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FOREWORD 

This report was prepared as a part of the work authorized by the Ground Mobility Office, Directorate of 

Development, Headquarters, U.S. Army Materiel Command (AMC), under the title "Landing Mat Development, 

Project No. 1G643324D556, Task 01." The specific authorization for conducting the tests reported herein is 

given in a letter dated 25 November 1966, subject: Unsolicited Proposal for Heavy-Duty Aluminum Landing 

Mat, from AMC to the Director, U. S. Army Engineer Waterways Experiment Station (WES), Vicksburg, 

Mississippi. 

The engineering tests pertinent to this investigation were performed at WES during August-October 1967. 

Engineers of the WES Soils Division actively engaged in the planning, testing, and reporting phases of this 

investigation were Messrs. W. J. Turnbull, A. A. Maxwell, W. L. Mcinnis, H. L. Green, and SP 5 C. J. Gerard. 

This report was prepared by SP 5 Gerard. 

Directors of the WES during the conduct of this investigation and preparation of this report were 

COL John R. Oswalt, Jr., CE, and COL Levi A. Brown, CE. Technical Director was Mr. J. B. Tiffany. 
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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: 

Multi12ly: By: To Obtain 

inches 2.54 centimeters 

square inches 6.4516 square centimeters 

feet 0.3048 meters 
square feet 0.092903 square meters 

cubic feet 0.0283168 cubic meters 

pounds 0.45359237 kilograms 
pounds per square inch 0.070307 kilograms per square centimeter 
pounds per cubic foot 16.0185 kilograms per cubic meter 
kips 453.59237 kilograms 
miles per hour 1.609344 kilometers per hour 
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SUMMARY 

This report describes an investigation conducted to evaluate an aluminum alloy landing mat (designated 

XM20} manufactured by the Dow Chemical Company, Madison, Ill., and, for purposes of comparison, an 

extruded two-piece aluminum alloy production mat (designated AM2}. The XM20 mat is a one-piece hollow 

extrusion fabricated from 6061 aluminum alloy artificially aged to the T6 condition. The XM20 mat is similar 

in design to MX18-B mat; however, the internal ribs and the female connector are thickened to add to the 

design strength of the mat. Both the XM20 and AM2 mats are interlocked along the sides by means of a 

hinge-type connector, the components of which are an integral part of the basic panel extrusion. End 

connectors are composed of extruded connectors welded to . the basic panel and consist of an overlap and 

underlap section secured by a locking bar after individual panels have been joined together. This investigation 

consisted of traffic tests to obtain information on the XM20 experimental mat and to compare the performance 

of the XM20 mat with that of the AM2 production mat. 

Laboratory tests were conducted to provide data on the structural properties of the XM20 mats and their 

component parts. The mat was traffic tested with a rolling wheel load to complete the evaluation of the design 

and fabrication. 

The traffic tests were conducted on a prepared subgrade with a rolling wheel load that simulated actual 

aircraft operations. These tests were conducted with a 25,000-lb single-wheel load with a tire inflation pressure 

of 250 psi on a mat-surfaced subgrade with initial average CBR's of 3.6 and 3.5 for the XM20 and AM2, 

respectively. Tests indicated that when placed on a subgrade with a rated CBR of 4, the XM20 would sustain 

more than 5000 coverages of traffic; the production mat (AM2} would sustain 620 coverages of traffic. 

It is recommended that further engineer traffic tests be conducted to evaluate the XM20 mat for the 

revised Qualitative Materiel Requirement for heavy-duty mat. 
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EVALUATION OF XM20 EXPERIMENTAL LANDING MAT 
AS MEDIUM-DUTY MAT 

PART I: INTRODUCTION 

BACKGROUND 

1. The investigation and evaluation of the landing mats described herein comprise an engineer design 
test in the U. S. Army Materiel Command's (AMC) continuous program for the development of satisfactory 
landing mats for use as expedient surfacing materials for forward-area airfields. The U. S. Army Engineer 
Waterways Experiment Station (WES) has been assigned the responsibility for the development of mats from 
metals and plastic. 

