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FOREWORD 

This report was prepared as a part of the work authorized by the 

Office, Chief of Engineers, under Military Engineering Design and Expe

dient Construction Criteria, Project No. 4A062103A859, Task 01, "Expe

dient Road and Storage Area Design Criteria," Work Unit 012, "Investi

gation and Development of Innovative Concepts of Military Pavements. " 

Personnel of the Soils and Pavements Laboratory (S&PL) , U. S. Army 

Engineer Waterways Experiment Station (WES ) , who were actively engaged 

in the planning and execution of work that led to the preparation of 

this report were Messrs. A. H. Joseph, J. w. Hall, Jr., S. L. Webster, 

and R. A. Andress. The project was under the general supervision of 

Messrs. J. P. Sale and R. G. Ahlvin, Chief and Assistant Chief, respec

tively, of the S&PL. This report was prepared by Mr. Webster. 

Construction was performed by personnel of the Fort Hood Director

ate of Facilities Engineering, Roads and Grounds Section. The field 

work was under the supervision of Messrs. B. C. Peters and Johnny Neel, 

Chief and Assistant Chief, respectively, of the Roads and Grounds Section. 

On-site assistance was provided by personnel of WES. 

Directors of WES during the conduct of the work and preparation 

of this- rep-ort were- BG- E-. n-. Peixotto, CK, and- cor;- G. H. Hilt, CE. 

Mr. F. R. Brown was Technical Director. 
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CONVERSION FACTORS, BRITISH TO ME:I'RIC UNITS OF MEASUREMENT 

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

metric units as follows: 

mils 

inches 

feet 

Multiply 

square yards 

gallons (U. s. liquid) 

pounds (mass) 

pounds per cubic foot 

miles (u. s. statute) 

tons (2000 lb) 

Fahrenheit degrees 

pounds (force) per inch 

ounces (mass) per square 
yard 

yards 

miles (u. s. statute) per 
hour 

By 

0.00254 

2.54 

0.3048 

0.8361273 

3.785412 

o.45359237 

16. 01849 

1. 609344 

0. 90718474 

5/9 

1. 7512685 

33. 905742 

0.9144 

1.609344 

To Obtain 

centimeters 

centimeters 

meters 

square meters 

cubic decimeters 

kilograms 

kilograms per cubic meter 

kilometers 

metric tons 

Celsius degrees or Kelvins* 

newtons per centimeter 

grams per square meter 

meters 

kilometers per hour 

* To obtain Celsius (C) temperature readings from Fahrenheit (F) read
ings, use the following formula: C = (5/9) (F - 32) . To obtain Kel 
vin (K) readings, use: K = (5/9) (F - 32) + 273. 15. 
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SUMMARY 

This report records the construction of a 1/2-mile membrane
enveloped soil layer (MESL) road constructed at Fort Hood, Texas, in 
May 1972. The road was constructed to field test MESL construction 
techniques and to provide a MESL road for long-term evaluation. 

The 24-ft-wide, 10-in.-thick MESL was constructed by personnel 
of the Directorate of Facilities Engineering, Fort Hood, Texas. The 
location was Clear Creek Road between Copperas Cove Road and U. S. 
Hignway 190. The soil was a gravelly sandy clay (CL) with some shell. 
It was encapsulated using 6-mil polyethylene as the lower membrane and 
polypropylene fabric and SS-lh emulsified asphalt as the upper membrane. 

Construction of the MESL required 48 working hours and was com
pleted in a 6-day period. A surfacing of 2 in. of hot-mix asphaltic 
concrete was installed on the MESL by a local contractor. Eight-foot
wide shoulders were constructed, and an asphaltic single-surface treat
ment was applied. The total materials, equipment usage, and construc
tion labor cost for the MESL road with asphalt surfacing was 
$20,8oO. 

