blankets as it was during tests of the uncoated blankets. 

However, it was evident that airflow was penetrating the coated blanket, 

and some sand was being displaced beneath the blanket. Inspection of the 

samples after testing revealed that a depression had been formed under the 

forward rotor only. The extent of the depression formed in the sand be

neath the asphalt-coated blanket is shown in photograph 39. Inspection of 

the samples containing the clayey silt and heavy clay revealed virtually 

no soil disturbance. 

39. The samples were repaired, and a second coat of SS-1 asphalt 

emulsion was applied to the type 1 Ultracheck blankets. Testing the sam

ples created no depression, and there was only slight evidence of airflow 

penetration through the blankets. Photographs 40 and 41 show the sand and 

clayey silt surfaces, respectively, after the type 1 Ultracheck with two 

coats of SS-1 asphalt emulsion had been tested. 

4o. Ty-pe 2 Ultracheck. The type 2 Ultracheck blanket was placed 

and anchored on.the three soil types, and each sample was subjected to the 

equivalent disk loadings of 6.o, 7.5, 9.0, and 10.5 lb/sq ft. During test

ing at a disk load of 7.5 lb/sq ft, a noticeable depression began to form 

in the sample containing the sand. This depression became increasingly 

deeper as the disk loadings were increased. Inspection of the samples 

after testing showed that airflow had penetrated the type 2 Ultracheck on 

all samples although no depressions were made in the surfaces of the clayey 

silt and heavy clay samples. Photograph 42 shows the depression formed in 

the sand beneath the type 2 Ultracheck. 

41. The samples were repaired, and the type 2 Ultracheck was replaced 

on the three soil types. The lap joints were sprayed with SS-1 asphalt 

emulsion before they were secured with T-pins. The entire blanket was 

sprayed with the asphalt emulsion at an application rate of 0.25 gal/sq yd. 

Photograph 43 shows two of the samples with the asphalt-coated type 2 Ultra

check in place before testing. After a 4-hr curing period, the samples 

were subjected to the downwash tests. No noticeable depressions were 
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evident during the tests. After testing, the coated blankets were removed, 
and the soil surfaces were inspected. It was apparent that virtually no 

airflow had penetrated the type 2 Ultracheck blanket with one coat of as

phalt emulsion. 

42. Type 3 Ultracheck. The type 3 Ultracheck blanket was placed on 

the three soil types in the same manner as the types 1 and 2 uncoated blan

kets. The samples were subjected to the downwash tests at the equivalent 

disk loadings. At the outset of the test at the 6.0-lb/sq ft equivalent 

disk load, the sand began to be displaced beneath the blanket. This condi
tion grew progressively worse, and during testing at an equivalent disk 

load of 9.0 lb/sq ft, the south edge of the blanket began ~o pull loose 

from the anchoring board. Photograph 44 shows the sample after the 1-min 

test at the 9.0-lb/sq ft equivalent disk load. During testing at the 
10.5-lb/sq ft equivalent disk load, the edge of the blanket pulled com

pletely free, and sand began to blow out of the sample test cart (photo

graph 45). A large, deep, figure-eight depression was formed during the 
testing of the sand sample. Photograph 46 shows the depressions in the 
sand after testing. Evidence of some airflow beneath the blanket in the 

clayey silt and heavy clay samples was noted. 

43. The sample surfaces were repaired, and the type 3 Ultracheck 
blankets were replaced and sprayed with SS-1 asphalt emulsion at an appli

cation rate of 0.25 gal/sq yd. After a 4-hr curing period, the coated 

blankets were subjected to the downwash equivalent disk loadings. During 

testing, no soil movement was observed. Inspection of the three samples 
after testing revealed that the sand sample had undergone a slight move

ment, while the clayey silt and heavy clay samples showed no evidence of 

airflow penetration. 

44.. Type 4 Ultracheck. The type 4 Ultracheck was placed on the . 

three soil types and anchored in place with the T-pins and edge boards. 

During testing of the sand sample at the 6.0-lb/sq ft equivalent disk load, 
a depression began to form. At the same time, sand began blowing out of 

the perforations in the blanket. At increased disk loadings, this condi

tion became more severe. The airflow penetration was so extreme that sand 

beneath the blanket was eroded to a depth of 3.6 in. (photograph 47). The 
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dark spot in photograph 47 is the exposed wood bottom of the sample test 

cart. Subjecting the clayey silt sample to the downwash tests immediately 

resulted in dust blowing out of the perforations, becoming worse with each 

increase in disk loading. Testing the heavy clay sample also resulted in 

dust being blown up through the perforations. This occurred only periodi

cally and was not so severe as with either the sand or clayey silt samples. 

The airflow penetration caused a noticeable depression in the clayey silt 

surface, but only slight depressions were noted in the heavy clay surface. 

45. The type 4 Ultracheck blanket was placed on the three soil types, 

anchored with T-pins, and sprayed with one coat of SS-1 asphalt emulsion at 

an application rate of 0.25 gal/sq yd. After curing for 4 hr, the samples 

were tested at the equivalent disk loadings. After 15 sec of testing at 

the 6.0-lb/sq ft equivalent disk load, sand began to blow out of the per

forations and became worse with each increase in disk load (photograph 48). 

During the testing of the clayey silt sample, dust began to blow out of 

the perforations at the 6.0-lb/sq ft equivalent disk load. However, there 

seemed to be no appreciable increase in dust as the disk loads increased. 

No dust was formed during testing of the heavy ,clay sample, although there 

was considerable fluttering of the blanket throughout the test. Inspection 

of the samples after testing revealed that some sand had been blown away, 

while the amount of clayey silt that was blown away was negligible, and 

virtually no heavy clay had been disturbed. 

46. The sand sample was repaired, and the coated Ultracheck blanket 

was replaced and sprayed with an additional coat of SS-1 asphalt emulsion. 

The sample was tested after curing for 4 hr. The blanket began to flutter, 

and sand began to blow up through the perforations during the 6.0-lb/sq ft 

equivalent disk loading. As the disk loads were increased, the sand con

tinued to leave the sample. CJ .. osa inspection of the- sand- surface- ai'ter- re;. 

moval of the blanket revealed that although some asphalt coated the sand 

surface at the bottom of the perforations, the airflow dislodged the sand 

between these areas (photograph 49). It was evident that additional as

phalt on top of the perforated Ultracheck would not halt the sand movement. 

47. The three soil samples were prepared and sprayed with a coat of 

asphalt emulsion at an application rate of 0.25 gal/sq yd. Immediately 
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after spraying, type 4 Ultracheck uncoated blankets were placed on the 

coated soil surfaces and anchored with the T-pins. After curing for 4 hr, 

the samples were subjected to the equivalent disk loads. There was no soil 

movement during the tests of any of the three samples. Inspection of the 

soil after removal of the blankets verified this. 

48. Excelsior soil-retention blanket. The excelsior blanket used 

for testing required special handling in order to retain the excelsior on 

the nylon netting during the unrolling and placing process (photograph 50). 

The excelsior blanket was placed on the three soil types and anchored with 

T-pins because they penetrated the plywood underlying the soil and they 

provided adequate anchorage. The U-shaped staples supplied with the excel

sior were difficult to anchor into the plywood. A view of a test sample 

with the excelsior blanket in place before testing is shown in photograph 

51. Tests of the material on the sand resulted in sand being blown out 

at the 6.0-lb/sq ft equivalent disk load. This condition became more se

vere with each increase in disk load (photograph 52). Also evident during 

testing was the formation of a characteristic depression beneath the model 

rotors. Photograph 53 shows this depression after the excelsior blanket 

had been removed. Dust was noticeable during the testing of the sample 

containing the clayey silt and increased in intensity with each increase 

in disk load. Although there was evident lifti~g of the excelsior blanket 

during testing, there was no appreciable soil movement of the heavy clay 

sample. 

49. The soil surfaces were repaired, and the excelsior blankets were 

replaced. The blankets were sprayed with one coat of SS-1 asphalt emulsion 

at an application rate of 0.25 gal/sq yd. After a 4-hr curing time, test

ing caused a slight amount of sand to filter up through the coated excel

sior during the 7.5-lb/sq ft equivalent disk loading. This filtration con

tinued throughout the increased disk loads. No dust was observed during 

the tests of the coated excelsior placed on the clayey silt and heavy clay 

samples. The blanket on the sand sample was given a second coat of asphalt 

emulsion, cured for 4 hr, and then tested. Only a slight amount of sand 

movement was evident beneath the center of the forward rotor (photograph 

54). Photograph 55 shows the excelsior blanket with two coats of asphalt 
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emulsion during the 7.5-lb/sq ft equivalent disk load. 

50. Type 1 Stranmat. The tYIJe 1 Stranrnat was placed on the three 

soil tYIJes and anchored on the lap joints with T-pins (photograph 56). The 

Stranmat was sprayed with one coat of SS-1 asphalt emulsion at an applica

tion rate of 0.25 gal/sq yd and allowed to cure. After approximately 1 hr 

of curing, the Stranmat began to buckle (photograph 57). These buckled 

areas reached 1 to 1-1/2 in. high and were transverse to the length of the 

material. It is believed that the buckling was due to a relaxation of the 

material, as the Stranmat was supplied in a very tight roll. The buckling 

occurred predominantly in areas of concentrated fiber glass strands. Test

ing the samples at the equivalent disk loads indicated only a slight amount 

of sand movement beginning at 9.0 lb/sq ft, and no soil movement was ob

served during tests of the samples containing the clayey silt and heavy 

clay. The samples were then sprayed with a second coat of asphalt emulsion 

and tested after curing for 4 hr. No soil movement was observed during 

testing of the three samples with two coats of the binder. Photograph 58 

shows the surface of the clayey silt under the coated tYIJe 1 Stranmat after 

testing. 

51. Type 2 Stranmat. The tYIJe 2 Stranrnat was placed on the three 

soil tYIJes and anchored in place. It was coated with SS-1 asphalt emulsion 

applied at the rate of 0.25 gal/sq yd and allowed to cure for 4 hr. During 

testing of the samples, there was very little movement of sand and no move

ment of clayey silt or heavy clay beneath the tYIJe 2 Stranmat with the as

phalt binder. A second coat was not applied to the samples as it was evi

dent from the results of the tests with one coat that any additional binder 

would alleviate the small amount of sand movement. 

52. Type 2A Stranmat. The tYIJe 2A Stranrnat with one coat of as

phalt binder was subjected to tne equivalent disk loadings. There was no 

evidence of any soil movement during testing of the material on the three 

soil tYIJes. 

Lightweight membranes 

53. Griffolyn 105. No soil movement or dust formation was evident 

during testing of the Griffolyn 105 on the three soil samples. There was 

a slight fluttering of the material that increased as the disk loads were 
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increased, but there was no disturbance of underlying material, as there 
was no airflow penetration. 

54. Herculite. The Herculite membrane was subjected to the equiva
lent disk loads on all three soil types. No depressions were formed during 
the testing nor were there any formations of dust. There was, however, a 
slight flutter of the membrane, but no airflow penetration. 

55. Polypropylene. The polypropylene membrane was placed on the 
three soil types. The sand sample was subjected to the equivalent disk 
loadings. At the beginning of the test at the 6.0-lb/sq ft disk loading, 
a depression began to form in the sand beneath the membrane. This depres
sion became progressively worse as the disk loads were increased (photo
graph 59). Downwash tests were not conducted on the uncoated polypropylene 
on the clayey silt and heavy clay since it was evident from the test on the 
sand that the airflow penetrated the material and caused soil movement be
neath the material. The sand sample was repaired, and the membrane was 
sprayed with one coat of SS-1 asphalt emulsion and allowed to cure for 
4 hr. Testing the coated membrane under the downwash resulted in no dust 
formation or soil movement beneath the membrane. 

Filter blankets 

56. Filter-X. The Filter-X cloth sheet on sand was subjected to the 
downwash equivalent disk loads. At the beginning of the test at the 6.0-
lb/sq ft disk loading, it was evident that a depression was forming in the 
sand surface beneath the Filter-X. This disturbance grew progressively 
worse as the disk loadings were increased to 10.5 lb/sq ft. At no time, 
however, did any sand become airborne or filter up through the material. 
Photograph 60 shows the disturbance in the sand surface. As the Filter-X 
was placed on the clayey silt, dust filtered to the top of the cloth even 
though care was exercised during the placing procedure. Photograph 61 
shows this dust on the Filter-X before testing. Subjecting the clayey silt 
sample to the downwash tests resulted in the formation of small dust clouds 
during the 6.0-lb/sq ft equivalent disk loading, and tests were terminated 
on this sample. The disturbance caused to the clayey silt surface can be 
seen in photograph 62. The sample containing the heavy clay showed no 
signs of soil disturbance during testing. 
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57. Special Filter-X. Testing the Special Filter-X on sand resulted 
in depressions that formed during the 7.5-lb/sq ft equivalent disk loading. 

No sand became airborne, although the depressions became more severe as the 

disk loadings were increased to 10.5 lb/sq ft. These depressions can be 

seen in photographs 63 and 64. No dust or soil movement was observed dur

ing testing of the Special Filter-X on either the clayey silt or heavy 

clay; however, dust filtered up through the cloth during the placing of the 
Special Filter-X. 

58. Poly Filter-X. Testing of the Poly Filter-X on sand at the 6.0-

lb/sq ft equivalent disk load resulted in the sand being blown up through 

the cloth sheet. Failure occurred after 20 sec of testing, and tests on 

this sample were terminated. Photograph 65 shows the disturbance caused in 

the sand due to the penetration of the downwash through the Poly Filter-X. 

As the Poly Filter-X was placed on the clayey silt, dust filtered up 

through the material. This can be seen in photograph 66, which also shows 

the cloth in place before testing. Small dust clouds began to form after 

35 sec of testing at an equivalent disk load of 6.o lb/sq ft. The disturb

ance caused beneath the Poly Filter-X on the clayey silt is shown in photo
graph 67. No disturbance was caused nor was any dust formed during testing 

of the heavy clay sample covered with the Poly Filter-X. 