2. The development of the extruded T8 magnesium mat and the similarly designed extruded Tl 1 
aluminum mat indicated potential of a tremendous advance in the design of landing mats. In the extrusion 
process, metal can now be placed where it will do the most good, making it possible to design a mat of optimum 
efficiency. WES Technical Report No. 3·634, "Engineering Tests of Experimental Tll Aluminum Airplane 
Landing Mat,"1 dated September 1963, indicated the Tll mat to be superior to previously tested mats and 
prompted a limited field test of the modified Tl 1 aluminum mat by the Air Force at England AFB, Alexandria, 
La., from December 1963 to July 1964. Results of these tests, reported in references 2 and 3, prompted the Air 
Force to formulate "Performance Requirements for Landing Mat," which was sent to AMC as an inclosure to a 
letter, subject: Development of Landing Mat, dated 8 October 1964. Test data reported herein were evaluated 
against the criteria for medium mat as established in January 1965 by AMC. A Qualitative Materiel Requirement 
(QMR) for prefabricated airfield surfacings, dated 12 July 1966, has been approved using the same loadings. 
This QMR was subsequently revised and a new one approved on 2 April 1968. 

OBJECTIVES 

3. The general objectives of this investigation were to evaluate both the design and the performance of 
an experimental quantity of XM20 landing mat to determine its suitability as expedient surfacing material for 
forward operating bases, and to obtain data for use in comparing the performance of the XM20 mat with that of 
AM2 two-piece production landing mat. The specific objectives of this investigation were to determine: 

a. The service life of theXM20 and AM2 mats when placed on a subgrade having a CBR of 4 and 
trafficked with a 25,000-lb* single-wheel load with a tire inflation pressure of 250 psi to 
produce a contact area of 111.1 sq in. 

b. The average placement rates of the mats. 
c; The coefficients of friction of the mat surfaces. 

SCOPE 

4. This report describes and gives results of accelerated traffic tests conducted to evaluate the XM20 
extruded aluminum landing mat and the AM2 two-piece production landing mat. Data for the evaluation were 
obtained by engineering tests as follows: 

* A table of factors for converting British units of measurement to metric units is presented on page ix. 
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a. . _ ... Traffic tests were conducted on a specially constructed test section to study behavior and to 
obseive the performance of the mats under a rolling wheel load. 

b. During the assembly of the test section, placement time was recorded, and placing rates were 
computed. 

c. The force required to skid a loaded cart over the mat was recorded, and the coefficients of 
friction were determined. 

DEFINITIONS OF. PERTINENT TERMS 

5. For information and clarity, definitions of certain terms used in this report are given below: 
Test section. A prepared area on which the landing mat is placed for test purposes. 
Traffic lane. Area of the test section that is subjected to the rolling wheel load of the load cart. 
Subgrade. The portion of the test section constructed with soil processed under controlled 

conditions to provide the desired bearing capacity and upon which the landing mat is placed. 
CBR (California Bearing Ratio). A measure of the bearing capacity of the soil based upon its 

shearing resistance. CBR is expressed as a percentage of the unit load required to force a piston into the soil 
divided by the unit load required to force the same piston the same depth into a standard sample of crushed 
stone. 

Run. A strip of landing mat equal to one panel width and extending transversely across the entire 
test section. 

Coverage. One application of the test wheel of the load cart over every point in the traffic lane. 
Load cart. A specially constructed item of equipment used in WES engineering tests for simulating 

aircraft taxiing operations. 

Test wheel. The wheel on the load cart that supports the main load. 
Extrosions. Shapes produced by forcing cast billets, heated to a plastic condition, through a steel die 

opening of the desired cross section. 
Deflection. Temporary bending of landing mat panels under the static load from the test wheel of 

the load cart. 
Transverse dishing. Permanent deformation of a panel perpendicular to the direction of traffic. 
Longitudinal dishing. Permanent deformation of a panel parallel to the direction of traffic. 

