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FOREWORD 

The investigation reported herein is the 18th in a series on landing mat tests performed by the U.S. Army 
Engineer Waterways Experiment Station (WES), Vicksburg, Miss., for the Naval Air Engineering Center 
(NAEC), Philadelphia, Pa. The investigation was authorized by the NAEC in Project Order 8-4050, dated 
14 December 1967, and was conducted by the WES during February 1968. 

Engineers of the WES Soils Division who were actively engaged in the planning, testing, analyzing, and 
reporting phases of the investigation were Messrs. R. G. Ahlvin, C. D. Burns, M. J. Mathews, and D. P. Wolf 
under the general supervision of Messrs. W. J. Turnbull and A. A. Maxwell, Chief and Assistant Chief, 
respectively, of the Soils Division. This report was prepared by Messrs. Wolf and Burns. 

COL John R. Oswalt, Jr., CE, and COL Levi A. Brown, CE, were Directors of the WES during the conduct 
of 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: 

Multiply By To Obtain 

inches 2.54 centimeters 
feet 0.3048 meters 
square inches 6.4516 square centimeters 
square feet 0.092903 square meters 
pounds 0.45359237 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 
kips 453.59237 kilograms 
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SUMMARY 

This investigation was conducted to evaluate the performance of AM2 landing mat from production-line 
fabrication by Washington Aluminum Company, Inc. (WACO), Baltimore, Md. A test section, consisting of two 
clay subgrade items with different strengths and one sand item, was constructed and surfaced with the AM2 
mat. The test section was subjected to traffic representing 1600 operational cycles of an aircraft having a 
60,000-lb gross weight with a single-wheel main-gear assembly load of 27,000 lb and a 30-7.7 tire inflated to 
400 psi. 

Based on the results obtained in this investigation, it is concluded that: 
a. The AM2 mat will sustain 1600 cycles (188 coverages) of uniformly distributed aircraft operations 

with a 27,000-lb single-wheel load and 400-psi tire inflation pressure when placed on a clay subgrade 
having a CBR of 4.0 or greater. 

b. The AM2 mat will sustain 1600 passes of a 27,000-lb single-wheel load with 400-psi tire inflation 
pressure applied in a single path when placed on a clay subgrade having a CBR of 4.2 or greater, with 
slight core damage occurring in a small percentage of the planks. 

c. The AM2 mat will sustain1600 passes or 188 coverages of a 27,000-lb single-wheel load with 400-psi 
tire inflation pressure when placed on a loose sand subgrade. 
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EVALUATION OF WASHINGTON ALUMINUM COMPANY, INC. 
PRODUCTION AM2 LANDING MAT 

PART I: INTRODUCTION 

BACKGROUND 

l. For several years the U. S. Army Engineer Waterways Experiment Station (WES), Vicksburg, Miss., 

has been engaged in a study for the Naval Air Engineering Center (NAEC), Philadelphia, Pa., for the purpose of 

evaluating various types of landing mat to be used in surfacing small airfields for tactical support (SATS) in 

combat air operations. A SATS has been defined as a small, quickly constructed, temporary, tactical-support 

airfield capable of sustaining operations of the Marine Corps' modern jet aircraft, which employ assisted takeoff 

and arrested landings. 

2. The service criterion established by NAEC for landing mat is that it remain in serviceable condition 

with minimum maintenance for at least 1600 aircraft operation cycles during a 30-day period when placed on a 

subgrade having a CBR of 10 or less (a cycle is one takeoff and one landing). The heaviest proposed Marine 

Corps aircraft that would utilize SATS would weigh 60,000 lb* (27,000 lb per main-gear wheel) and would be 

equipped with 30-7.7, 22-ply rating tires inflated to 400 psi. Therefore, for the evaluation of various landing 

mats considered for use in SATS, NAEC has standardized the test load at 27,000 lb on a single wheel with a 

30-7.7, 22-ply tire inflated to 400 psi. NAEC requires that a test section of the particular mat under 

consideration when placed on a subgrade having a CBR of 10 or less remain serviceable with minimum 

maintenance (a) for 188 coverages (equivalent to 1600 cycles) of the test load applied uniformly over a 

10-ft-wide traffic lane, and (b) for 1600 passes of the test load applied in a single path (one tire print width). 

