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TO: C-17 System Program Office, Wright-Patterson Air Force Base, Ohio

FROM:  C-17 Engineering Working Group

SUBJECT: Proposed Engineering Effort for Phase II SPRO Testing

A C-17 Semi-Prepared Operations (SPRO) summit was held at Charleston Air Force Base in February of 2003 to discuss the shortfalls of the Phase I flight test program and identify remaining issues concerning both the aircraft characteristics and the facility engineering concerns regarding C-17 SPRO operations.  One action item resulting from the ’03 summit was to develop a strategy or way forward for the C-17 SPRO program.  One component of that strategy is a comprehensive plan for addressing the principle facility engineering shortfalls identified at the summit.  A team comprised of representatives from the Air Mobility Command’s Civil Engineering staff (AMC-CEO), the Air Force Civil Engineering Support Agency (AFCESA), the U.S. Army Engineer Research and Development Center (ERDC), the U.S. Army Corps of Engineers Transportation Center for Expertise, and the Air Force Research Laboratory met to review proposed research efforts and to prioritize those efforts among the C-17 engineering community or working group.  The following engineering research program was developed to address the shortfalls from the Phase I test program.  The proposed program includes primary research requirements in a prioritized list and a prioritized list of smaller projects that may be accomplished prior to implementation of a large SPRO II effort. 

U.S. AIR FORCE C-17 PROPOSAL

TITLE:  Rapid Assessment of Runway Condition Rating for C-17 Aircraft Operations

JUSTIFICATION:  The condition of contingency airfield surfaces drastically affects the length of runway necessary for landing C-17 aircraft.  The runway condition rating (RCR) is a parameter that is used to quantify the airfield surface in terms of its tendency to facilitate aircraft braking.  The RCR is highly correlated with surface friction and is somewhat correlated with roughness.  That is, with more friction and with more roughness, the airfield becomes more amenable to short landings.  Contingency airfields have lengths that are fixed by the permissible areas of cleared, flat land, given the allotted geography, time, and construction resources.  Therefore, the ability to identify RCR in the field is essential to ensuring the safety of military personnel, on-board materiel, and the aircraft.

TECHNICAL APPROACH:  This approach has at its core the hypothesis that simple physical tests, conducted in the field, can identify with reliable and useful accuracy the RCR of an airfield.  This project will focus on the controlling variable for RCR, that is, the airfield’s surface friction.  This project will not address the effects of roughness on RCR, as the conservative condition would consist of a perfectly smooth surface.  

This approach involves a two-part correlation.  For a given soil, the true effects of airfield surface friction on RCR for C-17 aircraft must be correlated with the mechanical response of a high-level test procedure that is designed to simulate the aircraft as closely as possible.  In addition, for a given soil, the true RCR for C-17 aircraft must be correlated with simple physical soil tests that can be conducted by troops on a routine basis.  The relationship between the simple physical soil tests and RCR for C-17 aircraft is the primary objective of this study.  This is the relationship that will be used in-theater.  The relationship between the high-level test procedure and RCR for C-17 aircraft is necessary so that the high-level test procedure can be used to conduct tests at a controlled testing facility without the requirement for a dedicated aircraft, thus broadening the experimental design.  

A likely form of the high-level test procedure would be a single-tire C-17 load cart that could be pulled at speeds of 5 to 10 mph and that would be equipped with both the capability to “lock” the C-17 tire and the capability to measure deceleration.  Examples of the simple physical soil tests include moisture content, Atterberg limits, grain-size distribution, etc.  First, a proof-of-concept phase will be conducted to verify that the load cart data possesses adequate sensitivity to differentiate between different soil types and moisture conditions.  Initial tests using a single-wheel C-17 load cart will be conducted on limited soil test sections to evaluate the load cart’s sensity to different soil types and moisture conditions.  These data will be used to determine whether the remaining test program is warranted or an alternative strategy must be employed.  If the initial tests are successful, the load cart test procedure would be correlated to real aircraft RCR from the Phase I tests either by testing at the Phase I locations or simulating the soil conditions in a controlled test facility.  Then, the load cart would be run on various controlled test sections constructed at the U.S. Army Engineer Research and Development Center.  The simple physical soil tests would be conducted at both the field sites and the test sections.  The use of the load cart in lieu of an actual C-17 aircraft would permit the expansion of the experimental design to include a wide variety of soil types compacted at a wide variety of moisture contents and densities without the requirement for a dedicated aircraft.

PRODUCTS:  The final product will be a flipchart predicting RCR for a given set of soil types and moisture conditions.  An engineer technical letter providing:  (1) guidance for both sampling soil and conducting the simple physical tests and (2) technical guidance (tables, curves, and/or software) for converting aircraft and soil test data to the prediction of RCR.  A formal U.S. Army ERDC report will be published to document the field tests, the test section results, and the engineering algorithms required to produce RCR predictions.