2 



XM20Mat 

6. 
wide and 12 

MATS 

FABRICATION FEATURES 

t XM20 experimental landing mat panel 

co11mnon. which involves solution heat treatment and oven to produce a stable The 
are interlocked along the sides by means of a hinge,type connector, the components of which are an integral 

ex1:ru:im11. The end are composed of extruded connector~ the basic 
nar1e1 ,mm consist and underlap An extruded aluminum 6061-1'6 
end connector after individual panels have been joined togethet'. aluminum has an ultimate 
strength cf 38,0()0 psi, of 35,000 psi, and a 10 percent elongation. In the Dow end connector, 
short tubes matching the contours.of the mat extnJsion are inserted flush into each cavity at each end of 
the main extrusion and welded into These extruded inserts additional Stli:ngth in the area 
where the end connectors are welded. Prior to traffic tests, the top facings of the panels were with an 
antiskid co.i:ttpcu:ml llev.efop.;;d by the-W-. P. F'uller Paint-Company; HuntinqtorrPark1 Calif~ Ttnr4"M2o- mat is 
similar in design to the MX18·B mat except that all infomal ribs and radii in the area of the connector 
are thickened to improve the The mat was designed and extruded by the Dow 

"""''""'"" Madison, UL, and fab1icated by the Washington Alun1inum Company, Enterprise, 

AM2 Mat 

7. The AM2 production landing mat panels are formed by two·piece extrusions, each ap1:m:J,xuna1te1y 
12 in. wide and 12 ft welded together to form a .24·in,·wide and 12·ft·long panel fiq. 2). The 
are interlocked along the sides by means of a hinge-type connector. The end connectorn are composed of 



Fig. 2. AM2 production landing mat panel 

extruded connectors welded to the basic panel and consist of an overlap and underlap section; A locking bar 
secures the end connector after individual panels have been joined together. Prior to traffic tests, the top 
surfaaings of the panels were coated with an antiskid compound. 

PHYSICAL DIMENSIONS 

B. The mats were shipped in bundles averaging 11 panels for the XM20 and 18 panels for the AM2. 
The average weights of the XM20 and AM2 bundles were 1610 and 2690 lb, respectively. A typical bundle of 
XM20 mat panels is shown in fig. 3. The method used for bundling the XM20 mat was not representative of that 

Fig. 3. Bundle of XM20 landing mat panels 
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used for overseas shipment; however, no panels were damaged during shipment. Individual panels and bundles 

were weighed and measured, and average figures are as follows: 

Panels 

Weight per 
Placing Area sq ft of 

Length Depth Width, in. per Panel Weight Placing Area 

~ in. in. Overall Placing s9 ft lb lb 

XM20 145.02 1.5 24.75 24 24 146.15 6.08 

AM2 145.13 1.5 24.75 24 24 148.40 6.18 

Bundles 

Total Volume per 100 
Placing sq ft of 

Length Width Depth Volume Weight Area No. Placing Area 
Type ft ft ft cu ft lb 3.!!... Panels cu ft 

XM20 12.08 2.31 1.80 50.23 1610 264 11 19.04 

AM2 12.12 2.33 2.72 76.81 2690 432 18 17.76 

5 



PART III: TEST SECTION AND EQUIPMENT 

TEST SECTION 

9. The test section was located under a hangar-type structure to provide both protection from the 
elements and the conditions necessary for accurately controlled comparative traffic tests. The test section was 
excavated to a depth of 24 in. below the final grade and backfilled with four 6-in.·thick compacted lifts of a 
heavy clay (CH) having an average liquid limit of 58 and an average plasticity index of 33 (see plate 1). Each lift 
was compacted with eight coverages of a self-propelled, 7-wheeled roller with 90-psi tire inflation pressure and a 
41,000-lb gross load. After backfilling had been completed, the test section was graded to provide a smooth 
surface with no transverse grade. CBR, moisture content, and density tests were conducted during construction 
to assure that the desired strength was obtained. Soil data for the test section are shown in tables 1 and 2. 