The uniform-coverage traffic simulates landings and normal takeoffs in which no catapult is used, and the 

single-path traffic simulates takeoff runs in which a catapult system is employed. 

3. The aluminum landing mat used in this investigation was part of a production quantity fabricated 

by Washington Aluminum Company, Inc. (WACO), Baltimore, Md., and has been designated AM2 by the 

NAEC. 

OBJECTIVE AND SCOPE OF INVESTIGATION 

4. The objective of this investigation was to evaluate the performance of WACO AM2 landing mat 

under accelerated traffic tests as compared with landings contemplated under the SATS concept. This objective 

was accomplished by: 
a. Constructing a test section that consisted of different subgrade- materials and -strengths, 

surfaced with WACOAM2 landing mat. 

b. Performing accelerated traffic tests with a 27,000-lb single-wheel load on a 30-7.7, 22-ply tire 
inflated to 400 psi. 

c. Observing the behavior of the mat and subgrade during traffic tests and recording pertinent 
test data. 

d. Comparing and analyzing the performance and data from the WACO test with the criteria 
established for AM2 by NAEC. 

* A table of factors for converting British units of measurement to metric units is presented on page ix. 
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This report describes the landing· mat, test· section, tests conducted, and results obtained, and presents an 

analysis of the test data. 

DEFINITION OF TRAFFIC TERMS 

5. Traffic terms having a special meaning in this report are defined below: 

a. Cycle. One takeoff and one landing of an aircraft. For this test, a cycle is considered one 
round trip or two passes of the test vehicle over the mat. 

b. Pass. One traverse of a load wheel along a given length of runway, taxiway, or test section 
surface. In this investigation, load repetitions applied in a single path (one tire print width) are 
referred to as passes. The repetitious loads resulting from aircraft taking off over the same 
path when a catapult system is used are simulated on a test section by the application of the 
test load in repeated passes along a single line or path, e.g. 1600 cycles of an aircraft involves 
1600 takeoffs or 1600 passes over the same path. 

c. Coverage. One application of the wheel of an aircraft or test load vehicle over the entire area 
of the test lane being subjected to traffic. Since the traffic is applied incrementally in passes, 
and the width of each pass is equal to one tire print width, the number of passes required to 
complete one coverage is equal to the test lane width divided by the tire print width. 
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PART II: TEST SECTION, MAT, AND TEST LOAD CART 

TEST SECTION 

Location 

6. The traffic tests were conducted at the WES on a special test section which was constructed and 

subjected to traffic under shelter in order to control water content and strength of the subgrade soil. 

Description 

7. A layout of the test section is shown in plate 1. The test section was approximately 120 ft long and 

24 ft wide and consisted of three test items, each approximately 40 ft long. The subgrade in item 1 was 

constructed of loose sand, and the subgrades of items 2 and 3 were constructed of a heavy clay soil. 

Classification data for the subgrade soils are shown in plate 2. All items were first surfaced with Tl6 membrane 
in order that water content and strength of the subgrade soil could be controlled. The entire section was then 

surfaced with WACO production AM2 landing mat. 