59. PDH 17539. At the beginning of downwash testing at the 6.0-
lb/sq ft equivalent disk load, the sand began to move beneath the cloth 

sheet. The movement became more severe as the disk load was increased, 

and a large depression was formed. This depression can be seen in photo

graphs 68 and 69. At no time during the tests was there any evidence that 

sand was being blown up through the cloth and becoming airborne. Downwash 

tests on the sample containing the clayey silt, however, resulted in small 
dust clouds~ This dust formatiorr wmr evident after ) sec of testing at the 

6.0-lb/sq ft disk load, and tests on this sample were terminated. The dust 

blown up to the surface of the cloth can be seen in photograph 70. No dust 

was formed during testing of the PDH 17539 cloth sheet on the heavy clay 

sample, although there was evidence of a small amount of soil disturbance 
due to penetration of the downwash airflow. 

60. PDH 17781. Testing of the PDH 17781 cloth sheet on the three 
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soil types resulted in no evidence of soil movement on any of the three 

soil samples. The samples were subjected to the equivalent disk loads of 

6.o, 7.5, 9.0, and 10.5 lb/sq ft. No depressions were formed, and there 

were no formations of dust clouds. 

61. PDJ 17730. The PDJ 17730 on the three soil types was subjected 

to the four equivalent disk loads of the downwash tests. There was no evi

dence of soil disturbance or dust formation on any of the samples throughout 

the testing. 
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PART N: RAIN TESTS 

Test Apparatus 

62. The apparatus used to simulate rainfall consisted of a pipe 

frame with variable height adjustments from 2 to 6-1/2 ft above the sample 

surface. The frame was approximately 12 by 12 ft and contained twelve 

staggered but equally spaced adjustable spray nozzles providing complete 

coverage of the test sample (photograph 71). No special preparation was 

necessary to provide a sample for rain testing. After completion of down

wash tests on an alleviator, a sample was selected for the rain tests and 

positioned beneath the rain simulator. Sample selection was determined by 

choosing the sample that underwent the least amount of movement during the 

downwash tests. 

Test Procedures 

63. The adjustable nozzles on the rain simulator were calibrated to 

produce a 1-in./hr rainfall. This calibration was checked before each 

sample was subjected to the rainfall. A test sample was centered beneath 

the rain simulator with the nozzles approximately 4 ft above the alleviator 

surface, This height produced the best coverage of the alleviator surface 

for the calibrated nozzle spray patterns. Once the sample was in position, 

the water was turned on and the alleviator was subjected to rainfall for 

1 hr. During the rainfall, the sample was periodically observed to deter

mine what effects, if any, the rain had on the alleviator. After 1 hr, the 

water was turned off, and the sample was once again positioned beneath the 

helicopter model and subjected to tile downwash test series. 

Test Results 

64. Results of the rain tests are shown on the following page and 

are swnmarized in table 1. 
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Helicopter Downwas h 
Test• 

Disk Loadin"s o 

l111terial TeRt Soil ~ ~ ~ :'.'.!!. Rem11rks 

~ 
ss ... 1 asplialt, l coat Clayey silt J Water was not completely repelled; soil slightly damp 
Soil Gard, l coat Clayey silt J Water penetrated; Soil Gard seemed to wash away in some areas 

of sample 

~ 
Silva-Fiber 1 uncoated Sand J Sand 'beneath Silva-Fiber was saturatedj however, small amounts 

of Silva-Fiber were blown away during tests 

w/l coat of .ss .. 1 asphalt Sand J J Sand beneath coated Silva-Fiber became saturated; no movement 
of Silva-Fiber 

w/l coat of Soil Gard Sand J .Sand was saturated beneath Silva-Fiber; some Soil Gard washed 
away duriJ\g shm.Uated rain, e.nd isolated pieces of Silva-
Fiber were blown from srunple 

Glassroot 

w/l coat of SS-1 asphalt Clayey silt J J J J Rain penetrated and saturated soil; no binder washing 
w/l coat of Soil Gard Clayey &ilt Rain penetrated and saturated soil; no binder washing 

Hay 

w/2 coats of SS-1 asphalt Clayey silt J J Rain penetrated and saturated soil; excessive fluttering of 
hay strands 

w/2 coats of Soil Gard Clayey silt J J J Rain penetrated and saturated soil; excessive fluttering of 
ha.y strands 

Erosion-C0ntrol BlA.nkets: 

Ultra.check Type l 

w/2 coats of 33 .. 1 asphalt Heavy clay J Ra.in washed_asrhalt emulsion throU£h blanket; soil was saturated 

Ultracheck Type 2 

w/l coat of SS-l asphalt Sand J J J Rain washed asphalt emul.sion throu,gh blanket; soil was saturated 

Ultracheck Type 3 

w/l coat of SS-1 asphalt Clayey silt J J J Slight washing of asphalt emulsion; slight penetration of 
iooisture 

Ultra.check Type 4 !!At 

Excelsior 

w/2 coats of S3-l asphalt Sand J J Asphalt emulsion washed in only two small areas; rain penetrated 
3 in. of soil 

Stranrnnt, Type l 

w/l coat of SS-1 asphalt Sand J J J J Rain caused no washing; W'lderlying soil was saturated 

Stranma.t, Type 2 

w/l coat of SS-1 asphalt Clayey silt J J Rain caused no washing; underlying soil 'WB.S saturated 

Stranmat, Type 2A 

w/l coat of SS·l asphalt Heavy clay J Re.in caused' no washing; underlying soil w-as saturated 

!I Ltghtw-e1eht Membranes: 

1: Griffolyn 105, uncoated Sand J J Some fluttering during tests; W'lderlying soil remained dry 

Herculi te (three ply), uncoated Clayey silt J J J J Some fluttering during tests j Wider lying soil remained dry 

Polypropylene 

w/l coat of S3-l asphalt Heavy clay Excessive fluttering occurred during W4 (10.5-lb/sq ft) disk 
lo&ding i soi~ was saturated to a. depth or 2 in. 

Filter BlA.nkets: 

Filter-X, uncoated cloth sheet NAt 

Special Filter .. x, cloth sheet NAt 

Poly Filter-X, WlCoated cloth sheet !IA t 

FDH 17537, cloth sheet NAt 

PD!! 17781, cloth sheet Sa-nd ;j J J Some rain was passing through the cloth even though acme rain-
fall remained on cloth surface; some fluttering occurred dur-
ing downwash tests; soil was saturated to d~pth of 1-1/2 in. 

POJ 17730, cloth sheet Clayey silt J J Underlying soil remained dry; downwe.sh tests caused only alight 
fluttering 

• Check imrk indicates passed. 
w1 , w2 , w3 1 and V.\ equal disk loadings of 6.o, 7.5, 9.0, a.nd 10.5 lb/sq ft, respectively. 
Tests were not conducted due to results or previously conducted tests on theee rraterials. 
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PART V: FIRE-RESISTANCE TESTS 

Equipment and Sample Preparation 

65. The equipment for determining the fire resistance of an allevia

tor material consisted simply of a graduated container for measuring the 

amount of JP-4 jet f'uel used and a torch for igniting the sample. A stop

watch was used for timing the duration of the fire, and a co2 fire extin

guisher was used for limiting the duration of a fire on a highly flammable 

material. The 10- by 12-ft sample carts used in the downwash tests were 

also used in the fire tests. If any samples were needed f'or additional 

testing, a 3- by 3-ft section of the alleviator was placed on a lean clay 

surface and used for the fire-resistance test. The surface conditions of 

the alleviators were the same as those of the alleviators tested in the 

downwash tests; that is, with or without a binder as recommended by the 

manufacturer. Photograph 72 shows a typical alleviator in place before the 
fire test. 

Test Procedures 

66. The selected 10- by 12-ft sample or 3- by 3-ft sample of the 

alleviator was prepared for the fire test; the alleviator condition was 

identical with that of the alleviator tested in the downwash tests. 

Eight oz of JP-4 jet f'uel, spread over approximately3 sq ft of the alle

viator surface, was ignited. If after a reasonable length of time (5 min 

or less) the fire had not burned out, it was extinguished. Fire that 

spread very rapidly was extinguished within a few seconds for safety rea

sons• In all case&, the d:nratiorr of the t"Tre was recorded, and an esti

mate of the alleviator area consumed or damaged by the fire was made. 

Test Results 

67. Results of the fire tests conducted on the various materials are 

shown on the following page and are summarized in table 1. 
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Area Area Duration Photograph 
Ignited Consumed of Fire Reference 

Material Test Soil ~ ~ min-sec No. Remarks 

Emulsions: 

SS-1 asphalt Sand 3 3 5-0 73 Self-extinguishing 
Soil Gard Sand 3 3 3-0 74 Self-extingi1ishing 

Mulches: 

Silva-Fiber, uncoated Sand 3 9 3-0 75} 
w/l coat of SS-1 Heavy clay 3 12 1-30 76 Supports combustion; extinguished 

w/l coat of Soil Gard Clayey silt 3 6 2-30 77 

Glassroot 

w/l coat of SS-1 Sand 3 3 0-45 78 Supports combustion; 
w/2 coats of Soil Gard Clayey Silt 3 3 0-30 79 Self-extinguishing 

Hay 

w/l coat of SS-1 Heavy clay 3 21, 0-30 8o Supports combustion 
w/l coat of Soil Gard Sand 3 8 0-30 81 Supports combustion 

Erosion-Control Blankets: 

Ultracheck Type 1, uncoated Clayey silt 3 3 0-45 82 Self-extinguishing 

Type 1, w/2 coats of SS-1 Clayey silt 3 9 0-30 
831 Type 2, w/l coat of SS-1 Sand 3 18 1-30 84 Supports combustion Type 3, w/l coat of SS-1 Sand 3 8 0-30 85 

Type 4, w/l coat of SS-1 Clayey silt 3 8 0-30 86 

Excelsior 

w/l coat of SS-1 Sand 3 14 0-30 87 Supports combustion 

Strarunat 

Type 1, w/2 coats of SS-1 Clayey silt 3 3 0-45 
88 J Type 2, w/2 coats of SS-1 Clayey silt 3 4 o-45 89 Only asphalt burned; extinguished 

Type 2A, w/l coat of SS-1 Clayey silt 3 3 2-0 90 

Li~htwei6ht Membranes: 

Griffolyn 105, uncoated Heavy clay 3 3 0-45 
91) Self-extinguishing 

Herculite 3-ply, uncoated Clayey silt 3 2-1/2 0-45 92 
Polypropylene, uncoated Clayey silt 3 9 0-45 93 Supports combustion 

w/l coat of SS-1 Sand 3 3 0-30 94 Supports combustion 

F'ilter Blankets: 
il: 
:I: ' Filter-X, uncoated Clayey silt 3 3 0-10 95 ] Supports combustion 

Special Filter-X, uncoated Clayey silt 3 3 0-10 96 
Poly Filter-X, uncoated Clayey silt 3 9 0-08 

97] PDH 17539 cloth sheet, uncoated Clayey silt 3 9 0-05 98 Supports combustion 

PDH 17781 cloth sheet, uncoated Clayey silt 3 9 0-10 99 
PDJ 17730 cloth sheet, uncoated Sand 3 3 1-0 100 Supports combustion 
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PART VI: WATERPROOFING TESTS 

Test Apparatus and Sample Preparation 

68. The equipment used for conducting the waterproofing tests con

sisted mainly of a 3- by 3-ft sample box capable of containing a 3-in.

thick soil sample with alleviator covering. The sample box was constructed 

to provide free drainage beneath the soil. Accessories used consisted of 

two containers of known volume and weight, a timer for measuring penetration 

and drainage times, and a set of platform scales for determining the weight 

of water applied to and draining through the samples. The three soil types 

were placed dry with minimum compaction effort in the sample ·containers. 

The alleviators were then placed on the soil surfaces. Surface conditions 

of the alleviators were the same as those of the alleviators tested in the 

downwash tests. Photograph 101 shows the sample box and accessories. 

Test Procedures 

69. Waterproofing tests were conducted on all three soil types; how

ever, it was found that while the underlying sand samples were uniformly 

saturated, the other two soil types permitted the water, after penetrating 

the alleviator, to channelize through the underlying soil, all of which 

produced erratic time differentials. In view of these discrepancies, only 

the alleviator with underlying sand produced usable data. These data are 

shown on the following page. Sand and an alleviator covering were placed in 

the 3- by 3-ft sample container, as described in paragraph 68. A container 

of known volume and weight was placed beneath the sample to catch any water 

that passed through the sample. Ne:x;t, the vulume of-wat-er equivalent to 

1 in. of water standing on the alleviator surface was carefully measured 

and poured on top of the alleviator. The sample was allowed to stand for 

a maxinrum of 24 hr or until the standing water had penetrated the allevia

tor and water no longer drained from beneath the sample. The container 

beneath the sample was then removed and weighed to determine the amount of 

water that had drained through the alleviator-sand sample. The time 
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required for .the water to :penetrate the alleviator and sand and to sub

stantially stop drainage through the system was recorded. 

Test Results 

70. Results of the waterproofing tests conducted on the various ma

terials are shown below and are summarized in table 1. 