10. The test section was 80 ft long and 24 ft wide with a 10-ft-wide traffic test lane in the longitudinal 
center of the test section (plate 2). The test section was divided into two items; item 1 consisted of 20 runs (a 
length of 40 ft) of XM20 landing mat, and item 2 consisted of 20 runs (a length of 40 ft) of AM2 landing mat. 
The in-place CBR's prior to traffic for items 1 and 2 were 3.6 and 3.5, respectively. An approach area at each 
end of the section was provided as a maneuver area for the load cart in the application of traffic. Joints of 
panels were staggered to produce a pattern similar to brickwork construction; half panels were used along the 
edges of the test section to obtain this pattern. The mat was seated in the subgrade by eight coverages with a 
7-wheeled, 40-kip, self-propelled roller with tires inflated to 65 psi. The individual panels in each test item were 
numbered consecutively to identify panels subjected to traffic in the test lane. Lead weights were used to 
anchor the panels at the sides of the test section. Photograph 1 shows the test section prior to traffic. 

MAT PLACEMENT 

11. The panels were placed on the test section by an experienced mat placing crew of six men under the 
direction of a foreman. The mats were stacked adjacent to the test lane in opened bundles to minimize the 
distance that panels had to be carried by the placing crew. A forklift was used to maneuver the bundles in order 
to keep them as close to the placing crew as practical. The operator's time was not included in placing rate 
computations (see paragraph 12). Assembly of the panels into a test section was accomplished by hinging the 
panels together at the sides to a male side previously in position, and dropping into position, The end 
connectors, mated by overlapping, were secured by an end-connector locking bar that was slid into position. 

12. The seven-man crew placed both the XM20 and AM2 mats on the section at an average rate of 648 
sq ft per man-hour on a flat surface. 

TEST LOAD CART 

13. A specially designed single-wheel test cart (fig. 4) loaded to 25,000 lb was used in the traffic tests. It 
was fitted with an outrigger wheel (load considered insignificant) to prevent overturning and was powered by 
the front half of a four-wheel-drive truck. The load wheel had a 30.00xl 1.5, 24-ply tire inflated to 250 psi, 
which produced a contact area of 111.l sq in. and an average contact pressure of 225 psi. 
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4. Test vehicle used in engineering traffic tests 

APPLICATION OF TRAFFIC 

14. was applied to simulate the traffic distribution pattern that would be encountered in actual 
takeoffs and landings. This approaches a normal distribution curve.4,5 Traffic was started at one 
the test lane, and the load cart was driven forward and then backward in the same path for the length of 

the traffic lane. The path of the cart was shifted laterally 10 in. (the width ofa tire print) on each successive 
forward Thus, two coverages of the entire traffic lane were accomplished when the load cart maneuvered 
from one sidn of the traffic lane to the other. The interim· 100-inAvide strip of the traffic lane was then 
trafficked for six additional cove1·ages. The longitudinal center 60 in. of the traffic test lane received two 
additional coverages, a total of ten· coverages. The net result was that the center 60-in. -wide strip of the 

lane received 100 percent of the the 20-in.·vlide on each side of the center 60 in. received 
80 percent, and the two 10..in.-wide edge strips received only 20 percent (see plate 3}. This pattern of traffic 
application was repeated until mat failure occurred. 

SKID-RESISTANCE EQUIPMENT 

Skid tests were performed on both dry and wet surfaces with a pneumatic·tired, two-wheeled load 
cart. The cart was loaded to achieve 10,000 lb on each rear wheel, and the tires were inflated to 200 Two 
26;00:ir.6h tires with a-contact area of 53 sq in. ea.ch-and an aver~e-<iontact pn'1ssure-o:H 90 psi wru:eused on the -
load cart. The truck section of the test cart was used only for steering, and a tractor was used. to pull the load 
cart 

16. To perform the tests, the load cart was positioned along one side of the traffic lane, and both rear 
wheels were locked to prevent rotation. The cart was skidded over the mat at a uniform speed for a given 
distance to determine the skid resistance offered by the mat 1.11rface and the tire wear resulting from the 
skidding. The force requited to pull the skid. load cart over the mat surface with the wheels locked was measured 
vnth a dynamometer. 
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PART IV: CRITERIA FOR MAT FAILURE AND DATA TAKEN 

FAILURE CRITERIA 

17. The following were used as guidelines to determine failure of the mat: 

a. Excessive mat breakage. 

(1) Weld failure: When the weld failure appreciably affects the performance of the mat or 
becomes a tire hazard. 

(2) Rib failure: When the rib failure appreciably affects the performance of the mat or 
causes undue roughness. 

(3) End-joint failure. 