Subgrade CC\nstruction 

8. The subgrades for all test sections were to be constructed to a total thickness of 24 in.; therefore, 

the existing material at the test site was excavated to a depth of 24 in. below the finished grade, and the 

excavation was backfilled with special test soils. The soil below the excavation was lean clay with a CBR value 

of approximately 10. The subgrade in item 1 consisted of loose sand. The sand was dumped from trucks, spread, 
and compacted in a single lift with only a few coverages of a D4 tractor. The sand item was built slightly higher 

than the other items because considerable settlement under traffic was anticipated. Th_e heavy clay subgrades for 

items 2 and 3 were constructed at water contents that would yield CBR values of approximately 7 and 4, 

respectively, after compaction. The soils for items 2 and 3 were pr9cessed separately to the desired water 

contents, hauled to the test site by truck, spread, and compacted in 6-in. lifts. Each lift was compacted by eight 
coverages of a nine-wheel, rubber-tired roller loaded to 45,000 lb with its tires inflated to 90 psi. The CBR, 

density, and water content of each lift were checked after compaction. The surface of each lift was scarified 

prior to the placement of the next lift. After placement and compaction of the final lift, the surface of the 

subgrade was fine-bladed to grade by a motor patrol. 

MAT 

Description 

9. The WACO AM2 landing mat was received at WES in bundles that contained either half or.fu!l-

planks. The bundles of full and half planks contained. nine and- ten- individual planks, respectively. The top 

surface of the- mat was coated with an antiskid compound. Average weights and dimensions of the mat are as 
follows: 

Weig:hts 
Thickness Length Width· Height lb per sq ft of 

in. ft ft ft lb Placing: Area 

Plank 
Full 1-1/2 12 2 138.9 5.8 
Half 1-1/2 6 2 72.3 6.0 

(Continued) 

3 



Thickness Length 
in. ft 

Bundle 
Full 12.l 
Half 6.1 

Width 

2.3 
2.3 

Height 
ft lb 

1.4 1275 
1.5 730 

A typical bundle and.an individualpi.ank are shown in figs, 1 and 2, respectively~ 

Fig. L Bundle of WACO AM2 mat 

Placement Procedures 

Weights 
lb per sq ft of 
Placing Area 

10. The mat was placed on the test section by a crew of experienced laborers under the supervision of a 
foreman. The mat bundles were placed alongside the test section with a forklift, and individual planks were 
hand-carried a distance of about 30ft by laborers and placed in position. One laborer inserted e11d-connecting 
rods between the planks at the. end joints. The laying rate for the test section was approximately 500 sq ft per 
man,hour. 

11. The entire section was surfaced with p1anks of WACO AM2 landing mat placed with the long axis 
perpendicular to the direction of traffic, as shown in plate 1. The surfaced test section was appl'oximately 24 ft 
wide. The fin;t run of mat consisted of two full planks placed end to end, and the second run consisted of one 
full plank in the center with half planks on each end. This alternating pattern was continued throughout the test 
section of 60 runs, or approximately 120 ft, and provided a staggered-joint configuration, as shown in plate L 
Each item in this test section was surfaced with 20 runs of mat. After the mat had been placed on the section, 

4 



Fig. 2. Individual plank 

'Weights were placed along both edges of the section at 6-ft intervals to prevent lateral movement of the planks 
during traffic. 

TEST LOAD CART 

12.. A specially designed single-wheel cart (fig. 3) loaded to 27,000 lb was used in the traffic tests. It was 

Fig. 3. Test load cart 
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equipped with an outrigger wheel to prevent overturning and was powered by the front half of a four

wheel-drive truck. The load cart was equipped with the specified 30-7.7, 22-ply rating tire inflated to 400 psi. 

With the 27,000-lb wheel load, the tire had a contact area of about 82 sq in. and an average contact pressure of 

about 330 psi. 
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PART III: TESTS AND RESULTS 

TRAFFIC TESTS 

Uniform-Coverage Traffic 

13. Uniform-coverage traffic was applied in a 10-ft-wide traffic lane (plate 1) to simulate the traffic 

distribution pattern of a main landing-gear wheel on a mat surface that would occur during landings and normal 

takeoffs when no catapult was used. Traffic was applied by driving the load cart forward and then backward 

over the length of the test section, shifting the path of the cart laterally about 7 in. (one tire print width} on 

each forward pass. This procedure resulted in two complete coverages of traffic on the test lane each time the 

load cart was maneuvered from one side of the test lane to the other. Traffic was continued on each item in this 

manner until a total of 188 coverages had been completed or until the mat failed, whichever occurred first. 