The MESL road was opened to traffic in June 1972. A traffic 
count in July 1972 indicated an average daily usage by 1793 vehicles, 
of which 24.5 percent was truck traffic and 75.5 percent was passenger 
car traffic. 
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CONSTRUCTION OF MESL DEMONSTRATION ROAD 

AT FORT HOOD, TEXAS, MAY 1972 

PART I: INTRODUCTION 

Background 

1. Since 1966, tests have been conducted at the U. S. Army En

gineer Waterways Experiment Station (WES) involving the employment of 

membrane-enveloped soil layers (MESL) as foundation courses to allow 

the rapid development of roads in the theater of operations.
l-3 In 

MESL road construction, waterproof membranes are used to encapsulate a 

layer of compacted fine-grained soil. The soil layer is compacted to a 

relatively high density at a water content slightly below optimum. Sue� 

cessful MESL test items were constructed using polyethylene film as the 

lower membrane and polypropylene fabric saturated with emulsified as

phalt as the upper encapsulating membrane. Co�struction techniques have 

been developed for rapid road construction using MESL.
4 

Purpose 

2. The purpose of this report is to record the construction of 

a 1/2-mile* MESL road constructed at Fort Hood, Texas, in May 1972. 

The road was constructed to field test MESL construction techniques and 

to provide a MESL road for long-term evaluation. 

Scope 

3, This report provides descriptions of the MESL road and the 

materials used, construction data, and a brief analysis regarding con

struction of the MESL road. 

* A table of factors for converting British units of measurement to 
metric units is presented on page vii. 
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Fig. 1. Existing road before construction 
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PART II: DESCRIPTIONS OF THE MESL ROAD AND MATERIALS USED 

Description 

Location 

4. The site for construction of the MESL road at Fort Hood was 

the existing north-south Clear Creek Road located between Copperas Cove 

Road and U. S. Highway 190. The in-place roadbed soil had been graded 

to the desired grade. Plate 1 shows a plan and profile of the MESL 

site. Fig. 1 shows a portion of the existing road before MESL 

construction. 

Soils 

5. The in-place surface soil was a gravelly sandy clS¥ (CL)5 with 

some shell. Depth of the surface soil varied from 10 to 18 in. Below 

this, the predominant soil was a plastic, dark brown clay (CH); in some 

areas, a yellow sandy clay (CH) was encountered. Classification data 

and gradations for these three soils are .shown· in plate 2. 

6. Laboratory compaction and CBR data for the surface soil are 

shown in �late 3. This soil was used as the soil layer in the MESL. 

Optimum water content
6 

for the lower compaction effort was 11.4 percent 

at a dry density of 123.2 pcf. Prior tests conducted at WEs4 showed 

that 95 percent of this compaction effort is sufficient to support 

traffic operations of 5-ton military trucks. 

MESL road 

7. A cross section of the 24-ft-wide MESL road, shoulders, and 

drainage ditches is shown in fig. 2. The design thickness of the MESL 

was set at 10 in. to match the base course thickness of other roads at 

Fort Hood. The surface of the road was crowned at a 3-in. on 12-ft 

Fig. 2. Cross section of MESL road 
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slope. A 2-in.-thick, hot-mix asphaltic concrete {AC) surface course 

was installed on the MESL to provide a permanent wearing surface for 

the road. The 8-ft-wide single-surface-treated {SST) shoulders were 

constructed for shoulder protection and had a·4-in. on 8-ft slope. 

Drainage ditches were cut on a 1:4 slope roadside and a 1:3 slope 

outside, as indicated in fig. 2. 

Materials Used 

MESL construction 

8. The components of the membrane envelope are described in the 

following paragraphs. These included emulsified asphalt, polypropylene 

fabric, and polyethylene sheets. The emulsified asphalt was purchased 

from a local supplier, who delivered it to the jobsite. Sufficient 

quantities of polypropylene fabric and polyethylene were purchased 

earlier and stored at Fort Hood. Fig. 3 shows these materials arriving 

at the construction site. The 2-1/2-ton truck easily handled all the 

membrane materials needed in one load. 

9. Emulsified asphalt. The asphalt used in the MESL construc

tion was SS-lh, a slow-setting grade of anionic emulsion-. The SS-lh 

asphalt was chosen for its hard residue (penetration value of 40 to 

90) , which is desirable in the hot Texas climate. The SS-lh can be 

sprayed at temperatures between 75 and 130 F and normally cures within 

a few hours. 