(4) Breaks. 

(a) A panel was considered failed when a break was considered to be a tire hazard. 

(b) A section was considered failed when breaks exceeding 6 in. in length occurred in 
50 percent of the panels, or when breaks extending 40 percent of the length of a 
panel occurred in 20 percent of the panels. 

b. Static deflection, 1-in. maximum. 

c. Roughness. 

(1) Deflection not to exceed 1 in. at side joint. Measurement to be made from a 4-ft-long 
straightedge. 

(2) Dishing not to exceed 0.6 in. 

(3) Visual observations and experienced judgment were used to determine roughness when 
the load cart was traveling at a uniform speed (approximately 2 to 4 mph). 

18. It was assumed that a certain amount of maintenance would be performed in the field during usage 

of the mat. For engineering traffic tests, the total number of panels that can be replaced in the traffic lane is 

equal to 10 percent of the number of panels receiving 100 percent of traffic. When an additional panel requires 

replacement or is considered to be a tire hazard, the section is considered failed. 

TYPES OF DATA RECORDED 

19. Subgrade densities, water contents, and in-place CBR 's measured prior to traffic testing, at intervals 

throughout the test period, and at the conclusion of traffic are shown in tables 1 and 2. These soil tests were 

made at the surface of the subgrade and at depths of 6 and 12 in., with a minimum of three values per depth. 

Static deflections of the mat were measured under the load wheel at the joints, quarter points, and center points 

of panels, and results are shown in plates 4 and 5. Level readings (transverse and longitudinal) were taken prior 

to and during traffic to measure permanent deformation of the section and to reveal the development of 

roughness. These readings are shown in plates 6, 7, and 8. Visual observations of the mat, subgrade behavior, 

-and -other relevant -ractors were recoraea throughout the period of traffic and were supplemented by 

photographs. Pertinent data will be discussed later in the report. 

SKID TESTS 

Skid Resistance 

20. Considerable fluctuations in the magnitude of forces required to move the load cart were recorded 

on the oscillograms. These fluctuations are attributable to several factors, such as the high inertia of test 
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equipment and the comparatively inelastic connection through the dynamometer. However, average values of 
the forces required to keep the cart moving at a uniform rate over the mat surface were considered to be 
representative for comparative purposes. These average forces were computed from the records and divided by 
the total load on both wheels to indicate drag or friction coefficients. The data for the XM20 mat compared 
with data for the AM2 mat are shown below: 

Type of Surface Length of Average Coefficient Maximum Tire 
Mat Condition Skid, ft Load, lb of Friction Rubber Loss, in. 

XM20 Dry 17 10,500 0.52 0.004 
Wet 15.5 7,500 0.38 0.002 

AM2 Dry 16 10,000 0.50 0.001 
Wet 16 7,735 0.39 0.001 

Although the test methods did not simulate aircraft operations, it is believed that the coefficients thus obtained 
indicate the relative abilities of the XM20 and AM2 mats to provide resistance to skid during aircraft 
operations. The results indicate practically no difference in frictional resistance of the two mats when the 
surfaces are either wet or dry. 

Tire Wear 
21. Visual observation of the tires and skid marks indicated that considerably more rubber was removed 

from the tires during the tests on the dry surfaces of the XM20 and AM2 mats (photographs 2 and 3, 
respectively) than was removed during tests conducted on the wet mat surfaces. The tire rubber loss measured 
on the XM20 and AM2 mats ranged from 0 to 0.004 in. A summary of tire wear data for both types of mat is 
shown in the tabulation above. 
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PART V: TEST RESULTS 

ITEM 1 

22. The traffic lane in item 1 was surfaced with XM20 experimental landing mat supplied by the Dow 
Chemical Company. Prior to the application of traffic, the average CBR of the subgrade was 3.6 (table 1), and 
the mat surface was generally smooth (photograph 4). 

23. At 980 coverages, the mat was still in good condition and there was no evidence of mat breakage 
(photograph 5). At 1060 coverages, the first break had developed in panel 2. A small hairline crack, 
approximately 3/4 in. long, developed at the comer of the underlap connector and female connector. The rated 
CBR after 980 coverages was 3.9. 