Single-Line Traffic 

14. In aircraft launching operations employing a CE-type catapult, the aircraft is always launched from 

the same position on the runway, and the wheels of each aircraft follow essentially the same path on every 
takeoff. To simulate this type of loading, traffic was applied in a single path on a line approximately 2-1/2 ft 

outside the uniform-coverage traffic lane and 4-1/2 ft from the east edge of the mat, as shown in plate 1. Traffic 

was applied on each item until failure or until 1600 passes had been completed, whichever occurred first. For 
this traffic, the weights along the east edge of the mat were removed because NAEC specified that the mat edge 

not be restrained during traffic. 

SOIL TESTS AND MISCELLANEOUS OBSERVATIONS 

15. Water content, density, and in-place CBR tests were conducted prior to traffic and at failure or the 
end of traffic in each test item. These tests were made at depths of 0, 6, and 12 in. At least three tests were 

made at each depth, and the data obtained from these tests are summarized in table 1. The values listed in table 

1 corresponding to the various depths are averages of the values measured at each particular depth. 

16. Visual observations of the behavior of the test items and other pertinent data were recorded 

throughout the traffic test period. These observations and data were supplemented by photographs; Level 

readings were taken on the mat prior to and at the end of traffic to show the development of permanent mat 

deformation and elastic deflection of the mat under the wheel load. 

BEHAVIOR OF MAT UNDER TRAFFIC 

Failure Criteria 

17. The criteria for mat failure were the same as those used in previous tests of this series, and are based 
primarily on mat breakage. It was assumed that a certain amount of maintenance would be performed in the 

field during actual usage and that minor metal or weld breaks could be easily repaired. It was considered feasible 

to replace up to 10 percent of the AM2 planks with new mat during the design service life of a runway; 

however, replacement in excess of 10 percent of the planks is not considered practical. Therefore, in this test, it 

was assumed that in each test item up to 10 percent of the planks could be replaced. When an additional 

10 percent of the planks failed (a total of 20 percent failed}, the entire item was considered failed. 
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Test Lane 1, Uniform-Coverage Traffic 
18. Visual observations. A general view of the test lane prior to traffic is shown in photograph 1. After 

two coverages, ridges were noted on the top skin of several planks. These ridges corresponded to the internal 
ribs of the planks and were visible the entire length of the plank. After 12 coverages, approximately 75 percent 
of the planks had similar ridges; however, the depressions between the ridges were very shallow and did not 
increase throughout the traffic test. The ridges were not considered a hazard to traffic at any time. 

19. At the end of 12 coverages, 4 planks in item 1 developed hairline weld cracks along the underlapping 
end connector at the C-rail comer. These breaks averaged about 1/8 in. in length and had increased to about 
1/4 in. when traffic was completed at 188 coverages. Two planks developed weld breaks along the overlapping 
end connectors as shown in photograph 2. Although the breaks extended the width of the planks, they were not 
considered a hazard to traffic, and item 1 was considered to be in satisfactory condition at the end of traffic 
tests. A general view of item 1 after 188 coverages is shown in photograph 3. 

20. The mat in test item 2 was in good condition throughout the test; however, small weld cracks 
developed along both end-joint connectors as early as 40 coverages. A general view of item 2 at 188 coverages is 
shown in photograph 4. 