10. Polyet}lylene sheet. Sheets of 6-mil-thick polyethylene 

were used as the lower membrane. Each 32- by 100-ft sheet was supplied 

rolled on an 8-ft-lo� cardboard core and weighed approximately 96 lb. 

11. PolypropYlene fabric. The polypropylene fabric used in 

forming the upper membrane was a proprietary product that had the 

following properties: 

Tensile strength, minimum in either 
direction, lb per inch of width 

Weight, oz/yd2 
Color 
Width, ft 
Length per roll, yd 
Weight per roll, lb 

4 

50 
3 to 5 
Black 
15 
100 
140 





Polypropylene fabric is nonwoven material produced from petroleum-base 

products. It has the appearance of light felt material and is easily 
\ 

saturated with emulsified asphalts. 

Hot-mix surface course* 

12. The 24-ft-wide, 2-in. -thick, hot-mix surface course was in

stalled by a local contractor. The gradation of the 1/2-in. maximum.

size aggregate is shown in plate 4. The design mix properties were as 

follows: 

Asphalt content, percent 

Density, pcf 

Stability, lb 

Flow, 1/100 in. 

6.o 

141. 4 

1850 

10 

* All information concerning the AC was furnished by the contractor. 
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PART III: CONSTRUCTION 

MESL 

Soil removal 

13. The first step of the MESL construction was soil removal. A 

scraper pulled by a D-8 tractor (photo 1) was used to cut a 24-ft-wide 

by 10-in. -deep trench down the center of the existing roadway. The 

scraper stockpiled the soil along both shoulder areas paralleling the 

trench (photo 2). A clear area of approx imately 6 to 8·ft was left be

tween the trench edges and stockpiled soil. This area was.left to 

allow operating room for the front-end loaders used to place the soil 

on the lower membrane. Photo 3 shows an overall view of the trench 

area after soil removal. 

Subgrade preparation 

14. After the soil was removed, a grader was used to level the 

bottom of the trench and to clean loose soil from the trench sides. 

Photo 4 shows the grader leveling the trench bottom. The subgrade, 

i.e. bottom of trench, was compacted with a 12-ton, 3-wheel steel roller. 

This produced a dense smooth surface and eliminated sharp rock and shell 

edges that might puncture the lower membrane. 

15· The subgrade surface was sprayed with emulsified asphalt at 

a rate of 0.2 gal per square yard. The asphalt was sprayed with a dis

tributor truck in two 12-ft lanes usually in sections 300 ft long. The 

purpose of the light tack coat was tw ofold: (a) to anchor the lower 

membrane to the subgrade surface and (b) to seal any small punctures 

that might occur in_ tha thin lower membrane-. This-was- an - expedi"€nt

process which worked well. 

Lower membrane placement 

16. Sheets of the polyethylene membrane were unrolled and placed 

on the subgrade surface. The sheets extended 4 ft onto the shoulders. 

New sections of membrane were unrolled on sections of membrane already 

installed as shown in photo 5. The new membrane sections were unfolded 

and moved forward and placed over the subgrade, which had been sprayed 
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with asphalt. Photo 6 shows a section of lower membrane being installed. 

Generally, all available men were used for this operation. The seemingly 

constant wind gusts of up to 30 or 40 mph played havoc with this light mem

brane (96 lb per section) during placement. Once the membrane sheets were 

on the subgrade, however, the tack coat held them in place. Sections of 

lower membrane were overlapped 5 ft to insure a waterproof joint. 

Soil installation 

17. Placement. The stockpiled soil along the shoulder areas 

was placed on the lower membrane by two front-end loaders operating 

from each side of the road as shown in photo 7. To assist the equip

ment operators, the loose 4-ft-wide membrane edges were folded or rolled 

into a width of approximately 1 ft and placed along the edge of the 

asphalt-sprayed subgrade. This allowed the front-end loaders to dump 

the soil closer to the middle of the lower membrane without driving on 

the lower membrane. 