24. No other breaks developed in item 1, and at 1500 coverages, the mat was removed from the test 
section and the subgrade was reprocessed for further testing. The rated CBR from 980 through 1500 coverages 
of traffic was 4.8. A summary of the CBR data after reconstruction is shown in table 1. 

25. At 1550 coverages, slight curling developed in all the end joints in the traffic lane. Hairline cracks, 
similar to that in panel 2, developed in panels 8, 23, 26, and 27. 

26. At 2000 coverages, the average length of the hairline cracks was approximately 1 in. Apparent rib 
failure was observed in panels 22 and 25 (photograph 6). End-joint curl was becoming more intense throughout 
item 1, but the section was still relatively smooth (photograph 7) and traffic was continued. The rated CBR 
from 1500 through 2000 coverages of traffic was 2.4. 

27. After 2025 coverages, the hairline cracks had developed into breaks running parallel to the female 
connector, and as the length of the breaks increased, end-joint curl became more intense. At 2290 coverages, the 
upper lip of the underlap connector of panel 20 had sheared off, causing panel separation at the juncture of 
panels 20 and 21 as the wheel passed over or near this panel (photograph 8). Panel 20 was considered a tire 
hazard with the mat in place in the test section at 2290 coverages; however, other panels in this item also 
showed indications of failures. All panels in the 100 percent traffic area were found to contain breaks along the 
female connector (photograph 9) as well as breaks beginning at either the overlap or underlap connector and 
extending into the body of the panel (photograph 10). The item was considered failed at 2290 coverages due to 
the failures described above, and the panels were disassembled, removed from the test lane, and inspected. 
Item 1, at the completion of testing, is shown in photograph 11. The rated CBR from 2000 through 2290 
coverages of traffic was 2.5. A summary of the CBR data for item 1 is given in table 1. The maximum 
deflection of item 1 was 1.9 in. at failure. 

ITEM2 

28. The traffic lane in item 2 was surfaced with AM2 two-piece production landing mat. Prior to the 
-application- of -tFaffic, the -averaqe- C-BR -of -the -rubgrade -was 3:5 -(tabie -z), and the mat surface was generally 
smooth (photograph 12). 

29. At 45 coverages, 50 percent of the panels in the 100 percent traffic area had developed cracks at the 
corner of the female connector and the overlap and/or underlap connectors. As traffic progressed to 200 
coverages, the breaks increased in length along the end-connector weld, and end-joint curl intensified 
(photograph 13). 

30. After 500 coverages, the breaks along the end joints averaged 10 in. in length. Panel 54 was 
considered failed due to curl of the female connector at the overlap end of the panel and a break in the panel 
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beginning at the overlap connector, which caused the overlap connector to shear off the body of the panel 
(photograph 14). 

31. Although no panels-were replaced during the test, more than 10 percent of the panels in the traffic 
lane failed prior to the completion of traffic. Approximately two-thirds of the panels had breaks along the end 
joints that resulted in tire hazards. When the panels were taken up at 500 coverages, all were found to 
contain one or more breaks. Eleven of the panels had breaks along the female connector, and 17 of the panels 
had breaks in the bottom surface of the mat (photograph 15). The item was considered failed at 500 coverages 
due to the failures described above. Item 2 at the completion of testing is shown in photograph 16. The rated 
CBR at the conclusion of testing was 3.8. A summary of CBR data for item 2 is given in table 2. The maximum 
deflection measured for item 2 was 0.7 in. prior to traffic. 

STRENGTH EVALUATION 

32. Actual CBR's, load, tire pressures, and coverages were used in the following equation* to derive the 
coverages that the XM20 and AM2 mats would withstand if placed on a 4-CBR subgrade. 

where 

t -~pf. 1 - l) 
0.23 loglO (C) + 0.15 - \8.1 CBR p 

t = design thickness of pavement structure, in. 
C = coverages at failure 

P = total wheel (or equivalent wheel) load, lb (25,000) 
CBR = rated California Bearing Ratio of subgrade 

p = tire pressure, psi (250) 

This computation indicated that the XM20 mat on a 4-CBR subgrade would withstand in excess of 5000 
coverages of traffic of a 25,000-lb single-wheel load with a tire inflation pressure of 250 psi. The AM2 
production landing mat would sustain 620 coverages of the same load on a subgrade of 4 CBR. 