21, By the time 40 coverages had been completed, 14 planks in item 3 had been damaged. Nine planks 
had developed diagonal cracks at the underlapping end-connector and C-rail corner which resulted in top skin 
tears along the C-rail connector. A typical break of this nature is shown in photograph 5. Weld cracks along the 
underlapping end connector were noted in five planks at 40 coverages. These cracks developed rapidly, and at 
188 coverages one connector had completely sheared from plank 93 (see photographs 6 and 7). Four weld 
breaks were noted along the overlapping end connector at 188 coverages. These breaks generally originated at 
the male connector and progressed slowly along the weld toward the C-rail connector, as shown in photograph 
2. Although no planks had been replaced, item 3 was considered a borderline failure at 188 coverages due to 
excessive roughness and mat breakage and was considered unsuitable for further traffic. All of the planks with 
end joints in the traffic lane were damaged, and two planks with centers on the center line of the traffic lane 
received internal rib damage. An overall view of item 3 at 188 coverages is shown in photograph 8. 

22. After traffic tests had been completed, the planks were removed and examined for breaks that could 
not be seen with the planks in place. Photograph 9 shows a damaged C-rail and a typical weld break along an 
underlapping end connector. Photographs 10 and 11 show typically damaged end connectors. The upper lip of 
the underlapping connector was completely sheared off the plank shown in photograph 11. 

23. Permanent defonnation. Permanent deformation of the mat as determined from level readings taken 
prior to and at the end of uniform-coverage traffic is shown in plate 3. Since the mat was laid in a staggered 
pattern, an end joint in every other run of mat was located on the center line of the traffic lane. In adjacent 
runs, the center of a plank was located on the center line of the traffic lane. Plate 3 shows the average cross 
section for both conditions for each item of the test lane. These .data indicate that the deformation across the 
traffic lane was generally about the same regardless of where the joint was located. 

-"24. -Center-line profiles, illustrating deformation of the mat down the center line of each test item, are 
shown in plate 4. 

25. Mat deflection. Deflection of the mat surface under load was determined from level readings and is 
shown in plate 5. The deflections shown are for two plank locations in each test item (i. e., at an end joint and 
at the center of a plank) at the start and at the end of traffic (188 coverages). The data show no significant 
differences in deflection with respect to point of loading (i.e., over an end joint or at the center of the plank). 
The greatest deflections of abou.t 3.2 in. were measured in item 1 (sand subgrade). The high deflection was due 
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to consolidation of the sand subgrade in the traffic lane and bridging of the mat over the consolidated sand. The 

maximum deflection on the clay subgrade was about 0.8 in. in item 3. 

Test Lane 2, Single· Line Traffic 

26. Visual observations. A general view of the single-line traffic lane prior to traffic is shown in 

photograph 12. The first sign of distress noted was a slight depression in a plank center which occurred at 
571 passes in item 3. At 1000 passes, 2 more planks showed similar distress. The depressions increased very 

slowly, and the first sign of breakage was noted at 1200 passes when the top skin of plank 87 broke parallel to 

an internal rip along the edge of a depression. At 1362 passes, a tear on the opposite side of the depression was 

observed. The tears continued to increase in length with continued traffic, and the plank was considered failed at 
1600 passes (photograph 13). A similar break was observed in one plank in item 1, although it was not 

considered a tire hazard when traffic was stopped. Fourteen planks in item 3 had slight depressions (see 

photograph 14) when traffic was completed; however, with the exception of the plank mentioned above, the 

item was considered in satisfactory condition. Items 1 and 2 were also in satisfactory condition when traffic 

tests were completed. 

27. Photographs 15 and 16 show the bottom skin and a cross section of the failed plank, respectively. 

Overall views of test items 1, 2, and 3 at 1600 passes are shown in photographs 17, 18, and 19, respectively. 

28. Pem1a11ent defomiation. Cross-section plots of permanent deformation are shown in plate 6. These 
plots indicate considerable deformation of the sand subgrade in item 1. Item 2 showed very little deformation, 

and the slight deformation in item 3 was caused by the core depressions. 

29. Profile plots showing permanent deformation along the center line are shown in plate 7. The actual 
deformations were relatively small in all items except item 1. 