Emulsions: 

SS-1 asphalt 
Soil Gard 

Mulches: 

Material 

Silva-Fiber, uncoated 

w/l coat of SS-1 
w/l coat of Soil Gard 

Glassroot 

w/l coat of SS-1 
w/l coat of Soil Gard 

Hay 

w/l coat of SS-1 
w/l coat of Soil Gard 

Erosion-Control Blankets: 

Ultracheck Type 1, uncoated 

w/l coat of SS-1 

Ultracheck Type 2, uncoated 

w/l coat of SS-1 

_Ultracheck _Type 3-, _uncoated 

w/l coat of SS-1 

Ultracheck Type 4 

(Continued) 

Time Required for 
Water to Penetrate 

Alleviator 
Test Soil hr-min-sec 

Sand 0-5-0 
Sand 0-5-0 

Sand 0-3-0 

Sand 0-1-0 
Sand 0-2-0 

Sand 0-2-0 
Sand 0-2-0 

Sand 0-1-0 
Sand 0-1-0 

Sand 0-5-0 

Sand 0-12-0 

Sand 0-6-0 

Sand 0-7-0 

Sand 0-7-0 

Sand 0-7-0 

NA* NA* 

* Tests not conducted due to results of previously conducted tests on 
these materials. 
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Material 

Erosion-Control Blankets (Continued): 

Excelsior 

w/2 coats of SS-1 

Stranmat 

Ty}:>e 1, w/2 coats of SS-1 
Type 2, w/l coat of SS-1 
Ty}:>e 2A 

Lightweight Membranes: 

Griffolyn 105, uncoated 
Herculite, uncoated 
Polypropylene, uncoated 

w/l coat of SS-1 

Filter Blankets: 

Filter-X, uncoated cloth sheet 
Special Filter-X, cloth sheet 
Poly Filter-X, uncoated cloth sheet 
PDH 17539 cloth sheet 
PDH 17781 cloth sheet, uncoated 
PDJ 17730 cloth sheet, uncoated 

Test Soil 

Sand 

Sand 
Sand 
NA* 

Sand 
Sand 
w/o soil 

Sand 

Sand 
NA* 
Sand 
NA* 
Sand 
Sand 

Time Required for 
Water to Penetrate 

Alleviator 
hr-min-sec 

0-1-0 

0-5-0 
0-8-0 
NA* 

24-0-0H:-
24-0-0** 
0-1-0 
0-0-15 

0-2-0 

0-2-0 
NA* 

·. 0-1-0 
NA* 
0-19-0 
24-0-0** 

* Tests not conducted due to results of previously conducted tests on 
these materials. 

** Water had not penetrated material at the end of 24 hr, and tests were 
terminated. 
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PART VII: RANDOM TRAFFIC TESTS 

Test Section 

7l. The test section was in a hangar-type structure to provide condi

tions necessary for accurately controlled traffic tests. The test section, 

lO ft by 60 ft, was divided into four test items, each being lO ft wide. and 

15 ft long. As shown in plate 2, the variables in the test section were 

the soils and soil conditions. A material or combination of materials was 

applied to the test section, which was then subjected to vehicle traffic. 

Data were obtained for several different conditions. 

Construction of Test Section 

Sub grade 

72. The soil in the test section was excavated to depths as follows: 

item 1, l in.; items 2-4, 3 in. (plate 2). Photograph 102 shows the items 

of the test section after excavation to the desired depths. 

Test soils 

73. The test soils and the condition thereof as placed in the four 

items of the section are given below. Each material or combination of 

materials subjected to traffic tests was placed on these test soils, which 

were either releveled between tests or removed and replaced by new soil. 

74. Item 1. Clayey silt (ML), plasticity index of 2, processed to 

pass the No. 4 sieve, and with a water content of less than 5 percent, was 

placed loosely to a depth of 1 in. 

75. Item 2. Sand (SP) with a water content of less than l percent 

was placed loosely to a depth of 3 in. Photograph 103 shows the method of 

leveling the soils in items l and 2. Photograph 104 shows items l and 2 

prior to the application of any alleviation materials. 

76. Item 3. Clayey silt (ML), plasticity index of 2, initially air

dried and processed to pass the No. 4 sieve, and subsequently equilibrated at 

at a water content of l2 percent, was placed in item 3. Photograph 105 

shows items 3 and 4 prior to compaction. Item 3 soil was compacted with a 

wobble-wheel roller (photograph 106) to achieve a dry density of 93 pcf. 

77. Item 4. Heavy clay (CH), plasticity index of 36, initially 
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air-dried and procezsed to pass the No. 4 sieve, and subsequently equili

brated at a water content of 18 percent, was placed in item 4. This soil 

was compacted as described in paragraph 76 to a dry density of 87 pcf. 

78. Photograph 107 shows the compacted items being cut to the proper 

level with a motor grader. The completed test section prior to the applica

tion of any alleviator is shown in photograph 108. Gradation and classifi

cation data for the test soils are given in plate 1. 

Material Placement 

79. The application methods used in the traffic tests were those de

termined to be the most effective in controlling dust in the helicopter 

downwash blast tests. The materials that did not control dust during the 

downwash blast tests were not subjected to the traffic tests. Test sec

tions sprayed with asphalt emulsion or Soil Gard were allowed to cure at 

prevailing atmospheric conditions for 24 hr before traffic was applied. 

Test Vehicles 

80. The following vehicles were used in the random traffic tests: 

1/4-ton utility truck, 4x4, Ml51 (jeep); 3/4-ton cargo truck, 4x4, M37Bl; 

and a 2-1/2-ton cargo truck, 6x6, M35Al (see photograph 109). These ve

hicles and loads were selected as representative of the vehicles that will 

possibly traffic treated areas around heliports and airfields. Load, tire, 

and wheel configuration data are given in the following tabulation. 

A'1g Rear Avg Rear 
Tire rre:.i- Axle Wai- Tire Con- Tire Con-

ii:ur,.. T'd in<~ lb tact Area tact Pres-
Vt-'hlcl~ T1rP S17.e ~ Ho•11r Wt:f't:!l Confi:J:ur11t1nn ~ ~ ~.~ 

1/4-ton utility truck 
7,oo-,1G, G ply T-<ft----~ 4x4, J.u51 (Jeep) 20 2'.) 

It t 
1510 19'.)0 21+.l 41.4 

~---? 
f--95'~ 

3/l•-ton cargo truck 
9.00x16, 8 ply 40 110 J-$------$-

4xlf, M37El 
6 " i i 3125 4110 33,2 62.0 

1 . ' -qJ------q> 
t---12"--1 

2-1/2-tc..n cargo truck J-$------e---$-
41.0 Cx6, M35Al 11.00x:.'?O, 12 ply 70 70 ' i i 6525 8015 97,7 

1' ' -qJ------E>-y 
\ f--lT7·3~ 
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Test Vehicle Traffic Pattern 

81. The pattern of random traffic over the treated sections was con

ducted in the following manner: 

a. A single pass was made in the longitudinal direction of the 
test section with each of the vehicles in the order and.pat
tern shown in plate 3. One wheel of the jeep and of the 
2-1/2-ton truck was outside the test section. 

b. A single pass was made in the transverse direction of each 
test item with each of the vehicles in the order and pattern 
shown in plate 3. 

c. If failure did not occur upon completion of the trafficking 
described above, longitudinal traffic with the 3/4-ton cargo 
truck was continued until failure occurred or until ten 
passes had been completed. 

Test Results 

82. Results of the random traffic tests are given below and are sum

marized in table 2. 

Emulsions 

83. SS-1 asphalt. The SS-1 was sprayed over the test section· at a 

rate of 0.50 gal/sq yd. The emulsion puddled in several areas on the loose 

sand and clayey silt items; however, it soaked in after about 10 min. As 

the emulsion was being sprayed on the compacted items, considerable pud

dling was noted; therefore, the application rate was reduced to approxi

mately 0.25 gal/sq yd. After about 20 min, the remaining emulsion was 

sprayed on the compacted items without difficulty. Photograph 110 shows 

the test section after the 24-hr curing period. The emulsion was still 

tacky after this period. 

84. The test section after one pass with each vehicle is shown in 

photograph 111. Photograph 112 shows items 3 and 4 after one pass with 

each vehicle. These photographs show that the emulsion was picked up from 

the test section by the vehicle wheels. Ruts caused by the wheels can 

also be seen in the photographs. This left areas of uncoated soil; there

fore, the usefulness of the emulsion as a means for controlling dust was 

lost. No f'urther trafficking was applied to the test section. 
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85. Soil Gard. The Soil Gard was sprayed over the test section at 

a rate of 0.50 gal/sq yd. Some puddling of the Soil Gard was noted at 

the end of the spraying; however, after an hour, a surface crust had formed 

over the test section. Surface cracks that developed in item 1 (loose 

clayey silt) during the cure period are shown in photograph 113. Photo

graph 114 shows the treated test section prior to traffic. The section 

after one pass with each of the test vehicles is shown in photograph 115. 

Some surface cracking occurred in item 1. Complete breakage of the Soil 

Gard film occurred in item 2. No surface damage was noted in items 3 and 

4. Surface cracks also formed in item 1 during the transverse traffic. 

The transverse traffic was not applied to item 2 since this section had 

failed under the longitudinal traffic. No significant damage occurred in 

items 3 and 4; however, in item 3 a blister-type effect occurred (photo

graph 116). Photograph 117 shows the test section at the beginning of the 

longitudinal traffic with the 3/4-ton vehicle, and photograph 118 is an 

overall view of the section after ten passes. 

plete breakage of the surface film in item 1. 

items 3 and 4. 

Mulches 

This photograph shows com-

No failure occurred in 
/ 

86. Silva-Fiber. The Silva-Fiber was mixed with water and sprayed 

over the section as shown in photograph 119. The desired application rate 

of the Silva-Fiber was 1 lb/sq yd; however, to obtain adequate coverage of 

the soil, it was necessary to use 3.8 lb/sq yd. The Silva-Fiber was ap

plied in three applications, with about 30 min between each spraying. When 

applied to the compacted items, the water mixed with the Silva-Fiber pud

dled and caused the wood fiber to float and thus easily move about upon the 

application of more Silva-Fiber,,_ The water and Silva-Fiber splattere~ on

the uncompacted items and left soil visible. After 30 min, additional 

Silva-Fiber was applied. Photograph 120 shows a close-up of item 4 after 

spraying had been completed. 

87. After the 24-hr curing period, the Silva-Fiber was still wet 

(photograph 121). The test soils were also wet from the water used to 

apply the Silva-Fiber. Photograph 122 shows the entire te~t section after 

one pass with each vehicle; photograph 123 shows a close-up of item 4, 
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which was typical of all items. The test vehicle wheels caused consider

able rutting of the Silva-Fiber and test soils. The Silva-Fiber was mashed 

into the wet soils. A similar condition occurred when the test section was 

subjected to the transverse traffic. 

88. The section after ten passes with the 3/4-ton vehicle is shown 

in photograph J24. The depths of the ruts increased with the passes, and 

the Silva-Fiber was almost entirely mashed into the wet test soil. The 

test soils are also visible in this photograph. 

89. Glassroot with SS-1 asphalt emulsion. The Glassroot was sprayed 

over the test section with the hand applicator at a rate of 0.30 lb/sq yd 

(recommended rate - 0.25 lb/sq yd) • Photograph J25 shows tne glass fibers 

on the test section prior to the application of the SS-1 binder, which was 

sprayed over the test section at a rate of 0.50 gal/sq yd. The SS-1 re

mained tacky after the 24-hr curing period. The test section prior to traf

fic is shown in photograph 126. 

90. The test section after one pass with the 1/4- and 3/4-ton vehi

cles is shown in photograph J27. Approximately 70 percent of the Glassroot 

and SS-1 on item 1 was picked up by the wheels of the 3/4-ton vehicle. 

Some of the material was also picked up from item 2. Photograph J28 shows 

the wheels of the 3/4-ton vehicle after the first pass. The SS-1, due to 

its tackiness, tended to stick to the wheels of the vehicles in all items, 

causing bond breakage between the SS-1, Glassroot film, and the soil. The 

loose soils were exposed and were pushed up through the SS-1 and Glassroot 

film. The bare compacted soils were also visible through the film breakage. 

Items 3 and 4 are shown in photograph J29. No further trafficking was ap

plied to the test section. 

-91. -Ulassroot with Soil -Gara. "rhe U1.assroot was sprayed over the 

test section at a rate of 0.45 lb/sq yd (recommended rate - 0.25 lb/sq yd). 

The Soil Gard was applied to the Glassroot at a rate of 0.50 gal/sq yd 

(photograph 130). Some puddling of the Soil Gard occurred as the section 

was being sprayed; however, the Soil Gard soon dried or penetrated the 

soil. The surface film created by the Soil Gard and Glassroot had dried 

after the 24-hr curing period. Photograph 131 shows the test section prior 

to traffic. 
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92. The test section after one pass with each vehicle is shown in 

photograph 132. There was considerable bond breakage between the soil and 

the Glassroot and Soil Gard film in items 1 and 2. This breakage allowed 

soil to be pushed up through breaks in the film. Rutting of the film and 

test soil also occurred. Some bond breakage occurred in items 3 and 4 be

tween the Glassroot and Soil Gard; however, the Soil Gard was not picked up 

by the wheels. No soil was visible where the bond breakage occurred. 

93. The transverse traffic caused bond breakage in all items and 

rutting in items l and 2 similar to that described above. The most bond 

breakage and soil displacement occurred in item 2 (photograph 133). The 

Soil Gard-Glassroot bond with the soil was broken over approximately 90 per

cent of this item. Loose sand that had been pushed up through the material 

was also visible. 

94. The section after ten passes with the 3/4-ton vehicle is shown 

in photograph 134. Complete bond breakage occurred in items l and 2. Soil 

that had been pushed up through the material was visible. The Soil Gard

Glassroot film tended to roll up in these items. This condition occurred 

most in item 2. Some qond breakage occurred between the materials and the 

soil, leaving soil visible in items 3 and 4. 

95. Hay with SS-1 asphalt emulsion. The hay was hand placed over the 

test sectio? at a rate of l lb/sq yd (photograph 135). After the hay had 

been placed over the entire section, the SS-1 emulsion was sprayed over the 

hay at a rate of 0.50 gal/sq yd. 