18. In some locations, it was difficult for the front-end loaders 

to pick up the stockpiled shoulder soil. This was especially noticeable 

in areas where the tractor-pulled scraper unloaded the soil in a number 

of thin lifts when placing the soil on the shoulders. In these areas, 

the tractor-pulled scraper compacted the stockpiled soil. 

19. Spreading. Initial spreading of the soil on the lower 

membrane was accomplished using a D-8 tractor as shown in photo 8. 

The tractor made one pass down the road center line between the two 

windrows of soil placed by the front-end loaders. The blade of the 

tractor was kept approximately 6 to 10 in. above the lower membrane. 

As the tractor moved forward, it spread the soil in a layer 6 �o 10 in. 

thick down the center. A grader was used to spread the soil evenly over 

the trench (photo 9). The grader operator was careful not to tear or 

bury the ex posed lower membrane edge on the shoulder area. 

20. Compaction. Some initial compaction was obtained while 

spreading the soil. Desired compaction was achieved using one 50-ton 

and two 12-ton rubber-tired rollers. Photo 10 shows the 50-ton roller 

applying compaction. The smaller 12-ton rollers worked in conjunction 

with the grader (photo 11) to produce a dense smooth surface at design 
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grade. Blue-top grade stakes were set to assist in fine-blading the 

soil layer to the proper design grade. 

21. A water truck was used to add water to the soil during com

paction. The natural water content of the soil was generally found to 

be drier than that desired for good compaction. Also, the weather was 

unusually hot and windy and caused f'urther drying of the soil during 

construction. 
22. Moisture-density tests. Moisture-density measurements were 

made on the compacted soil layer using the nuclear moisture-density 

gage shown in fig. 4. Wet density measurements (0- to 6-in. depth) were 

made using the direct transmission method.
8 

These wet density results 

were used in conjunction with nuclear surface water content measurements9 

to obtain dry density in pounds per cubic foot and water content in 

percent of dry weight. The average water content was 6.0 percent, and 

the average dry density was 118. 8 pcf. Data from the tests are presented 

in table 1. 

Upper membrane installation 

23. Surface preparation. During compacting and fine-blading the 

soil 18\Yer, approximately 3 ft of lower membrane was left ex posed along 

the road edges. All loose soil was carefully removed from above and 

below these membrane edges (photo 12) using brooms and hand shovels. 

Caref'ul shovel work was ne�essary to keep from tearing the membrane. 

24. A light application of water was sprayed on the soil layer 

surface to eliminate dust prior to installing the upper membrane. This 

is standard practice because a dusty surface would cause the asphalt to 

ball up on the surface and prevent a good bond between the soil 18\Yer 

and asphalt. 

25. Laying apParatus. The polypropylene fabric was placed using 

the laying apparatus shown in fig. 5. The apparatus was a lightweight 

tubular frame designed to quickly mount a roll of fabric (one end 

pinned for rapid disconnection) and to be attached to the rear of an 

asphalt distributor truck. Two guide ropes were attached to the laying 

frame to insure proper alignment of the fabric during placement. The 

frame is useful only when placing fabric in straight-line sections; 
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Fig. 4. Nuclear equipment used for moisture-density determinations 



Fig. 5. Laying apparatus 



the fabric must be hand placed on sharp curves, as described in refer

ence 3. Since Clear Creek Road is essentially straight, the l�ing 

frame was used for the entire operation. 

26. Fabric placement. An initial application of 0.25 gal of as

phalt per square yard was sprayed on the surface of the soi l layer and 

the exposed edge of the lower membrane, and the fabric for the upper mem

brane was placed as shown in photos 13 and 14. The polypropylene fabric 

was unrolled by the laying frame attached to the distributor truck. The 

guide ropes shown in photos 13 and 14 were found not to be necessary 

and were not used in later work. It was found that few wrinkles 

occurred in the fabric when the guide ropes were not used; those that 

did occur were easily smoothed out by sweeping with a hand broom. 