30. Mat deflection. Typical plots showing the elastic deflection of the mat under the wheel load in the 

test items in lane 2 are shown in plate 8. Item 1 showed the greatest deflection of 1.2 in. at the end of traffic. 

The deflection in items 2 and 3 increased about 0.1 in. from 0 to 1600 passes. 

ANALYSIS OF TEST RESULTS 

Test Lane 1, Uniform-Coverage Traffic 

31. Analysis. A summary of the test results for the traffic applied uniformly over the 10-ft-wide traffic 

lane is shown in table 2, which presents the rated subgrade CBR and data on mat breakage and deflection at 

various stages of traffic. The last column in table 2 indicates the rating of the test item, based on the failure 

criteria described previously (paragraph 17). 

32. The rated CBR's for the clay subgrades, items 2 and 3, are based on the numerical averages of the 
CBR values measured at 0-, 6-, and 12-in. depths prior to traffic and at the end of the traffic period (see table 1 ). 

The sand in item 1 had an initial average CB Roi 5.8,. but-the v-alue-increased considerably to-about i Touring the 

traffic period, as shown in table 1. The bridging and high mat deflection, as discussed previously (paragraph 25) 

for this item, were caused by densification of the sand during traffic. The initial CBR is a relative measure of the 

degree of density in a sand, and the lower the initial CBR value, the more settlement can be anticipated. No 

specific rated CBR was assigned to item 1, but comparison of mat behavior in the various items shows that an 

effective CBR greater than 4.0 (rated CBR for item 3) must have been present. 

33. As can be noted in table 2, item 3 was considered failed at 188 coverages. Failure was assigned when 
20 percent of the mat planks being subjected to traffic had failed. The mat in items 1 and 2 was considered 
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satisfactory at the end of traffic (188 coverages), although the elastic deflection of the mat in item 1 was quite 

high (about 3.2 in.). This deflection did not appear to be detrimental to the mat structure but might be 

objectionable from the standpoint of aircraft operation. 
34. Service life. A plot of CBR versus coverages for the uniform·coverage traffic is shown in plate 9. The 

points plotted are the rated CBR values listed in table 2 for the clay subgrade and the corresponding number of 

coverages at the end of traffic. The CBR at the beginning and end of traffic is indicated for the sand subgrade. 

Satisfactory condition is indicated by open symbols, and borderline failure is indicated by a half-closed symbol. 

From previous tests on landing mats, it has been established that CSR-coverage relations for mats result in 

essentially a straight-line relation when plotted to a logarithmic scale. By use of the CBR equation,* the CBR 

versus coverages plot in plate 9 was obtained by extrapolation from the known failure point at 188 coverages. 

Therefore, the straight line indicates the CBR required to support the test load at various coverage levels. The 

indicated CBR required to support 188 coverages is about 4. 

35. Plate 10 shows a CBR design curve for 188 coverages of a 27,000-lb single-wheel load with a tire 

pressure of 400 psi. The lower curve is the standard flexible pavement_CBR design curve. The curve for WACO 

production mat was developed as follows. Plate 9 shows that a subgrade with a CBR of 4 surfaced with 

WACO production AM2 mat will support a 27,000-lb wheel load for 188 coverages. It can be seen from 

plate 10 that a flexible pavement design based on a subgrade of 4 would require 19.2 in. of base course. In 

prior similar studies, CBR design curves have been developed by merely reducing standard curve thicknesses by 

the thickness pertaining to the 188-coverage service life (19.2 in. in this case). This considers that the effective 

thickness of a mat plus a strengthening layer beneath it will be equal to the total thickness of an equivalent 
pavement structure. However, studies of soil thickness requirements beneath landing mat being conducted by 

WES indicate the effectiye thickness of the mat plus the strengthening layer is only 80 to 85 percent of the 

simple sum of the two thicknesses. Therefore, the CBR design curve for the WACO production AM2 mat, also 

shown in plate 10, was obtained by establishing the layer thickness required so that when the thickness of the 

underlying layer and the effective mat thickness were reduced by 20 percent, they yielded a satisfactory 

effective combined thickness. The curve is presented tentatively pending the outcome of further study of 
strengthening layers under landing mat. 