96. The test section prior to traffic is shown' in photograph 136. 

The SS-1 was tacky after the 24-hr curing period. Photograph 137 shows the 

test section after the completion of one pass with each vehicle. Each ve

hicle broke the hay-asphalt treatment in items 1 and 2 where rutting of the 

soils occurred. Some pickup of the asphalt from the hay and soil was noted 

in items 1, 2, and 3 (photograph 138). Slight rutting occurred in items 3 

and 4. The traffic tended to bond the hay to the soil in item 4.· The above

described conditions also occurred from the transverse traffic. Photograph 

139 shows item 2 after this traffic. More rutting occurred in this item 

than in item 1. Slight rutting occurred in items 3 and 4. 

97. Ten passes with the 3/4-ton vehicle were applied to the section. 
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In items 1 and 2, soil was pushed up through the treatment, and bond break

age occurred both in and adjacent to the wheel tracks. Bond breakage be

tween the hay-asphalt treatment and soil occurred in item 3 with some 

asphalt pickup. The traffic helped bond the hay-asphalt treatment to the 

soil in item 4. 

98. Hay with Soil Gard. The hay was hand placed over the section at 

a rate of 1 lb/sq yd. Soil Gard was then sprayed over the hay at a rate 

of 0.50 gal/sq yd. The completed section prior to traffic is shown in 

photograph 140. The Soil Gard on the soil surface was not completely cured 

after 24 hr. 

99. Items 1 and 2 after one pass with each vehicle are shown in 

photograph 141. The bond between the hay-Soil Gard treatment and soil was 

broken by all vehicles. This bond breakage allowed the loose soils to be 

pushed up through the treatment. Several bare areas existed in these items 

where the treatment tended to roll up behind the wheels of the vehicles. 

Bond breakage between the hay-Soil Gard treatment and soil occurred in 

items 3 and 4. 

100. The transverse traffic was applied to all items in the test sec

tion. Bond breakage occurred in all items. All bond between the treatment 

and soil was lost in item 2. The material was left lying loose on the test 

soil. 

101. The test section after ten passes with the 3/4-ton vehicle is 

shown in photograph 142. Complete bond breakage between the soil treatment 

and soil occurred in and adjacent to the wheel tracks in all items. The 

loose soils were pushed up through both tracks in items 1 and 2. The com

pacted soils were visible in items 3 and 4. 

Erosion-control blankets 

102. Ultracheck. Each Ultracheck blanket was unrolled beside the test 

section and then placed over the section. A 6- to 8-in. overlap was made by 

the two sheets of the material at the longitudinal joint. Photograph 143 

shows the T-pins being installed to anchor a section of the material. A 

description of the traffic tests performed on the four types of Ultracheck 

is given in the following paragraphs. 

103. Type 1 Ultracheck. Photograph l44 shows the material on the test 
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section prior to traffic. The section after one pass with each vehicle is 
shown in photograph 145. No tears resulted in the material from traffic 

with the 1/4-ton vehicle. The 3/4- and 2-1/2-ton vehicles caused tears in 
items 1 and 2. Item 2 is shown in photograph 146. Some loose soil was 

pushed up through these tears in both items. The material on items 3 and 

4 was not torn by the traffic. 

104. The transverse traffic was applied to all items. The mate
rial on item 1 was stretched by the wheels; however, no tears were noted. 

Tears were caused in the material on item 2 by 3/4- and 2-1/2-ton vehicles, 
and soil pushed up through these tears (photograph 147). The material on 

items 3 and 4 was not torn by the transverse traffic. 

105. The test section before and after ten passes with the 3/4-ton 

vehicle is shown in photographs 148 and 149, respectively. In item 1, 
loose soil was pushed up through small tears and areas where the material 
was worn thin. In item 2, the material separated in several areas, leaving 
loose soil visible. No tears occurred in items 3 and 4; however, the ma
terial was worn thin, and the soil was visible through the worn areas 
(photograph 150). 

106. Type 2 Ultracheck. Photographs 151 and 152 show the Ultracheck 
on the test section before traffic and after one pass with each vehicle, 

respectively. No damage occurred in items 1, 3, and 4. In item 2, the 
3/4-ton truck.caused the material to stretch, and sand was pushed up through 
these areas. The 2-1/2-ton truck also caused the material to stretch and 
tear in this item, and sand was visible and pushed up through the torn 
areas (photograph 153). 

107. The material reacted under transverse traffic as it did under 

longitudinal traffic. In items 1, 3, and 4, no failures occurred even 
though the material stretched. In item 2, the 1/4- and 3/4-ton vehicles 
extended the torn places caused by the longitudinal traffic. The 2-l/2-ton 
vehicle tore the material in both wheel tracks (photograph 154). Loose sand 
was pushed through the torn areas. 

108. The test section after ten passes with the 3/4-ton vehicle is 
shown in photograph 155. The material on items 3 and 4 was worn thin, 

similarly to the material shovm in photograph 150. Soil was visible through 
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the worn areas. The torn material on items 1 and 2 is shown in photograph 

156. The material failed completely in item 2. Some torn and wrinkled 

areas were present in item 1 after traffic. Loose soil was pushed up 

through the Ultracheck in both items. 

109. Type 3 Ultracheck. The test section before and after one pass 

with each vehicle is shown in photographs 157 and 158, respectively. No 

failures occurred in items 1, 3, and 4, even though the material was 

stretched. The 3/4- and 2-1/2-ton vehicles tore the material in item 2, 

and at these torn areas, loose soil was pushed through (photograph 159). 

Results of the transverse traffic on the material were similar to those 

of the longitudinal traffic. 

110. The section after ten passes with the 3/4-ton vehicle is shown 

in photograph 160. The material on items 3 and 4 was worn thin by this 

traffic, similarly to the material shown in photograph 150. Photograph 161 

shows items 1 and 2. Complete breakage occurred in item 2, while some 

breakage occurred in item 1. In item 1, the soil was pushed up through 

the material due to this breakage, and the material was worn thin by the 

traffic. 

111. Type 4 Ultracheck with SS-1 asphalt emulsion. The test section 

was sprayed with 0.25 gal/sq yd of SS-1 asphalt emulsion prior to the place

ment of the type 4 material (photograph 162). Since the material is per

forated, the loose soils would have been easily pushed through the perfora

tions if binder had not been sprayed on the soil. The completed section 

prior to traffic is shown in photograph 163. 

112. The test section after one pass with each vehicle is shown in 

photograph 164. The 1/4-ton v~hicle did not cause any failures in the ma

--terial. The 3/4- and 2~1/2-ton -vehicles caused tears in item 2. Some scil 

was pushed up through the material on item 1. No damage was caused to the 

material on items 3 and 4. 

113. The transverse traffic was applied to all items except item 2, 

which was considered failed after the longitudinal traffic. Some stretch

ing of the material occurred in item 1. Soil was pushed up through the 

material, also. No damage resulted from the traffic in items 3 and 4. 

114. The test section after ten passes with the 3/4-ton vehicle is 
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shown in photograph 165. Some asphalt and loose soil were pushed up through 

the perforations in item 1. The material on items 3 and 4 was worn thin by 

the traffic. In these items, some bond breakage between the Ultracheck

asphalt treatment and the soil occurred. 

115. Excelsior with SS-1 asphalt emulsion. Photograph 166 shows the 

method of unrolling the excelsior onto the test section with the net web on 

top. Considerable difficulty was experienced in placing this material. 

Photograph 167 shows the problem experienced with this material as it was 

unrolled on item 1. The wood fibers hung to the net web and unrolled on 

top of, rather than underneath, the net. The wood fibers had to be hand 

placed under the net web. There was difficulty with the staples supplied 

to anchor the material as they would not penetrate the soil without bending. 

Photograph 168 shows the attempt to install the staples and some of the bent 

staples are shown in the right foreground. Photograph 169 shows T-pins 

being installed in lieu of the staples. These T-pins were installed on 

2-ft centers. No problems were encountered with the T-pins at installation 

nor were any failures noted after tests. The section prior to the applica

tion of the SS-1 asphalt emulsion is shown in photograph 170. Wrinkles in 

the net web were present even though the material was stretched over the 

section. The net web was overlapped 1 in. at each T-pin. The completed 

test section prior to traffic is shown in photograph 171. 

116. The test section after one pass with each vehicle is shown in 

photograph 172. Some of the SS-1 emulsion was picked up in items 1, 2, and 

3 (photograph 173). The loose soils were pushed up through the material. 

Bond breakage between the soil and material was noted in these items. In 

item 4, the traffic helped bond the material to the soil. The above

described conditions also resulted from the transverse traffic. 

117. The test section after ten passes with the 3/4-ton vehicle is 

shown in photograph 174. In items 1, 2, and 3, soil was visible through 

the material. In these items, bond breakage between the soil and material 

increased as the traffic was applied. The material was bonded to the soil 

in item 4. 

118. Stranmat with SS-1 asphalt emulsion. Each Stranmat material was 

unrolled beside the test section and then placed over the section. A 6-in. 
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overlap was made at each longitudinal joint. Staples were placed on 2-ft 

centers at the edges, ends, and joints (photograph 175). A typical section 

of the Stranmat prior to the application of SS-1 asphalt emulsion is shown 

in photograph 176. As shown in this photograph, the loose soils filtered 

up through the material. Descriptions of the traffic tests on each type 

of or combination of Stranmat with SS-1 asphalt errrulsion are given in the 

following paragraphs. 

119. 'l'ype 1 Stranmat. The Stranmat was placed over the test section, 

anchored, and then sprayed with SS-1 asphalt emulsion at a rate of 0.50 

gal/sq yd. The SS-1 was tacky after the 24-hr curing period. The completed 

test section prior to traffic is shown in photograph 177. 

120. The test section after one pass with each vehicle is shown in 

photograph 178. The bond between the Stranmat-SS-1 treatment and soil was 

lost in items 1 and 2. The soils in these items were pushed up through 

the material. In item 3 the SS-1 was picked up by the vehicle wheels; thus, 

bare soil was visible through the Stranmat. No damage was caused in item 4. 

The transverse traffic was applied only to this item, since the other items 

had failed. The traffic caused no damage to this item. 

121. Item 4 after ten passes with the 3/4-ton truck is shown in 

photograph 179. This traffic caused no damage to the material. 

122. 'l'ype 2 Stranmat. The test section prior to traffic is shown in 

photograph 180. The SS-1 asphalt emulsion was applied over the material at 

a rate of 0.50 gal/sq yd. After the 24-hr curing period, this asphalt 

emulsion was still tacky. 

123. The section after one pass with each vehicle is shown in photo

graph 181. The bond between the Stranmat-SS-1 treatment and soil was lost 

in items 1 and 2, and -the 1--oos-e soils pushea up through the material. The 

SS-1 in item 3 was picked up by the wheels of the trucks, thus leaving bare 

soil visible through the Stranmat. No damage was caused to the material on 

item 4. 
124. The transverse traffic was applied to all items in the test sec

tion. The material reacted under this traffic similarly to the way it did 

under the longitudinal traffic. 

125. The section after ten passes with the 3/4-ton truck is shown in 
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photograph 182. All bond between the Stranmat-SS-1 treatment and soil was 

lost in items 1 and 2, and the loose soils were pushed up through the ma

terial. In item 2, material wrinkled in the ruts caused by the truck. The 

left wheel track caused the material in item 2 to tear loose from seven 

staples, thus allowing the material to wrinkle considerably in this area. 

In item 3, the bond between the material and soil was lost, and some as

phalt was picked up by the vehicle wheels. No damage resulted to the ma

terial in item 4. 

126. 'I'ypes 1 and 2 Stranmat sandwiched with SS-1 asphalt emulsion. 

The test section was sprayed with 0.25 gal/sq yd of SS-1 asphalt emulsion. 

The two types of Stranmat were placed over the coated soil innnediately after 

spraying. Type 1 was placed on one longitudinal half of the test section 

and type 2 on the other half. The material was overlapped 6 in. and then 

stapled on the ends, edges, and overlaps on 2-ft centers. An additional 

coat of SS-1 asphalt emulsion was then sprayed over the test· section at 

a rate of 0.25 gal/sq yd. The SS-1 was still tacky after the 24~hr 

curing period. Photograph 183 shows the completed test section prior to 

traffic. 

127. The pattern of traffic for these materials was altered from 

the pattern shown in plate 3 so that each type of Stranmat would be sub

jected to each type of vehicle traffic. The test section after one pass 

with each vehicle is shown in photograph 184. Bond breakage between both 

types of Stranmat and the soil occurred in items 1 and 2. Loose soil pushed 

up through these areas (photographs 185 and 186). Some asphalt was picked 

up by the vehicle wheels. The conditions as described above, except for the 

soil's being pushed through the material~ were al&o present- i-u- items :)and 

4. No further traffic was applied to the test section. 

128. Type 2A Stranmat. The Stranmat was placed over the test sec

tion and anchored, and SS-1 asphalt emulsion was sprayed on the material 

at a rate of 0.50 gal/sq yd. The completed section prior to traffic is 

shown in photograph 187. 

129. The section after one pass with each vehicle is shown in photo

graph 188. Bond breakage between the Stranmat-SS-1 film and the soil oc

curred in all items. In items 1 and 2, loose soil was pushed up through 
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the material in all vehicle tracks. In item 4, the material was compacted 

to the soil by the traffic. In some areas in item 3, asphalt was picked 

up by the vehicle wheels, thus leaving bare soil visible, and in other 

areas the asphalt was compacted to the soil. 

130. The transverse traffic was applied to all items in the test 

section. The material reacted under this traffic similarly to the way it 

did under the longitudinal traffic. 

131. The test section after ten passes with the 3/4-ton vehicle is 

shown in photograph 189. The bond breakage increased in all items as the 

passes were applied. Some wrinkling of the Stranmat occurred in item 2. 