27. The fabric placed in the east lane extended about 6 in. into 

the west lane and out over the exposed lower membrane on the east 

shoulder. The asphalt seal between the lower membrane edges and top 

fabric was sufficient to insure a bonded, waterproof joint between the 

lower and upper membrane edges. The fabric in the west lane was placed 

to form a 1-ft lap joint down the center line of the road (photo 14). 

One-foot transverse lap joints were also used between sections of fabric. 

These joints were sealed with asphalt. 

28. Final coat of asphalt. After the fabric placement, a final 

application of 0.2 gal of asphalt per square yard was applied over the 

entire membrane surface. Photo 15 shows the distributor truck spraying 

asphalt on half of the road. 

29. Sand blotter. Immediately after spr�ing the final asphalt 

coat, the membrane surface was blotted using a light application-of fine 

sand. Photo 16 shows the sand blotter being applied by a self-propelled 

aggregate spreader. 

30. Final rolling. After the sand blotter was applied, the en

tire membrane surface was rolled with the rubber-tired roller shown in 

photo 17. Final rolling is an important and necessary step. It insures 

good contact between the soil surface and asphalt-saturated membrane. 

It also flattens all wrinkles in the membrane. If air voids exist 

between the soil surface and membrane or if wrinkles are present, the 
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membrane may not be waterproof. Prior tests not yet reported indicate 

that at these locations asphalt on the polypropylene fabric will flow 

from the fabric causing it to become nonwaterproof. For best results 

final rolling should be completed within a few hours after the final 

coat of asphalt is sprayed on the membrane. 

Hot-Mix Surfacing 

31. Loose sand was swept from the MESL surface in preparation for 

placement of the hot-mix surfacing. A 24-ft-wide, 2-in. -thick hot-mix 

surfacing (fig. 2) was installed by a local contractor. Photo 18 shows 

the paving machine placing the hot mix directly on the MESL surface. No 

asphalt tack coat was applied to the MESL surface because the residual 

surface asphalt from prior operations was sufficient to bond the hot-mix 

paving to the MESL. Photo 19 shows the paving machine operating on the 

other paving lane. The paver caused no apparent damage to the MESL sur

face. Photo 20 shows the center-line joint being formed between the two 

paving lanes. 

32. Compaction of the pavement was achieved using a three-wheel 

steel roller for initial rolling followed by a rubber-tired roller and 

a two-drum steel roller. Two cores taken from the completed pavement 

indicated that field density exceeded 98 percent of laboratory-compacted 

density. Data received from the contractor describing the hot-mix 

asphalt and the results of two field test cores are presented in plate 4. 

A view of the pavement is shown in photo 21. 

Shoulder and Ditch_ Construction-

33. After pavement installation on the MESL, drainage ditches 

and shoulders were completed. The 8-ft-wide shoulders were constructed 

using limestone screenings. An SST of asphalt was applied to the screen

ings. Photo 22 shows the completed road from an elevated position at 

the south end of the road. A ground-level view from the same end of 

the road is shown in photo 23. 
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Work progress 

PART IV: ANALYSIS AND CONCLUSIONS 

Analysis 

34. A work progress chart relating work items to progress is 

shown in plate 5.  The chart shows
. 

that the 1/2-mile MESL was con

structed over a 6-day period and required 48 working hours to complete. 

The 2-in.-thick asphalt surfacing was installed in 1 day and was com

pleted in 6.5 hr. The SST shoulders were installed between 5-9 June 

using a small work crew . 