Test Lane 2, Single-Line Traffic 

36. A summary of the test results from the single-line traffic (test lane 2) is shown in table 3. This table 

shows the same type of data as previously discussed for the uniform-coverage traffic tests. From the table it can 

be noted that the mat in all three items was considered in satisfactory condition at the end of 1600 passes. 

Curves of CBR versus coverages and the flexible pavement design curve were not plotted for single-line traffic 
because no failure points were reached. 

* R. G. Ahlvin, Developing a Set of CBR Design Curves, Instruction Report No;4, -Nov 1959, U. s. Army Engineer. 
Waterways Experiment Station, CE, Vicksburg, Miss. 
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PART IV: CONCLUSIONS 

37. Based on the data presented herein, the following conclusions are believed warranted: 
a. The WACO production AM2 mat will sustain 1600 cycles (188 coverages) of uniformly 

distributed aircraft operations with a 27,000-lb single-wheel load and 400-psi tire inflation 
pressure when placed on a clay subgrade having a CBR of 4.0 or greater. 

b. The WACO production AM2 mat will sustain 1600 passes of a 27,000-lb single-wheel load and 
400-psi tire inflation pressure when placed on a clay subgrade having a CBR of 4.2 or greater. 

c. The WACO production AM2 mat will sustain 1600 passes or 188 coverages of a 27,000-lb 
single-wheel load and 400-psi tire inflation pressure when placed on a loose sand subgrade. 
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Table 1 

Summary of CBR, Water Content, 
and Dry Density Data 

Traffic 
Test Subgrade Coverages Depth Water Dry Density 
Item Material or Passes* in. CBR Content,% pcf 

Lane 1 - Uniform-Coverage Traffic 

1 Sand 0 0 2.5 9.5 95.3 
6 8 7.1 98.4 

12 7 9.3 95.7 
188 0 12 4.8 101.4 

6 19 7.4 103.6 
12 20 12.5 103.3 

2 Clay 0 0 7 26.6 92.6 
6 7 28.8 90.5 

12 7 27.5 90.0 
188 0 8 27.6 92.3 

6 8 28.1 92.1 
12 6 . 27.8 90.1 

3 Clay 0 0 3.7 29.7 88.0 
6 3.8 30.2 88.4 

12 3.9 31.4 84.7 
188 0 4.3 31.0 88.7 

6 3.8 30.7 88.8 
12 5.0 30.3 86.9 

Lane 2 - Single-Line Traffic 

1 Sand 0 0 3.3 8.9 94.8 
6 8 7.0 98.3 

12 9 11.3 95.6 
1600 0 17 3.9 101.1 

6 22 4.1 102.8 
12 21 5.2 103.6 

2 Clay 0 0 6 26.7 92.3 
6 9 27.7 89.5 

12 9 27.4 88.5 
1600 0 9 26.3 93.0 

6 9 27.7 91.3. 
12 7 26.8 89.5 

3 Clay 0 0 4.2 29.2 88.7 
6 3.5 30.3 88.2 

12 3.7 31.8 85.6 
1600 0 4.6 30.1 89.6 

6 4.2 30.8 88.3 
12 5.0 29.9 87.5 

* Traffic in lane 1 is stated as coverages, and in lane 2 as passes. 