Loose soil was pushed through the material in items 1 and 2, with some as

phalt being picked up by the wheels. In item 3, the bond breakage increased, 

and the asphalt was picked up from the material. No failure occurred in the 

material on item 4. 

Lightweight membranes 

132. Griffolyn 105. Photograph 190 shows the test section and the 

Griffolyn prior to placement. After the membrane had been placed over the 

test section, anchors were installed on 2-ft centers at each end and on 

4-ft centers along the edges (photograph 191). 

133. The Griffolyn after one pass with each vehicle is shown in 

photograph 192. No failures occurred in the Griffolyn; however, the mem

brane shifted under the wheels of the vehicles. Most of the shifting oc

curred in items 1 and 2. The test soils underneath the membrane rutted and 

caused the membrane to shift and wrinkle. This condition also resulted 

when the membrane was subjected to the transverse traffic. The membrane on 

items 3 and 4 wrinkled due to the traffic; however, the test soils in these 

-items-drd--not-rut and cause the ,membrane to shift as in the items with the 

loose soils. 

134. The section after ten passes with the 3/4-ton vehicle is shown 

in photograph 193. Some wrinkling of the membrane resulted in items 3 and 

4. Considerable wrinkling occurred in items 1 and 2 (photographs 194 and 

195, respectively). No failures were noted in the membrane or in the grom

mets where the anchors were installed. 

135. Herculite. The Herculite membrane was stretched over the test 
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section and anchored on 2-ft centers at each end and on 4-ft centers on the 

edges. "Photograph 196 shows the membrane prior to traffic. The membrane 

after one pass with each vehicle is shown in photograph 197. The test·soils 

in items 1 and 2 rutted under the wheels of the vehicles. The membrane 

stretched to conform to these ruts. After the wheel left the membrane, the 

Herculite returned to the position occupied prior to traffic.· Some rutting 

of the test soils occurred in items 3 and 4. 

136. The transverse traffic was applied to the Herculite membrane. 

Rutting of the test soils occurred in all items. As the vehicles passed 

over the membrane, it stretched to conform to the ruts and then returned 

to its position prior to traffic. Photograph 198 shows item 2 after the 

transverse traffic. The weights shown in the photograph were placed in the 

2-1/2-ton vehicle tracks to show the ruts. 

137. The section after ten passes with the 3/4-ton vehicle is shown 

in photograph 199. Although the membrane stretched to conform to the ruts 

caused by the vehicle, no failures occurred. 

138. Polypropylene with SS-1 asphalt emulsion. The test section 

was sprayed with 0.25 gal/sq yd of SS-1 asphalt emulsion. Immediately upon 

completion of the spraying, the polypropylene membrane was placed over the 

section and anchored on 2-ft centers with T-pins (photograph 200). The 

manufacturer had supplied the material in two widths, one 15-ft width and 

one 36-in. width. The section was surfaced using both widths, since not 

enough of the 15-ft-wide material had been furnished. The material was 

overlapped 6 in. at joints. An additional coat of SS-1 at a rate of 

0.25 gal/sq yd was applied over the membrane (photograph 201). The com

pleted section prior to traffic is shown in photogra~h 202. ThaSS-l 

emulsion was tacky in some areas after the 24-hr curing period. Photograph 

203 shows the test section a~er one pass with each vehicle. No failures 

were caused to the membrane; however, some rutting occurred and the bond 

between the soil, SS-1, and polypropylene was partially lost in items 1 and 

2. In these items the 2-1/2-ton vehicle stretched the membrane in several 

places, but no soil pushed through these places. In items 3 and 4 the traf

fic tended to compact the membrane on the soil. 

139. The transverse traffic was applied to all items in the test 



section. Some rutting and stretching of the membrane occurred in items 1 

and 2; however, no soil was pushed through. In items 3 and 4, the traffic 
tended to compact the membrane on the soil. Photograph 204 shows item 2 
where the most stretching and rutting occurred under the transverse traffic. 

140. The test section after ten passes with the 3/4-ton vehicle is 

shown in photograph 205. As the traffic was applied, the bond between the 
soil and membrane decreased. Rutting and stretching of the membrane in 

items 1 and 2 increased; however, at the end of the traffic, no soil had 

been pushed up through the membrane. No failures occurred in items 3 
and 4. 

Filter blankets 

141. PDH 17781. Securing pins, installed on the edges and ends of 

the PDH 17781 material, were placed on 2-ft centers and were located 1 in. 
from the edge of the material (photograph 206). Some difficulty was en

countered with the securing pins, which had to be carefully driven into the 
soil to ensure that the washers were tight on the material. This material 
had a seam in the center that ran longitudinal with the length of the sec
tion. Within the two halves formed by this seam, there was a seam in each 

that ran perpendicular to the length of the section. These seams were lo

cated 15 ft apart. Photograph 207 shows the section prior to traffic tests. 
142. The test section after one pass with each vehicle is shown in 

photograph 208. Rutting of the loose soils caused the material to wrinkle, 

as shown in this photograph. The material tended to roll up behind the 
wheels of the vehicles as they passed over the section. The PDH 17781 ma

terial wrinkled in items 3 and 4, although the soils did not rut to any 
extent. 

143. -The -tr--ansv-erse traffic was -applied -t-o -all i.tems in the test 
section. Very little wrinkling of the material resulted from this traffic; 
however, some occurred in item 2. 

144. The test section before and after ten passes with the 3/4-ton 

vehicle is shown in photographs 209 and 210, respectively. The wrinkling 

of the material increased as the passes were applied. The PDH 17781 mate

rial tore at some points where the securing pins had been driven through; 
however, none of the pins was completely separated from the material. The 
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material did not separate at any of the seams nor did soil come up through 

them during the traffic tests. 

145. A section of PDH 17781 with grommets spaced on 2-ft centers 

located 1 in. from all edges and down the center of the material was also 

traffic tested. T-pins, as shown in photograph 211, were used along the 

edges to anchor this material. The PDH 17781 with the grommets reacted 

similarly to the material without grommets. No tearing of the material 

occurred around the grommets nor were there any failures elsewhere in the 

material. 

146. PDJ 17730. Securing pins were installed on the edges and ends 

of the PDJ 17730 material. These pins were placed on 2-ft centers and were 

located 1 in. from the edge of the material. As this material was stretched 

and anchored with the pins, it tended to tear at the points where the pins 

went through. This material had a seam in the center that ran longi~udinal 

with the length of the section. Photograph 212 shows the completed section 

prior to traffic. 

147. The test section after one pass with each vehicle is shown in 

photograph 213. The material in item 1 split at the seam and allowed the 

loose soil to come through (see circled area in photograph 213). No 

other visible damage was noted. The splitting continued under the trans

verse traffic. The material also split in item 2 under both jeep wheels in 

the transverse traffic. The splits were 2 ft long. After trafficking by 

other vehicles, the splits were 3-1/2 ft long (photograph 214). No damage 

occurred to the material in items 3 and 4. 

148. The section prior to the ten passes with the 3/4-ton vehicle is 

shown in photograph 215. The soil that filtered u~ through the splits-in 

items 1 and 2 can be seen in this photograph. After four passes, the ma

terial separated completely at the seam in item 2. Soil continued to fil

ter up through the seam in item 1. No damage occurred to the material in 

items 3 and 4. The section after ten passes is shown in photograph 216. 

47 



PART VIII: SUMMARY AND DISCUSSION OF RESULTS 

149. A summary of the results of the tests conducted on the mate

rials in this investigation is given in tables 1 and 2. General data 

(cost, weight per sq yd, etc.) on the materials tested are given in 

table 3. 
150. As shown in table 2, a number of the materials and combina

tions of materials successfUlly controlled dust in the downwash blast 

tests. However, when subjected to the fire tests, most of the materials 

were found to be combustible. Also, in traffic tests, the materials were 

torn or destroyed by the vehicles' wheels and thus their effectiveness as 

dust-control materials was lost. 

151. The materials that successfully passed all of the tests were 

two lightweight membranes, Griffolyn 105 and three-ply Herculite. These 

materials controlled dust in the helicopter downwash blast test, and 

after the vehicle traffic test were still effective as a means for con

trolling dust. Also, they were unaffected by the rain tests and were 

found to be waterproof. When subjected to the fire tests, these materials 

burned only where the JP-4 fuel had been poured and were self-extinguishing 

after the fuel had been consumed. 
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PART IX: CONCLUSIONS 

152. As a result of observations made during testing and analysis 

of the data, the following conclusions are believed warranted: 

a. Silva-Fiber and Glassroot were the only materi~ls that 
required special equipment for placement. 

b. The 4-hr curing time was sufficient for all materials 
placed for the downwash blast tests. However, for the 
traffic tests, the SS-1 asphalt emulsion did not cure 
completely during the 24-hr curing period. 

c. PDJ 17730, Griffolyn 105, and three-ply Herculite were the 
only materials that provided waterproofing for the full 
24-hr period. 

d. PDH 17781, polypropylene membrane, Griffolyn 105, and 
three-ply Herculite membrane were the only materials that 
remained effective as dust-control materials after the 
random traffic tests. 

e. Griffolyn 105 and three-ply Herculite were the only mate
rials that passed all of the tests in this investigation. 

f. Griffolyn 105 and three-ply He.rculi te were found to have 
met most of the specified desirable performance character
istics. Whether these materials possessed all of the 
desirable characteristics could not be determined because 
of the limited scope of this investigation. 
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Designation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Key to Tables 1 and 3 

Products and Manufacturers 

Product 

Bases 

Ultracheck general purpose ditch-lining 
blanket (type 1) 

Ultracheck heavy-duty blanket 
(type 2) 

Ultracheck landscape blanket 
(type 3) 

Ultracheck perforated blanket 
(type 4) 

Excelsior soil-retention blanket 

Stranmat heavy-duty roof mat 
(type 1) 

Stranmat heavy-duty ditch-lining mat 
(type 2) 

Stranmat heavy-duty ditch-lining mat 
with additional asphalt on fiber glass 
(type 2A) 

Glassroot 

Hay 

Silva-Fiber, wood cellulose fiber 

Filter-X 

Special Filter-X 

Poly Filter-X 

PDH 17539 

PDH 17781 

PDJ 17730 

Griffolyn-105 

Herculite 

Polypropylene reinforcing membrane 

Binders 

SS-1 asphalt emulsion 

Soil Gard latex emulsion 

Manufacturer 

Gustin-Bacon Mfg. Co, 
Kansas City, Mo. 

Gustin-Bacon Mfg. Co. 
Kansas City, Mo. 

Gustin-Bacon Mfg. Co. 
Kansas City, Mo. 

Gustin-Bacon Mfg. Co. 
Kansas City, Mo. 

American Excelsior Corp. 
Chicago, Ill. 

Stranglas Corp. 
Evansville, Ind. 

Stranglas Corp. 
Evansville, Ind. 

Strant;las Corp. 
Evansville, Ind. 

Pittsburgh Plate Glass Co, 
Pittsburgh, Pa. 

Issaquena Farms 
Fitler, Miss. 

Weyerhaeuser Co, 
Atlanta, Ga. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Carthage Mills, Inc. 
Pompano Beach, Fla. 

Griffolyn Co., Inc. 
Houston, Tex. 

Herculite Protective Fabrics, 
Inc., Newark, N. J. 

Phillips Petroleum Co. 
Bartlesville, Okla. 

Globe Asphalt Co. 
Yazoo City, Miss. 

Alco Chemical Co. 
Philadelphia, Pa. 



Table l 

Summary of Dust-Alleviation Tests on Asrhalt anrl l,atex Emulsions, Mulches, 

Ero~ion-Control Blankets, !,iv.htw'!il"'"ht Mi:>mbrnnes 1 and Filter Bla,nk.;ots: 