* This is a combination of equation 2, page 2, and the equation for slope of curve, plate 3, from reference 6, U. S. Army 
Engineer Waterways Experiment Station, CE, "Developing a Set of CBR Design Curves," Instruction Report 4. 
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PART VI: LABORATORY TESTS TO DETERMINE PHYSICAL PROPERTIES 

33. Beam tests of the XM20 experimental landing mat and the AM2 production mat were performed in 

a Universal-type Tinius Olson testing machine of 60,000-lb capacity. Laboratory tests were performed to 

determine the physical properties of XM20 and AM2 to ascertain if the mats met the requirements for 6061-T6 

alloy stipulated in the technical specifications of the procurement contract. The tests were performed on panels 

selected at random. All laboratory tests were conducted in the WES soils laboratory. 

34. Simple beam tests using 60-in.-long beam spans with loading at quarter points were used in an effort 

to determine the maximum load. The results of these tests are shown below: 

Total Load per Deflection Permanent 
Width Load Foot of (Midspan) Deflection 

Mat Specimen ft lb Width, lb in. in. 

XM20 1 2.02 30,500 15,099 5.750 2.625 
2 2.02 30,000 14,852 6.875 4.125 

AM2 1 2.00 32,900 16,250 6.500 4.000 
2 2.00 26,200 12,800 6.000 4.000 

Standard tension tests were performed on the top and bottom facings and the internal ribs of the XM20 mat. 

Results of the tests are shown in table 3. Results of the tests described above indicated that the XM20 mat did 

meet the technical requirements stipulated in the procurement contract for 6061-T6 alloy. The deflection 

results point out that the XM20 mat is the more rigid of the two mats. 
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PART VII: SUMMARY OF RESULTS AND RECOMMENDATION 

RESULTS 

35. Results obtained from this investigation of the 2- by 12-ft XM20 experimental landing mat are: 
a. The placement rate of the mat was 648 sq ft per man-hour on a flat surface. 
b. The mat as fabricated will support in excess of 5000 coverages of a 25,000-lb single-wheel 

load on a subgrade with a CBR of 4.0. 
c. The coefficients of friction for wet and dry surfaces were 0.38 and 0.52, respectively. 
d. Laboratory tests of the mat indicated that the XM20 and AM2 mats met the technical 

requirements for 6061-T6 alloy stipulated in the procurement contract. 
36. Results obtained from this investigation of AM2 2- by 12-ft two-piece production landing mat are: 

a. The placement rate of the mat was 648 sq ft per man-hour on a flat surface. 
b. The mat as fabricated will support 620 coverages of a 25,000-lb single-wheel load on a subgrade 

with a CBR of 4.0. 
c. The coefficients of friction for wet and dry surfaces were 0.39 and 0.50, respectively. 

RECOMMENDATION 

37. It is recommended that further engineer traffic tests be conducted to evaluate the XM20 mat for the 
revised QMR for a heavy-duty mat. 
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Table 1 

Summary of Water Content, Density, and CBR Data for Item 1 

Water Content 
Station Depth percent Dry Density Rated 

No. in. dry weight \ 
pcf CBR CBR 

0 Coverages 

0+15 Sfc 28.3 91.4 3.7 
6 30.2 91.1 3.5 

12 29.0 90.4 3.9 
Avg 29.2 91.0 3;7 

o+25 Sfc 29.2 88.0 2.9 
6 28.5 89.3 3.2 

12 28.8 88.9 " Avg 28.8 88.7 3.5 

980 Coverages 

o+27 Sfc 28.5 92.5 4.5 3.9 
6 28.4 91.6 4.8 

12 28.8 .20...3. ..u 
Avg 28.6 91.5 4.2 

o+l3 Sfc 29.2 91.3 4.2 
6 28.3 90.8 3.7 

12 28.8 89.2 4.5 
Avg 28.8 90.4 4.1 4.8 

1500 Coverages 

D+21 Sfc 28.2 92.6 5.3 
6 27.2 91.6 5.8 

12 28.4 89.8 5.0 
Avg 27.9 91.3 5.4 

1500 Coverages 
Reprocessed Section 

D+20 Sfc 30.3 87.2 2.6 2.4 
6 29.7 88.9 2.6 l 12 30.6 88.1 2.3~ 

Avg 30.2 88.1 2.5 

(Continued) 