MESL construction equipment 

35. The following construction equipment was used for construc

ting the MESL: 

Quantity 

1 
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 

Construction costs 

Equipment 

Tractor-pulled scraper 
D-8 tractor 
Grader. 
12-ton, 3-wheel roller 
12-ton, rubber-tired roller 
5 0-ton, rubber-tired roller 
Asphalt distributor truck 
Water truck 
Front-end loader 
Self-propelled sand spreader 
Dump truck 

36. A breakdown of the cost of the MESL road is as follows: 

Materials: 

Polyethylene • • • • • • • • • 

Polypropy-iene fabric • • • • • 

Emulsified asphalt • • • • • 

Hot-mix asphalt (installed) • •  

Total material cost • 

Equipment usage • • • 

Construction labor 

Total cost of road 

14 

. $ 700 
• • • • 4000 

1300 
• • 7000 

$13,000 

2,000 

5,800 

$20,800 



Traffic 

37. The road was opened to traffic in June 1972. A traffic count 

in July indicated average daily traffic of 1793 vehicles o f  which 24.5 

percent were trucks and 75.5 percent were passenger cars. Traffic is 

expected to increase considerably when construction of U. S. Highway 190 

is completed to provide an overpass to the Clear Creek MESL road. 

Conclusions 

38. Based on the construction of the Fort Hood MESL road, the 

following conclusions are believed warranted: 

a. MESL construction can be accomplished using conventional 

construction equipment. 

b. Construction persoruiel can adapt to MESL construction 

techniques and perform their work in an efficient maruier. 

£.• A hot-mix AC pavement surfacing can be installed on a 

MESL, without apparent damage to the MESL, using con

ventional paving equipment. 

d. A light application of emulsified asphalt under the lower 

polyethylene membrane serves as an economical protection 

seal from small punctures and as a convenient means of 

anchoring the lower membrane. 

�· Anionic SS-lh emulsified asphalt performs very satisfac

torily in MESL construction in hot climates; therefore, 

any anionic or cationic emulsified asphalt would be 

suitable for MESL construction. The_ grad_e_ o_f_ emulsi

fied asphalt selected will depend on the climate at 

the MESL location. 
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Photo 1. Soil removal 



Photo 2. Stockpiling soil on shoulder area 



Photo 3. Trench area after soil removal 



Photo 4. Leveling trench bottom with grader 



Photo 5. Unrolling section of lower membrane 



Fhoto 6. Installing lower membrane 



Photo 7. Soil installation on lower membrane 



Photo 8. Initial spreading of soil by D-8 tractor 



Photo 9. Spreading soil with grader 



Photo 10. Compaction with 50-ton roller 



Photo 11. Compaction with 12-ton roller 



Photo 12. Cleaning exposed lower membrane edges 



Photo 13. Installing upper membrane on first lane 



Photo 14. Installing upper membrane on second lane 



Photo 15. Spraying asphalt on upper membrane 



Photo 16. Applying sand blotter course 



H10to 17. Rolling upper membrane 



Photo 18. Installing hot mix on west lane of MESL 



Photo 19. Installing hot mix on east lane o� MESL 



Photo 20. Forming center-line joint between paving lanes 



Photo 21. View of pavement installed on MESL 



Photo 22. Elevated \�ew of completed road 



Photo 23. Ground-level view of completed road 
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GRAIN SIZE MILLIMETERS 
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COUl.ES GRAVEl SAND I Sill Olt ClAY I COARSE I FINE COARSE MEDIUM I FINE I 
SAMl'U NO. G.S. CLASSIFICATION u Pl Pl 

1 2.72 GRAVELL'l' SANDY CLAY (CL) 34 15 19 
2 2.72 SANDY CLAY (CH) 57 17 40 CLASSIFICATION DATA 
3 2.68 PLASTIC CLAY ICHl 7� 28 47 AND GRADATIONS 
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ASTM 
DESIGNATION 
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0 l&.I 
I- 80 u l&.I a: a: 
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4 8 10 12 14 16 
W ATER C ONTENT, PERCENT OF DRY WEIGHT 

COMPACTION DATA 
NO. OF BLOWS NO. OF HAM MER 

PER LAYER � WEJGHT1LB 

56 3 5.5 

56 5 1 0.0 

DROP 

� 

12 

18 

LABORATORY COMPACTION 
AND C BR DATA 

SURFACE SOIL 
AS MOLDED 

PLATE 3 
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PLANT DATA 

TYPE PLAN T MADSEN 5000 

PERCEN T ASPHALT 6 .0 

MIXIN G TEM PERATURE 275 F 

TON N AGE 741.64 

DESIGN DATA 

S PECIFIC DEN SITY STABILITY FLOW 
GRAVITY PCF LB 1/100 IN. 