Random Vehicle 
Traffi<'! Test 

S<tn~~licort~r D(""l'#'rnJ~sh Bhst T.;ost Corr.pA.cter1 Loose 

W<tterproofirg; Test 
Water Re· 

tained on Top 
of Alleviator Time Required 
After 24 hr, % for Water No. of 

Coats of 
~~~ 

Chyey Silt Henvy Clay Fire Rain Clayey H~avy Clayey 

~ ::i ~ ~ ~ :'.3. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
Clayey Heavy to Penetrate 

~ ~ ~ ~;:1~1 2 rnin 

l 
2 
3 
4 
5 

6 
7 
8 
9 

10 

1l 
l2 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 

l-21 

2·21 
3-21 
4-21 

5-21 

6-21 

6-21·$ 

7·21 

7·21-S 
8-21 
9-21 

9-22 
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10-22 

ll-21 
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.20-21 
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NA 
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J J F J 
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No test** 
No test*• 
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NA 
NA 
NA 
NA 
NA 

NA 
NA 
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NA 
NA 

l 
2 
l 
2 

J . 
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J J J 
J J J 
J J J 
J J J 

J 
F 
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F 
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J J 
J J 
J J 
J J 
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J 
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J 
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J 
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J J J 
J J J 
J J J 
J J J 

J J J J 
NA!IANANANANANANA J 
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NA JiA !IA NA NA NA NA NA J 

J 
J 
J 
J 
J 

J 
J 
J 
J 

F 

F 
F 
F 
F 
F 

F 
J 
J 
J 

F 

J NA 
!IA 

J J 

J 
J 
J 

NA 
NA 

J 
NA 
NA 
NA 
NA 

J 
J 
J 
J 

NA 

NA 
J 
J 

NA 

F 
F 
F 
NA 
NA 

F 
NA 
NA 
NA 
NA 

J 
J 
J 
J 
NA 

NA 
F 
NA 
J 

B'ls""s in Combin11.tion wl th Flin,lers 

l 
2 
l 
l 
l 
2 

l 
2 
l 
2 
2 

l 
2 
2 
l 
l 
2 

1 
2 
l 
2 
l 

l 
l 
l 
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J 
J J J J 
J J J J 
J J J J 
F F 

J 
J 
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J 

F J J 

J 
J 
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J 

J 
J 
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J 
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J J 
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~~~~~~~J~~~FJ 
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F 
F 
F 
NA 
F 

NA 
F 
NA 
F 
NA 

F 
NA 
NA 
F 
F 
NA 
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NA 
F 
NA 
F 
NA 

F 
F 
F 
NA 

NA 
J 
J 
J 
NA 
NA 

NA 
J 
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J 
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NA 
J 
J 

NA 
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NA 
J 
J 

NA 
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NA 
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NA 

NA 
F 
NA 
F 
F 

NA 
F 
F 
F 
NA 
F 

NA 
F 
NA 
F 
NA 
F 

NA 
NA 
NA 
J 

F 
F 
F 
NA 
NA 

F 
NA 
NA 
NA 
NA 

J 
J 
J 
J 

NA 

NA 
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NA 
J 
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F 

NA 
F 
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F 

NA 
NA 
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J 

F 
F 
F 
NA 
NA 

0 
0 
0 

NA 
NA 

F 0 
NA 0 
NA NA 
NA 0 
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J 0 
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J 100 
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!IA 0 

NA 
F 
NA 
F 
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NA 
NA 
NA 
Fb 
NA 

NA 
F 
NA 
F 
F 
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F 
F 
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F 
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NA 
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NA 
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0 
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0 

NA 

0 
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0 

NA 
NA 

0 
0 
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0 

!IA 

0 
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0 

NA 
0 
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0 
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NA 
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0 
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0 

NA 
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NA 
0 

NA 
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NA 

0 
NA 
NA 
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0 
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0 
NA 
0 

!IA 
0 

NA 

0 
0 
0 

NA 

5 
6 
7 

NA 
NA 

3 
2 

NA 
l 

!IA 

19 
t 
t 
t 

1-1/4 

NA 
5 

NA 
5 

l2 
NA 

7 
7 

NA 
NA 

NA 
l 

NA 
5 

NA 

8 
NA 
NA 
NA 

2 
NA 

2 
NA 

l 
NA 
l 

NA 

l 
2 
2 

NA 

Note: NA. , not applicable; J , passed test; and F 1 failed test. l 1 0.25 gal/sq yd or binder; 2 , 0.50 gal/sq yd or binder; WJ., , disk 
loading of 6,0 lb/sq rt; W2, disk loading of 7,5 lb/sq ft; W3 , disk loading of 9,0 lb/sq ft; W4 , disk loading or l0.5 lb/sq ft; 
a. , no further tests perforr.')ed on uncoated materia.1 as there w.s considerable movement of sand underneath the material; b , eoil 
sprayed with one coat ot binder, then base material placed; S , soll sprayed with one coat of binder, base material. placed, e..nd then 
an e.dditional coat of bind.er applied. 

* No dust, but movement of soil material, 
Manufacturer recommended use of material "With binder only. All binders and. materials with binders allO\rl'ed to cure for 4 hr prior to 

d.ownwash blast test and 24 hr prior to traffic test. 
t No penetration after 24 hr. 



Table 2 

S~!i!:;i of Traffic Tests 

Test ss-1 As11h'llt ~°i".u.li;ion Soil G"l.rd Silva-fiber Ghssroot with SS-1 Asr-h"l.lt f)nulsion Item Direction of Vehicle Rut I Rut Rut F-:ut 
_!.£.:.. Traffic Wt, tons Passes ~ Pe~:il.!'ks Fasses ~ Re'."!!!.rks ~ ~ Fe"'_"lrks ~ ~ F~~<trks 

1 I.cr:gitudinal 1/4 1 3/4 After 24-hr cul·e period as- 1 3/8 Surface cracks developed dur- 1 2 Some displacerr.ent of' f'ibers on 1 3/• SS-1 r:.ot cured after 24 hr; 
3/4 1 1-1/2 phalt "WS ta~ky on all 1 5/8 ing cure period. No pene- 1 2-1/2 initial tra.f'fic. Rutting: 1 1 ta.cky to touch, The mate-
3/4 0 iter.i.s. Trea1rment picked up 10 2 tration; only 1/16-in. sur- 10 3-1/4 caused da..'!'!p soil to be 0 rial tended to stick to 2-1/2 1 by all test yehic les, thus 1 1 face fil;n formed by Soil 1 3 pushed up threugh the 0 1/4-ton vehicle ··.,heels, Ap .. loose soil ld't. 1/16-in. Gard. Bond breakage on l :fibers. Test soil ber.es.th proximately 7W of treat-Transverse 1/4 0 surface fikt .rormed by as• 1 3/8 pass with each vehicle. 1 2 the wood fibers sorui;ed •1.th 0 ment picked up '2y wf:eels of 3/4 0 pha.lt. The ~ransverse traf- 1 5/8 This breakage continued 1 2-1/2 wa.ter used to apply fibers. 0 3/ci.-ton vehicle ozi first 2-1/2 0 fie and 10 pe,.sses with the 1 1 throughout traffic. loose 1 3 Displacement of fibers con- 0 pass. ?io further traffic 3/4-ton vehiC:le were not soil was pushed up throug.l:l tinued as traffk applied., arplied conducted sir'1ce soil treat• the torn areas At end of traffic, fibers 

rnent had failed l'ere r.-.ashed into da.'!:p soil 

2 l.Dngi tudinS.1 1/4 1 2 See Item l. 31:'8- to 1/2-ln. 1 1-3/8 Complete breakthrough on l 1 1-5/8 See Item 1 1 1·1/2 See Itf":n l. Small a:nou:;.t of 
3/4 1 3 penetration c1f a.spha.lt 1 3 rass ...ith each vehicle. 1 2-3/'1 1 2-1/2 material picked up by vehi-3Ji 0 10 5 Loose soil up thl'ough torn 10 6 0 cle •·!:eels. Bond breakage 2-1/2 1 1 3-1/2 e..reas. 1/8-in. cured sur• 1 5-1/2 0 occurred between soil treat-

face film and additional l/2- ment and soil. loose soil Transverse l;l< 0 0 in. penetration into soil; 1 1-5/8 0 up through the broken areas 3/4 O' 0 however this Soil Gar:i did 1 2-3/• 0 2-1/2 0 0 not cure until surface film 1 5-1/2 0 
was broken so tr.at air could. 
get to the Soil Gard 

longi t u:Ur:al 1/4 1 0 See Item 1. No'. pecetration of 1 0 !io tes.rs in treat:ient tr..roU€h- l 1-1/2 See Item. 1 1 0 Pond breakage occurred. Bare 3/4 1 0 asphalt; onl:; surface fib. 1 0 out traffic tests; ho-.rever, 1 2-3/8 1 0 soil left visible at these 3/4 0 formed 10 1/2 a "blister" type effe-::t O<!- 10 ~-1/2 0 torn areas and lt:here mate-2-1/2 1 1/4 1 1/4 curred ur.der the action of 1 rial picked up by vet.icle 
the wheels. 1:0 penetration -..·!'lee ls Transverse · l/• 0 1 0 or the Soil Gard ir.to the 1-1/2 0 

3/4 0 1 0 soil; however, the fiL111 was 2-3/8 0 2-1/2 0 1 1/4 bonded to the soil and re- 4 0 
reained bonded except where 
the "blister'' action occurred 

4 longitudinal 1/4 0 See Item 1. !io penetration of 1 0 J;o tears in treat~e~t throug!'l- 1-1/2 See Iten 1 1 See Tte:!!. 3 
3/4 1/4 asphalt; only surface f'iL'!t 1 1/8 out traffic tests. ?;o pene- ~-1/2 1 
3/• fo~ed 10 1/2 tration of Soil Gard ir.to 10 0 2-1/2 1/2 1 5/8 the soil 1 5 0 

Trar..sverse 1/4 0 1 0 1 1·1/2 0 
3/4 0 1 1/8 1 2-1/2 0 

2-1/2 0 1 5/8 1 5 0 

(Continued) 

note: The soil t;ypes and cond.1t1ons for each item are as :fOllows: item 1 - sand, loose; ite~ 2 .. clayey silt, loose; item 3 - clayey silt, compacted; ar.::l item 4 - hea:.ry clay, co:::i:pacted. 
(1 of 5 sheets) 



Table 2 (Cor.tir.ued) 

Test Gla.ssroot vith Seil -O:i.r·i Ha:z:: with As"Dha.lt fr!ulsion Hal 'With Soil Ga.rd T~ l llltracheck 
Item Direction of Vehicle kut Rut Rut Rut 
~ Tre.ffic Wt, tons ~ ~ F.~arks rasses ~ ~~.~rks ~ ~ Peg.rks ~ ~ Fe!""~'lrks 

l I.Dri.gi tu:Unal l,A l 3,A Soil. Gard cured after 3 hr. l l/<' SS-l. not ccr.pletely cured l 3/4 Loose soil visible through l 1-5,tll S~e stretching s.nd tearing 
3,A l 7/8 P.ond breaka.ge op f'irst l 3/4 after 24 hr. Sor.ie pickup of' l l hay. Soil Ge..rd fil;n. Not a l 2-1,A occUITed under first ·passes. 
3/4 10 l passes; loose soil up 10 l h!!.j" and asi:-halt leavir.g 10 2 ccr..plete eoverage of soil 10 2-1,A Some loose soil up through 

2-1/<' l 1-1/8 throut;h surface. Bor.d l l loose soil visible. In 1 1-1/4 vi th Soil Gard and not cured 1 2 tears. As traffic arplied, 
breakage increa,sed as trans- some areas ha;;• -was racked under hay a:fter 24 hr. Corr.- tears increased. Some areas 

Tra.r.sverse l,A l 1/2 verse and lor.gituilnal traf .. 1 1/2 dc-...n a.'1i worn thin u:lier l 3/4 :pa.ction of hay on soil; 1 1-5/a material only worn thin. 
3/• l l/<' fie 8.J'plied l 3;\ traffic. Soil was pushe:l l l loose soil up thro'U8h broken 1 2-1;\ Slight tearing of material 

2-1/2 l 3/4 l l/<' up throug.'1-i these e.res.s l 1-1/4 hay e.nd Soi1 Gard film. l 2 a.round T-pin anchors 
!J:i:md 'break.age in~reased a.s 
tr&nsverse and longi tud.inal 
traffic applied.. Some roll-
up of hay behind wheels, 
"'hich le~ ba.re areas 

2 Longitudinal l/4 l l Soil Gard fiL":'!. CUfed on Sur- l l See It~ 1. Soil J'UShed up l 1-1/4 See Item 1. Soil pushed up l 2 See Iter.:i. L The material tore 
3/• l 1-1/2 :face, l/a fib; once :fiL"!l. l 1-1/<' through all w~eel tracks l 1-3;\ through all wl:.eel tracks. l 3 ~ore in this item under the 