Table 2 

Summary of Test Results for Uniform-Coverage Traffic 

No. Mat 
No.· End Mat Breakage Deflection 

Planks Joints Top Skin Tears , in. 
Rated in in Underlapping Overla ping Over- Under- Internal Bottom Lip of Top Lip of Center Rating 

Test Subgrade Subgrade Traffic Traffic Traffic and an lapping lapping C-rail Rib Overlapping Under lapping On of of 
Item Material CBR* Lane Lane Coverages C-rail Corner C-rail cbrner Connector Connector Breaks Damage Connector Connector Joint Plank Item ------ -----

Sand 6-17 30 20 0 0 0 0 0 0 0 0 0 0.5 0.5 
40 4 1 0 4 0 0 0 0 

140 5 1 0 6 0 0 0 0 
188 5 2 0 6 0 2 3.1 3.2 Satisfactory 

2 Clay 7 30 20 0 0 0 0 0 0 0 0 0 0.6 0.4 
40 6 0 0 6 0 0 0 0 

140 6 0 0 7 0 0 0 0 
188 8 0 0 7 0 0 0 0 0.5 0.4 Satisfactory 

3 Clay 4 30 20 0 0 0 0 0 0 0 0 0 0:1 0.7 

40 9 0 0 5 0 0 0 0 

140 9 0 ,0 7 0 0 0 0 
188 10 2 4 9 3 2 4 2 0.8 0.8 Failed 

* Rated subgrade CBR values for items 2 and 3 represent the average values for 0-, 6-, and 12-in. depths before and after traffic. The initial and final CBR's of item 1 
are given because considerable densification occurred under traffic. 



Table 3 

Summary of Test Results for Single-Line Traffic 

No. 
No. End Mat Breaks 

Planks Joints Apparent Maximum 
Rated in in Skin Tears Internal Mat Rating 

Test SubgradP. Subgrade Traffic Traffic Traffic Bottom Top Rib Deflection of 
Item Material CBR* Lane Lane Passes Skin Skin Damage in. Item ---

1 Sand 7-20 20 0 0 0 0 0 0.8 
1000 0 0 1 
1362 0 1 4 
1600 3 1 4 1.1 Satisfactory 

2 Clay 8 20 0 0 0 0 0 0.5 
1000 0 0 1 
1362 0 0 2 
1600 1 0 2 0.6 Satisfactory 

3 Clay 4.2 20 0 0 0 0 0 0.5 
1000 0 0 3 
1362 0 1 4 
1600 2 1 14 0.6 Satisfactory 

* Rated subgrade CBR values for items 2 and 3 represent the average values for 0-, 6-, and 12-in. depths before 
and after traffic. The initial and final CBR's of item 1 are given because considerable densification occurred 
under traffic. 



Photograph. L Test lane 1 prior to traffic 

Photograph 2. Weld break along overlapping end connector 



Photograph 3. Lane l, item 1, after 188 coverages 

Photograph 4. Lane 1, item 2, after 188 coverages 



Photograph 5. Top skin tear along C-rail connector Photograph 6. Sheared underlapping end 
connector, plank 93 

Photograph 7. Sheared underlapping end connector as seen after removal of plank 93 from section 



Photograph 8. Lane 1, item 3, after 188 coverages 

Photograph 9. Damaged C-rail and end-connector weld break; lane l, item 3, after 188 coverages 



Photograph 10. Damaged bottom lip of overlapping end connector; lane 1, item 3, 
after 188 coverages (bottom view) 

Photograph 11. Upper lip sheared from underlapping end connector; lane 1, item 3, after 188 coverages 



Photograph 12. Test lane 2 prior to traffic 

Photograph 13. Core failure in plank 87; lane 2, item 3, after 1600 passes 



i:>hotograph 14. Core damage; lane 2, item 3, after 1600 passes 

Photograph 15. Bottom skin tear of failed plank 87; lane 2, item 3, after 1600 passes 



Photograph 16. Cross section of damaged core, plank 87; lane 2, item 3, after 1600 passes 

Photograph 17. Lane 2, item l, after 1600 passes 



Photograph 18. Lane 2, item 2, after 1600 passes 

Photograph 19. Lane 2, item 3, after 1600 passes 
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