2.265 141.4 1850 10 

FIELD DATA 

TEST LOCATION THICKN ESS CORE SPECIFIC 

N O. STA IN . GRAVITY PCF 

1 21+10 2-3/16 : 2 .225 138.9 

2 24+30 1�3/8 2.23(\ 139.2 

DENSITY 

PERCEN T OF 
DESIGN 

98.2 

98.4 

AGGREGATE GRADATION 

SIEVE PERCEN T FIN ER 
SIZE BY WETGHT 

1/2 IN . 100.0 

3/8 IN . 97.6 

N 0. 4 66.2 

N O. 10 39.3 

N O. 40 27.4 

N O. 80 12.7 

NO. 200 5.3 

NOTE: DATA SUPPLIED BY 
THE CONTRACTOR 

DATA ON 2-IN. HOT MIX 

PAVEMENT SURFACING 
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WORK ITEM 

SOIL REMOVAL 

LOWER MEMBRANE 

SOIL INSTALLATION 

COM PACTION 

U PPER MEMBRANE 

2" AS PHALT 
SURFACE 

SST SHOULDERS 

PROGRESS (100' STATION S) 

-:-:-:-:-t-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-=-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-

35 30 25 2 0  15 10 

HOURS 
� WORKED 

22 MAY 7 2  

23  MAY 7 2  
24 MAY 7 2  
2 5  MAY 7 2  
26 MAY 72 
27 MAY 72 

TOTAL 

!0004 
� 
�:;:;:::::::::::::::� 
� 
(�������1 
l�=����==��HI 

3 1  MAY 7 2  (��>����' 
5-9 JUNE 72 t---------1 

2.5 
8.0 
7.5 

10.0 
10.0 
10.0 

48.0 

6.5 

WORK PROGRESS CHART 
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u. S. Arrrry Engineer Waterways Experiment Station Unclassified 
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l. REPORT Tl TL.E 

CONSTRUCTION OF MESL DEM:lNSTRATION ROAD AT FORT HOOD, TEXAS, MAY 1972 

•· DESCRIPTIVE NOTES ('Type ol repotl and lncluelYe date•) 

Final report 
Ii· AU TMORt5' (FIHI n.me, middle Initial, la et name) 

Steve L. Webster 
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d. Work Unit 012 
10. DISTRIBUTION STATEMENT 

Approved for public release; distribution unlimited. 

11· SUPPL.EMENTARV NOTES 12· SPONSORING. MILITARY ACTIVITY 

Office, Chief of Engineers, U. S. Army 
Washington, D. c. 

13. ABSTRACT 

This report records the construction of a 1/2-mile membrane-enveloped soil layer 
(MESL) road constructed at Fort Hood, Texas, in May 1972. The road was constructed 
to field test MESL construction techniques and to provide a MESL road for long-
term evaluation. The 24-ft-wide, 10-in.-thick MESL was constructed by personnel 
of the Directorate of Facilities Engineering, Fort Hood, Texas. The location was 
Clear Creek Road between Copperas Cove Road and U. s. Highway 190. The soil was 
a gravelly sandy clay (CL) with some shell. It was encapsulated using 6-mil 
polyethylene as the lower membrane and polypropylene fabric and SS-lh emulsified 
asphalt as the upper membrane. Construction of the MESL required 48 working hours 
and was completed in a 6-day period. A surfacing of 2 in. of hot-mix asphaltic 
concrete was installed on the MESL by a local contractor. Eight-foot-wide shoulders 

w-ere constructed, and an asphal:ti-c- s-ingle-surface- treatmef'.t was- applied, The- to-tal -
materials, equipment usage, and construction labor cost for the MESL road with 
asphalt surfacing was $20,SoO. The MESL road was opened to traffic in June 1972. 
A traffic count in July 1972 ind icated an average daily usage of 1793 vehicles, 
of which 24.5 percent was truck traffic and 75. 5 percent was passenger car traffic, 
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