Table 1 (Concluded) 

Water Content 
Station D_epth percent Dry Density Rated 

No. in. dry wei~ht pcf CBR CBR 

2000 Coverages 

0+27 Sfc 31.1 89.5 2.4 2.4 
6 30.2 89.8 2.4 I 12 30.3 88.9 2.2 

Avg 30.5 89.4 2.3 

2290 Coverages 

D+l3 Sfc 32.4 87.9 2.4 
6 29.6 90.5 3.3 

12 30.1 88.5 3.0 
Avg 30.7 89.0 2.9 2.5 

D+31 Sfc 30.3 88.3 2.3 l 6 30.1 89.3 2.5 
12 29.8 90.1 2.7 

Avg 30.1 89.2 2.5 



Table 2 

Summary of Water Content, Density, and CBR Data for Item 2 

Water Content 
Station Depth percent Dry Density Average Rated 

~ _l!!,_ dry weight pcf CBR CBR CBR 

0 Coverages 

0+55 Sfc 28.9 88.0 3.1 
6 29.l 90.8 3.3 
12 29.4 87.6 3.4 

Avg 29.1 88.8 3.3 
3.5 

0+67 Sfc 29.3 88.8 2.6 
6 30.4 86.9 3.3 
12 29.6 88.6 4.9 

Avg 29.8 88.1 3.6 
3.5 

500 Coverages 

0+53 Sfc 29.3 91.2 3.6 
6 29.0 91.0 3.6 
12 29.5 88.2 3.6 

Avg 29.3 90.1 3.6 
4.1 

0+65 Sfc 28.8 91.5 4.8 
6 29.3 89.9 4.0 
12 29.7 89.3 5.0 

Avg 29.3 90.2 4.6 
3.8 



Table 3 

Results of Standard Tension Test of XM20 Mat 

Gage Thick- Total Elon-
Length Width ness Area Load Stress Length, in. gation 

Specimen in. in. in. sq in. lb psi Initial Final in. 

Top surfacing 2.0 0.499 0.118 0.058 3000 51,724 9.250 9.625 0.375 

0.501 0.117 0.058 3100 53,448 9.250 9.625 0.375 
0.500 0.119 0.059 3100 52,542 9.250 9.625 0.375 

Vertical rib 2.0 0.500 0.145 0.072 3000 41,667 9.250 9.625 0.375 

0.501 0.143 0.071 2900 40,845 9.250 9.688 0.438 

0.503 0.144 0,072 2950 40,972 9.250 9.688 0.438 

Bottom surfacing 2.0 0.500 0.129 0.064 2700 42,188 9.250 9.563 0.313 

0.501 0.128 0.064 2650 41,406 9.250 9.563 0.313 

0.501 0.130 0.065 2650 40,769 9.250 9.563 0.313 



Photograph 1. Test section prior to traffic 



Photograph 2. Tire wear from dry skid 
on XM20 mat surface 

Photograph 3. Tire wear from dry skid 
on AM2 mat surface 



Photograph 4. Item l prior to traffic 



Photograph 5. Item l after 980 coverages of traffic 



Photograph 6. Apparent rib failure in panel 25 



Photograph 7. Item 1 after 2000 coverages of traffic 



Photograph 8. Depression along end joint of panels 20 and 21 

Photograph 9. "C-rail" break in item l 

Photograph 10. Typical comer crack and end-joint curl in item 1 



Photograph 11. Item 1 at the completion of testing 



~~rrrd1rn1:1mm11rrrnrmlilllR1M'' p . 
Photograph 12. Item 2 prior to traffic 



Photograph 13. Crack in surface of panel 57 at 200 coverages of traffic 



Photograph 14. Overlap connector sheared off panel 54 

Photograph 15. Typical tear in bottom surface of mat 



Photograph 16. Item 2 at the completion of testing 
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