3/4 10 3-1,A broken, soil da.!:r·p ... 'ith Soil 10 5-1/<' where bond breakage between 10 4-1/<' All bond lost between soil 10 5 first passes than in Item 1. 

2-1;2 l 3-1/4 Gard 1/4 in. afj;or 24-hr l 3-1/• soil and. soil treat!Il.ent l 3 tree.tmer.t and soil l 3-3/4 Icose soil was vis! ble 
cure period. 3?nd breakage occurred through and also pushed up 

Transverse l,A l 1-1/2 on first passes; loose soil l l l 1-1,A l 2 through the torn areas 
3/4 l 2-1,A pushed up tt.rcr~h surface l 1-1/2 l 1-3/4 l 3 

2-1;2 l 2-1/2 treat;::er.t. Bon~ breakage 1 3-1;\ 1 3 l 3-3/4 
increased as tnmsverse e..11:1 
longitudinal tr~ffic applied 

Longitudinal l,A l 0 Soil Gard. cured after 3 hr. l 0 Bond between treat=ient and l 0 Soil Gard on soil surface l 0 ?lo tears occurred in the mate-
3;\ l 0 Some bond ~re~ge occurre.:1 l 0 soil lost on :first traf- l 0 under hay not CW"ed. after l 0 rial on this item. As traf-
3/• 10 0 on first passes:. Bond 10 1/2 f'ic. SCX!".e asphalt and hey 10 1/4 24 hr. Bond break.ag:e arid 10 1/2 tic applied, material wre-

2-1/<' l 1/4 breakage betveeu Glassroot, l 1/4 picked up on wheels of ve-:_ l l;\ some roll-up of hay bet.ind l l;\ thin and soil visible through 
Soil Gard, and !fOil in- hieles, leaving bare soil wheels leaving Care areas. r.aterial 

Transverse l,A l 0 crease.i as tra.'1;>verse and l 0 visible l 0 .Bo:r.d breakage increased. as l 0 
3,A l 0 longitudinal tr~ffic l 0 l 0 transverse and lol"'.gitudinal l 0 

2-1/2 l 0 e.pFlied l l/4 l 1/4 traffic applied 1 1/4 

tor.gitudinal l,A l 0 See Ite:i. 3 l 0 Traff'ic CO':'!J:~cted tr.e ha.y- l 0 See lte!!. 3. In sa:i.e areas l 0 See Item 3 

3/• l 0 l 1/8 a.sphtlt treat.'!':.ent on soil. l 0 material was co::ipacted on l 0 
3/4 10 0 10 3/4 !'lo SS-1 or hay picked up by 10 1/4 soil; however, bond t:reak- 10 1/2 

2-1/<' l 1/2 l 1/2 vehicle •l:eels l l;\ age between the soil a.nd l l;\ 
soil treat:nent occurred 

Transverse l,A l 0 l 0 l 0 l 0 
3;\ l 0 l l/il l 0 l 0 

2-1;2 1 0 l l/<' l 1/4 l 1/4 

(Continued) (2 o~ 5 sheets) 



Table 2 (Continued) 

Test T'\""De 2 t~tr9c!",E··ck Tne J Ultra.check T:l!e 4 Ultre.chet"k vi.th SS-1 AS;Ehalt Thiulsion Excelsior with SS-1 Asi:i:halt Emulsion 
Ite:on Direction of Vehicle Rut Rut Rut Rut 
..l!2!. Traffic Wt, tons Passes ..l!!!.._ 'Re'!'!·1~rks Fesses ~ R!"rn"1rks ~ ....!.!2:_ Remarks ~ ....!E.:._ Remarks 

Long1 tudim1l 1/4 l 1/2 SO!!'.e stretchir1g of material 1 lfa No failures occurred on first l 1 Yateria.1 not torn by first 1 l/2 loose soil pushed up through 
3,A> l 5/S under first .passes. No l l/2 passes 4 Some stretching of l 1-1/2 pa.sseis. Sane soil with SS- 1 3/4 material on first passes 
3,A> 10 l-1/2 tears occurred. Some loose 10 1-5/S r..a.terial. ?-".aterial 'W'Crn thin 10 1-1/2 l pushed up through holes 10 l where bond breakage occurred 

2-1/2 l 5/8 soil riushed.,up tt>..rough mate- 1 7/8 as traffic api;lied4 Loose l 1-3/4 in ma.terial. As traffic ap- 1 l between the soil and 
rial as trai'fic applied i soil pushed up through these plied, material worn thin soil treatment. Some mate-

Transverse 1/4 l 1/2 material stretched and vorn l l/'• worn areas 1 l &.'1d torn in some areas l 1/2 rial picked up by vehicle 
3/4 1 5/ll thin; soil \'lp through these l lfa l 1-1/2 l 30 wheels leaving bare soil 

2-1/2 l 5/8 areas l 7/ll 1 1-3/4 l l visible. Material worn thin 
as traffic applied and soil 
visible and up through these 
areas 

I.Dngitu.:iina.l l,A> l 5/8 The 2-1/2-ton vehicle tore 1 1-1/S The 3/4- and 2-1/2-ton vehi- 1 2 The 3/4- a.nd 2-1/2-ton v•hi- 1 l See Item l 
30 l 1-l/2 zr.aterial on first pass; l 1-1/2 cles stretched and tore 1 3-1/2 cles tore material a.nd l 1-1/4 
3/4 10 3-3/4 other vehicles stretche,i 10 3-1/2 rr.aterial on f'irst passes. 10 broke bond with soil on 10 4 

2-1/2 l 2 material. I(oose soil up l 3-1/2 Loose soil pushed through l 4 first passes. Loose soil l 2-1/2 
through theE:e areas. these areas. Torn areas in- pushed up through torn 

Transverse lfa 5/8 ~~~s:~:;i:~~ff!~ :~~o of 
creased as traffic applied. area.a. Uo transverse l 1 

3/4 1-1/2 Jt.aterial on this item was traffic applied. As tra.f- l 1-1/4 
2-1/2 3 traffic, material on this co;::rletely torn up fie arplied., rraterie.l was l 2-1/2 

item. cornplet'.ely torn up torn up cor.pletel.y in and. 
around vehicle 1Jheel tracks 

Lor.gi tudinal l,A> l 0 1:0 da:r.a.ge occ~i.rred. on first l 0 ?:o da.~.age on first ra.sses. l 0 No damage caused by first l 0 See Item l. loose soil vis!-
3/4 l lfa :rasses; so~· stretchir..g of 1 1/4 As traffic applied, mate- l 0 passes. As traffic ap- l 0 ble through areas where 
3(~ 10 3/8 material as ,traff'ic applied; 10 3/8 rial worn thin and soil 10 5/8 iil!ed, material worn thin 10 1/2 material picked up on vehi-

2-1/2 l 1/2 rr.aterial worn thin and at l 1/2 visible through these l 1/2 and some bond breakage l 1/4 cle wheels 
end of traffic soil visible areas between the Ultra.check 

Tra:r:sverse lfa l 0 t1'..rO'J£}1 the thin areas l 0 l 0 and soil occurred l 0 
3/~ l l/4 l 1/4 l 0 1 0 

2-1/2 1 1/2 l l/2 l 1/2 1 1/4 

4 Lor.gi tudinal lfa 1 0 See Item 3 l 0 See Ite:n 3 l See Item 3 l 0 The material was canpacte.d on 
3/4 1 1/4 l 1/4 l 3,A> l 0 this item.. The material -was 
3A 10 l 10 5/8 10 5/8 10 3/4 not picked up by the vehicle 

2-l/2 l 1/2 1 1/2 l 1 l 1/4 'Wheels; therefore, no soil 
was visible 

Transverse lfa l 0 1 0 l 0 1 0 
3/4 l lfa 1 lfa l 0 l 0 

2-l/2 l 1/2 l 1/2 l 3/4 l 1/4 

(Continued) (3 or 5 sheets) 



Table 2 (Continued) 

Types l a..."l.i 2 Strar.=.at Sandwiched •i. th ES-1 
Test '!'vL'e 1 n:ran~'l.t w! th SS-1 AsT'~alt &:ulsion !ne 2 St!'ar_ ......... t with SS-1 As't'f:'\lt Fruls1on AsT1halt ~lsion ''.'vPe 2A Str'\!1!':'-t "-""1th ss .. 1 AsEhdt F:mulsion 

Ite:a Directio!"l of Vehicle i'iut h<.tt Rut Fut 

~ Traffic \l.·t, t.:>ns ~ ~ FP!".'l.T~S ~ -1.!:..:.... F"'~-~rks ~ -1E.:_ F~<i.rks ~ ...1.!:_,_ Pe"1!1.rks 

l Longitu.Ur.al l/• l 1/2 Soil pushed up tG.rOUf:h nate- l 0 Bond breakage betweer. the scil l 3/• Bond breakage between tl:e soil l 3/4 3ond 'treakage between.material 
3/• l 1/2 rial on first p!lss or all l 0 and t'.aterial o::curred on 1 1-1/4 a.."!d t::aterial occurred in 1 l ar.d soil occurred. Loose 
3/4 10 -- ve?-J.cles. !;o rurther traf- 10 3/3 first passes. Sor.-.e loose 10 beth ty·pes cf Strar ... "'.'.'lt on 10 l soil •-as pushed up through 

2-1/2 1 5/8 fie a.iiplied. Sorr:e aspI'.alt 1 1/4 soil up tl-..rCt:i;h broken areas. l 1-1/2 first passes. Loose soil l 1-lfa these areas .. Tbis bor:d 
V'lS picked up 't,:y the vehicle As tra.ffic a:rplied :!1.0re bond pusheti up tt-.roug .. '1 r.~terial. trea!r.age increased as traf-

Tra.."lsverse 1/4 1 Wheels 1 0 breakage occurred and core Asr?-.a.lt ricked up by vehicle 31 .. fie ;."S.S arpHed. SoMe 
3/• l 1 0 soil pushed up t?:.rough vbeels leavir.g ba.re areas. 1 a.s;il".a.lt picked up by ve't.icle 

2-1/2 1 l 1/4 ?Mterial !\o f'urther traffic &P!Jli ed. 1-1/3 -..·!'.eels 
SS-1 not cured art.er .24 hr 

2 I.ong1tudirial l/4 1 5/8 See lte:'!l. 1 1 3/• See lte::i. L !·'.a.terial torn 1 1-1/2 See Itei. l 1 1 See Ite~ l 
3;1> l 1 1 l-lfa arou.."ld scc::e &...'1chors e....'1d 1 2 1 1-1/2 
3/• 10 10 2-1/4 wir..k.led. in wteel tracks 10 10 3-1/2 

2-1/2 1 1-3/4 l l-1/2 l 3-1/2 l 2-l/• 

Trans'V1::rse 1/4 l 3/4 1 l l 
3/• l l-lfa l l l-1/2 

2-1/2 l l-1/2 1 l 2-1/4 

Lo!'.gi t uJ.inal 1/-> 1 0 See Ite::i. 1. 1;0 ~oil }Ju.shed l 0 Bor.i breakage occ-U!'reJ ar .. d l 0 See Ite=i. 1. r;o 15011 pushed up 1 0 So!ne bond treakage occurred 

3/• l 0 l..J;I t!"..ro'J.gh r. . .3.tt;;rial; only 1 0 sir.e asrt-.alt pickei up 'by l 0 tt.roush ~.aterial l 0 betveen the !'!'..aterial ar:d 
3/• 10 as:p1:.alt p1ck.ed l.."J' by 10 0 vehi::le vheels le!lvir.g 10 10 0 soil. Asphalt picked up 

2-1/2 1 0 •·'heels; therefqre, bare l 0 bare soil visible l 1/4 l 1/4 by vehicle \O!leels leavir.g 
soil left visi'tjle bare soil visible 

Transverse 1/4 1 1 0 1 0 
3/4 l l 0 l 0 

2-1/2 l l 0 1 1/4 

Lcr.gitudir..s.1 l/; l 0 I·;o d.r.a.ge to r..ate;rial in this l 0 ?io d.3..":'lage occurred to the l 0 See Item 3 l 0 ;;o da!r.age occurred to mate .. 

3/• 1 0 1te!."I under tll traffic. 1 0 r:::ater!al iri this !ten:. l l/4 l 1/1' rial 1n t:his ite~. Tra!'-
3j.. 10 l/4 ?·:aterhl was bctnded to soil 10 l/4 Tra.ffi~ caused ::-..aterial to 10 -- 10 lh fie caused the r..aterial to 

2-1/2 1 1/4 ur:J.-er traffic l 0 be cre.pacted and bor.ded to l 1/2 l 3/• be cOl!'.pacted and bonded to 
the soil the soil 

Tra::sverse 1/4 1 0 l 0 1 l 0 
3/• l 0 1 0 l l 1/4 

2-1/2 l 1/4 l 0 l 1 3/'• 

(Continued) (4 of 5 sheets) 



Table 2 (Concluded) 

I Folypropylene Reinforcing Me~brane 
Test Gri-ffol~-105 ~'.e!'J.'bra.h.e Herculi te 1~'-"~bra!'.e vi th SS-1 Asrhalt &..ulsion PDH-17781 FilteY" Blanket FDJ-17730 Filter Blanket 

Item Direction of Vehicle mt I Rut Rut Rut Rut 

.1!£.:.. Traffic ~t, tons ~ .l!l.:.... Re::!9.r~ies Passes ....!!.1_:_ Rem9.rl:.S ~ ..l!!.:._ Rl"marks Passes .l..!!.:_ Remarks ~ ~ Remarks 

1 Longi tud.inal l,A 1 1 No d3.Inage to: me.rnbrane 1 3/4 Ifo damage to menbrane 1 5/-l Eond breakage be- 1 3/4 Material stretched 1 1-3;4 Seam stretched under 
3/4 l l-1/2 under traffic. l l under any of traf- l 3/4 tveen the soil and l 1 under traffic due l 2 first traffic al-
3,A 10 1-1/2 SOl'J".e stret7hing and 10 1 fie. Soil under 10 1-1/8 m~brane material 10 2 to rutting o'f soil. 10 2-1,A lowing loose soil 

2-1/2 l 2-3;4 wrinkling j)f' mate- 1 1-1/4 menbre.ne rutted; 1 l-1/8 occurred. Some 1 l No tears occurred l 2-1/4 up through. Sea..'11 
rial while1 vehicle me:nbrane stretched stretching also in material. 1;0 continued to 

Translrerse 1/4 1·1/2 moving ove:r section l 3/4 to conform to ruts 1 5/8 occurred in the 1 3/4 loose soil up 1 1-3/4 stretch under 
3/4 l-5/8 1 1 1 3/4 mer: .. brane due to 1 l through material l 2 traffic allowing 

2-1/2 2 l l-1;4 1 l·lfcl the traffic; how- 1 l l 2-1;4 more loose soil 
ever, no tears re- to filter through 
suJ.ted, r.or was 
there any soil 
pushed up throll6h 
the mer:ibrane 

2 Lor.gi tudinal 1/4 l l-5/cl See Item 1 l l-1/2 See lte:?l 1 l 1 See !tern l l l-1/2 See Item 1 l 2 No damage on first 
3/1+ l 2-lAl l 2 ·l 1·71-l 1 2 1 2-1/2 traffic. Jeep 
3/4 10 3·1/o 10 3 10 3-1/2 10 4 10 5 tore sea..on. at tl.'O 

2-1/2 l 3-1/2 l 2-5/cl l 2-7/8 l 2-5/cl 1 3 places, tra."lsverse 
traffic o:f other 

Transverse 1/4 l 1-3/4 l-1/2 l 1 l-1/2 1 2 vehicles caused ex 00 

3,A 1 3 2 1-7/8 l 2 l 2-1/2 treme torn areas. 
2-l/2 1 4 2-5/cl 2·7/8 l 2-5/8 1 3 Loose soil up 

through areas • Re-
maining traffic con-
tinued to tear mate-
rial at seam 

Lor'.gitudinal l,A l 0 See Item 1 1 0 See Item 1 l 0 Bond breakage oc .. l 0 See Item 1 l 0 !io drur.age to mate-
3/1< l 0 l 0 l 1/4 curred. between l 0 1 0 rial under traffic 
3/4 10 1/4 10 0 10 1/4 the membrane and 10 1/2 10 lf-l 

2-1/2 l 1/2 l 1/4 l 1/2 soil; however, no 1 1/4 l 1/cl 
tears or d3.mage 

Trar:sverse l/• l 0 l 0 1 0 occurred under the 1 0 1 0 
3/• l 0 l 0 1 1/4 traffic 1 0 1 0 

2-1/2 1 1/2 l l/'• l 1/2 1 1/4 1 1,fcl 

4 lor..gi tudinal 1/4 l 0 See Item l l 0 See Ite:n 1 l 1/8 Traffic helped to l 0 See Item l l 0 See Ite:':'I 3 
3/4 l 0 1 l,A l 1/4 bond material to 1 1/4 l 1/4 
3/4 10 l,A 10 1/4 10 1/2 soil. lio torn 10 3/4 10 1/2 

2-1/2 l 1/2 1 3/4 1 3/4 areas in r.ate- l 3/• l 1/2 
rial at end or 

Transverse l/4 1 0 1 0 1 1/8 trafTie 1 0 1 0 
3/1< 1 0 l 1,A 1 1-l/4 l l/'• l 1/4 

2-1/2 l 1/2 1 3/4 l 3/4 l 3/• l 1/2 

(5 of 5 sheets) 
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Coi=><Jnent(s) 
of Svste"'l 

Type l T..i"ltrac:ie.:.k 
Tyre 2 Ultract.e:::-k 
'IJ-"'J'e 3 tntra..:t.eck 
TyI'e 4 Vltr~r.ecr.. 
Exc-elsior 

'f:r1'e l .Stra.r .. ~.1t 
7:/Te 2 Stra.:-.:--.at 
7ype '2.A Stra.r..na.t 
Class root 
P.a.y 

Sil>•a-Fibcr 
l\'a.ter 

Filter-X 
srecial. F"iltcr-X 
Foly Filter-X 
rD~ 17539 

rDH 17731 
PDJ 17730 
Gri~fclyn-1".')5 

Eer:::'uli te, 3-ply 
fo}:-;:-ro:ryler.e 

rr.e:n::rar.e 

ss-1 aspb1lt 
e::-.ulsion 

'r."s.ter 
Soil Ch.rd 
't.'ater 

Type l Ultra.check 
SS-1 as:rhalt 

e!'!".ulsicn 
'ft<tter 
T;:.'?e 2 Ultrae:heck 
ss-1 e.srt.a.lt 

e:nulsion 
w·ater 
T:\-1'e 3 Ultra.ct.eek 
.SS-1 asphtlt 

e:r.ulsion 
'hater 
Type 4 Ultra~heck 
SS-1 asrr.alt 

e~ul.sion 

"\t."a.ter 
i".JC;:oelzior bl.a:--.ket 
SS-1 a.s;~1alt 

e-,ulsion 
\..'at er 

Co:::po,,er.t 
;.·t per 

____!:i_l!_ 

o.:.t· lo 
l.13 lb 
0.56 lb 
c.5E lb 
1.50 lt 

J.9 lb 
61.0 lb 

11.f. oz 

7.2 oz 
6.3 oz 

5,2 oz 
7,1 oz 
8.9 oz 
6.6 CZ 

5.0 oz 

2.0 lb 
2.0 lb 
o.8 lb 
3,2 lb 

0.56 lb 

2.00 lb 
2.0-:) lb 
l.13 lb 

1.00 lb 
1.00 lb 
o. 56" lb 

2.00 lb 
2.00 lb 
0.56 lb 

2.(}) lb 
2.00 lb 
l.5rJ n-

2.00 lb 
2.0) lb 

!o:a.l 'r:o:iELt 
:t·er sq, rd 
of Syst~, 

0.56 lb 
l.13 lt 
0.5() lb 
o.~6 lb 
1.50 lb 

(~.8 lb 

11.G CZ 

7.2 oz 
(.3 oz 
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4.5{. lb 
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'f'""'!'" ~\J ·:d 

~J.5f 
l.13 
0.5~ 
o.5E 
0. 75 

0.29 

g)~ 
0.(7 
0,(j 

0.70 
l.09 
l.tl 
2.(0 

C.06 

a.12 

0.56 

o.O:J 

1.13 

C.OJ 

c.;6 

o.oG 

o.oo 

o.o6 

Tot~l 

Ccst c·f 
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f'Er [:'1 Yd 

$ J.~6 
l.13 
D-5t-
0.5€ 
0. 75 

0.29 

0. 76 
0. 76 
0.67 
O.(? 

o. 70 
1.0) 
l.tl 
2.to 

0.30 

c.06 

D.12 

o.t-2 

1.16 

0.(2 

o.62 

0.81 

Iatle 3 

A::.c!'::ors 
fequi rr·d 

'!es 
Yes 
Yes 
Yes 
~·es 

1:~ 

Yes 
:·es 
!'es 
'!es 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y~s 

~pecial 

Equip::: er::. 
!<.ec·.iired 

F.ydra.ulic spr!!.yir.l 
equip::e!:.t 

r;o 
!:o 
!·:o 
!~o 

!~o 

!:o 
y;o 
lio 

r:o 

Asrl'~lt distributor 

J~·draulic distributor 

A.=p?'::alt distributor 

Asrhtlt distributor 

Asy.Lalt distributor 

A~t:"t.alt distritutor 

Asp~.3.lt dlstritutor 

(Cor.tinue:i) 

P:e'l'.9.rks: 

Sufplied in rolls 72 in. wide ty 150 ft lor.g 
S-.:.pplied in rolls 72 in. •·ide ty 150 rt lon6 
Surrlied in roll.s 72 in. "'ide ty 150 ft long 
Su:rplied in rolls 72 in. wide ty 150 ft long 
Surplied in rolls 36 in. vide by 150 ft long 

Data on these materials given tel.ow. They are used vith tinders only 

Supplied in bales, 8 iL. 'ty 13 in. by 42 in. Souree of water req•Jired for 
an:lication of this rr.aterial 

Surrlied in rolls up to 84 :ft '"1.de a!".d 100 ft lor.g 
Supplied in rolls up to 84 ft vide ar.d 100 ft long 
Supplied in rolls up to 84 ft wide a.r.d 100 ft lor.g 
Surplied in rolls up to 84 ft wide ar,d 100 ft lor.g 

St..'J'plied in rolls up to 84 ft l."i:ie a::d 100 f't long 
Sur:plied in rolls up to 8!i ft vide and 100 ft l.:ir.g 

Supplie·i in rolls up to 15 ft ¥ide and. 200 ft lor.g 

SOU!'"Ce of. wt er required for e.n;licatio"n of l'!l.a.terial 

Source of "'"'3.ter required for applicaticn or !!'.aterial 

Source of watoer req_uired for arplkation of asphalt emul.sion 

Source of "'"!:!.ter req·Jired for a:rplication of asphalt emulsion 

Source of water requ:!..r'°'d for a:r;:lication of e.sphs.lt enulsion 

Source of ;.eiter required 'for a:rplication of s.s:ihs.lt enuls1on 

Source of ,,,.--ater req_uired for application of asphalt emulsion 



Tal:le 3 (Concluded) 

Rate 
of Appli- Total 

Dust- CDr.':.ponent Total \rie1ght cation Cost of Cost of Special 
Control Component (s) ~t rer per sq yd or Binder Co:qxment(s) Component(s) Anchors Equil".ent 
Syste!'l. of 8vst~ ~ of Svste'"l ;r:·er :sg \•d l'er sg vd re!" ~9 yd 'Reg11ired FPQ•J.ir~d Fe'."'1.ar'ks 

J'\<lses in CO"".binl'iti("ln with PindPTS t Cor,t i !1Ued} 

6-21 Type 1 St ran.mat 0.36 lb 4. 36 lb $0.20 $0.26 Yes Asphalt distributor Source of "Water required for arplication of asphalt er.'.ulsion 
ss ... 1 asphalt 

err.ulsion 2.00 lb 0.50 g'1 0.06 
'..:ater 2.00 lb 

7-21 Type_ 2 St n.!"ll!la t o. 72 lb 4.72 lb 0.40 o.46 Yes Asphalt distributor Source of water required. for 9.J:plication cf a.spha.lt E!l'..ulsion 
SS·l asphalt 

emulsion 2.00 lb 0,50 gal o.06 
;.'ater. 2.00 lb 

8-21 Type 2A Strarurna t o. 72+ lb 4. 72• lb 0.40+ 0.46+ Yes Asphalt distributor Source of 'ltrmter req·.lired. for Brr;lication of a.sph~lt emulsion 
SS-1 asphalt 

emulsion 2.00 lb 0.50 gal o.06 
Water 2.00 lb 

9-21 Glassroot 0.30 lb 4.30 lb 0.18 0.24 !fo Gl,1!.Ssroot a:pplicator Source of water required for arpllcation of asphalt emulsion 
SS-1 asphalt and asrhalt 

emulsion 2.00 lb 0.50 gal 0.06 distributor 
Water 2.00 lb 

9-22 Glass root o.45 lb 4.45 lb 0.10 0.22 z;o Glassroot arplica.tor Source of water required for application of Soil Gard 
Soil Gard o.Bo lb 0.50 gal 0.12 and t>.yd.raulic 
Water 3,20 lb distributor 

10-21 !lay l.00 lb 5,00 lb 0.01 0.07 No Hay and asF1-.a.lt Source of water required for application of asphalt e:nulsion 
SS-1 asphalt distributor 

emulsion 2.00 lb 0.50 gal o.o6 
Water 2.00 lb 

10-22 Hay l.00 lb 5,00 lb O.Ol 0.13 No Hay and 1-.vdraulic Source of vnter requi?"ed for application of Soil G!!.rd 
Soil Gard 0.80 lb 0.50 gal O.l2 distributor 
1'1Tater 3.20 lb 

ll-21 Silva-Fiber 3.8 lb 66.8 lb 0.29 0.35 l!o g,-draulie a::.d asrhalt S.:iiurce of ll'ater require-cl for afflication of Silva-Fiber and SS·l asphalt 
ss-1 asphalt distributor e:c.uls1on 

emulsion 2.0 lb 0,50 gal 0.06 
1'1'ater tl.O lb 

11-22 Silva-Fiber 3,8 lb 7.8 lb 0.29 o.41 !;a Izy-draulic a...'ld asp:hal t Source of water req_uired for application of Silva-Fiber a.nd Soil Gard 
Soil Gard o.8 lb O. 50 gal 0.12 distributor 
Water J.2 lb 

20-21 Polypropylene 
membrane 5.0 oz 4 lb 5 oz 0.30 0.36 Yes Asphalt distributor Source of water required for application of asphalt et?ulsion 

ss .. 1 aspha.lt 
emulsion 2.0 lb 0.50 gal o.o6 

Water 2.0 lb 



Photograph l. Spray equipment used to apply SS-l asphalt emulsion 

Photograph 2. Spray eq,uipment used to apply Soil Gard material 
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APPENDIX A: MEETING WITH INDUSTRY REPRESENTATIVES ON 
DUST-CONTROL PROBLEM 

1. This is a brief description of some desirable characteristics of 

dust-control agents. These characteristics do not have the weight of 

specifications or formal requirements on which a material will be accepted 

or rejected. The failure of any product to conform with one or more of 

these characteristics is not in itself grounds for elimination of the prod

uct from consideration. These characteristics will be used as guides to 

assist in the evaluation of materials that may be submitted to us for test 

purposes. 

2. There are several general characteristics that are almost self

evident but will be noted for completeness. A material or materials 

selected for use should be available in quantities sufficient to treat 

several million square yards of area. The product or products should be 

able to withstand the environments encountered in transit without harmf'ul 

effects. They should also be capable of withstanding open storage under 

humid, tropical conditions for at least 3 years. The temperature range is 

from 20 to 150 deg Fahrenheit. The material should.also be noncorrosive 

and nontoxic and should not possess qualities that would contaminate adja

cent agricultural areas. 

3. Virtually all major soil types are found in the area of particular 

interest. Significant difficulty has been reported for soils ranging from 

sands to clays. In addition to soil variety, soil moisture and density of 

each type of soil can have a significant influence on the effectiveness of 

dust-control agents. It is most probable that there will not be one solu

tion for all soils and all soil conditions. 

4. Ideally, a product should be usable as received and capable of 

being applied without significant prior surrace grad1ng, scar1f'Yihg, or 

other conditioning processes at ambient temperatures that range from 40 

to 120 deg Fahrenheit. This capability of being used as received would 

not, of course, be applied to a procedure designed to utilize locally 

available materials. The intent of this characteristic is to avoid as much 

as possible the use of labor and equipment to prepare a product for use 

Al 



after it has been received. For example, heating to elevated temperatures 
requires time, labor, and equipment, which in many instances will simply 
not be available. Also, if two or more components of a material are re
quired, a capability of storage and mixing is essential and will not always 
be available. However, if a product requires mixing or other processing in 
the field but has other outstanding dustproofing features, it would of 
course be given every consideration. 

5. The application procedures and equipment, if required, should be 
relatively simple. Engineer troops and elaborate equipment will not always 
be available, and it will be necessary to utilize inexperienced personnel 
under the direction of a few competent supervisors. 

6. If a new product is to compare favorably with currently available 
materials, it should be capable of being placed at a minimum rate of 500 sq 
yd per man-hour at a rate not to exceed 3 lb/sq yd, and the cost should not 
exceed $2.00 per sq yd, including material and placement equipment. 

7. Time is of the utmost importance. In most military operations, 
a dust-control agent should be effective and operational within about 4 hr 
after placement. It is desirable for the material to have a useful life of 
at least 6 months, during which period minor maintenance would be 
acceptable. 

8. The most urgent requirement is.for dust control on nontraffic 
areas. These areas are nontraffic as compared to roads, streets, or air
field runways and taxiways; however, some treated areas can be expected to 
be subjected to occasional random traffic of ground vehicles, helicopters, 
and light-cargo aircraft. The treated areas should be capable of withstand
ing such occasional traffic with very little maintenance. Lighter treat
ments may be satisfactory on those areas-subject to no traffic of any kind. 

9. In view of the acute shortage of shipping space, materials that 
-occu:py-a-m:ininn.mi -of -space -and. -that -can ·be easily extended in the theater of 
operations with readily available materials would be given greatest 
consideration. 

A2. 
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