U.S. AIR FORCE C-17 PROPOSAL

TITLE:  Soil Till and Sinkage Effects on RFF

JUSTIFICATION:  Two effects that influence the minimum acceptable length of runways for C-17 takeoffs are rolling resistant material (RRM) and sinkage.  When the surface material on unsurfaced airfields have certain characteristics, C-17 braking action during landings produces loose, pulverized soil till that builds up in the landing gear ruts over time with multiple passes.  The soil till RRM produces increased rolling resistance on the landing gear as a result of the landing gear tires having to plow through and/or compress the loose material.  In addition, runways having relatively soft (i.e., low strength) surface material will involve higher rolling resistance due to sinkage of the running gear tires into the solid material underlying the RRM.  The increased rolling resistance resulting from these two effects produces a higher rolling friction factor (RFF) and hence requires longer takeoff distances for the C-17 to overcome the drag forces.

The current guidance (i.e., deduct values) used to account for the influence of RFF levels on the Semi-prepared Airfield Condition Index (SPACI) is very limited in scope.  In addition, current methods of measuring RRM produce only a minimal amount of data for consideration and may provide an inadequate characterization of the effect.  A broader quantification of the RRM effect as a function of till depth and consistency (e.g., soil type, strength, etc.), quantification of the relationship between sinkage and RFF as affected by the consistency of runway surface material, and quantification of the relationship between these two effects and RFF would provide information that could be used to generate broader and more realistic considerations for the influence of RFF on SPACI evaluations.  In addition, new technology for rapidly measuring RRM depth over broader areas with short time requirements would provide for more complete assessments of this effect.  The goal of this research would be to fill these voids thereby providing greater utilization potential for the C-17 and improved airfield maintenance strategies.  

TECHNICAL APPROACH:  Tests will be conducted on various soil consistencies to measure the RRM and sinkage effects for a single C-17 wheel load in the free-rolling mode.  A load cart will be used to simulate the C-17 wheel loading.  Various till depths will be simulated in the tests to quantify the influence of till depth on rolling resistance.  The measurements will be correlated to C-17 RFF, and analysis will be conducted to determine the necessary increase in takeoff distances.  The current state-of-the-art for tire/soil interaction modeling derived from ground-based vehicle performance models will be used to enhance the analysis.  These data will be used to develop improved guidance for considering the influence of RFF on aircraft takeoff distance.  The new guidance will be validated using observations from physical testing of the C-17.  New concepts will be explored for technology that could be used to make rapid RRM depth measurements over broader areas, and prototypes will be developed where applicable.  

PRODUCTS:  A formal report documenting the results of the RFF testing, the improved guidance, and the new RRM depth measurement technology will be produced by the completion of the project.

U.S. AIR FORCE C-17 PROPOSAL

TITLE:  Calibration and Validation of the C-17 Roughness Numerical Model and Development of Expedient Roughness Tools

JUSTIFICATION:  The assessment of runway roughness becomes more important as the runway surface deteriorates.  Dynamic aircraft loading causes the pavement surface to deform and deteriorate in a non-uniform fashion leading to longitudinal and transverse roughness as the aircraft travels along the runway during takeoffs and landings.  The ERDC has developed a computer model for the simulation C-17 ground operations that predicts the forces and accelerations experienced by the aircraft due to runway roughness.  The computer software has only been validated for a small number of flight tests conducted on unpaved surfaces.  Although the existing computer model provides an approximate answer that quantifies runway roughness, the accuracy and validity of its solution has not been fully confirmed by actual aircraft response data.  Therefore, the existing roughness model must be fully validated prior to its implementation.  

TECHNICAL APPROACH:  To solve this problem the ERDC proposes to review Phase I flight test data using the existing roughness model.  These data will be used to evaluate the limitations of the model, validation requirements, and develop instrumentation requirements.  The data collected under the SPAM II Repair Quality Criteria (RQC) tests will be used partially validate the roughness model.  Instrumentation packages for gathering data required as input to the roughness model will be developed prior to SPRO2 flight tests.  These self-contained instrumentation packages will be placed on the test aircraft prior to testing in key locations for evaluating the roughness that the aircraft experiences.  The measured forces and accelerations will be compared to those predicted by the computer model and the necessary adjustments will be made to the model.  With this model validated, predictions of aircraft response under normal and special runway conditions will enable the assessment of runway roughness, establishment of roughness limits, and identification of required repair locations.  The calibrated model will be used to generate C-17 specific roughness criteria charts for critical bump heights and locations.  These criteria will be incorporated into a handbook or flipchart for quick reference as a decision tool for use during contingency airfield operations.  

PRODUCTS:  The product from this effort will include a handbook or flipchart for evaluating the critical bump height and locations on an assault landing zone.  The handbook will be based upon a calibrated roughness model capable of predicting acceleration forces on a C-17 during taxing, landing, and takeoffs.  A technical report documenting findings and providing recommendations will be submitted to the U.S. Air Force.

TITLE:  Soil Shear Strength Assessment Technologies

JUSTIFICATION:  

Previous research concerning C-17 operations on semi-prepared airfields has identified the following issues:  

· Failure of semi-prepared runways during Phase I tests was controlled by shear failure of the surface material during aircraft braking rather than traditional rutting under slow moving aircraft loads,

· Accelerated failure, increased dust and FOD, and loose till from the crushing and pulverizing of soils all negatively impact C-17 operations,

· Current methods of determining allowable passes or operations are unreliable for the surface shear failure identified during Phase I testing, 

· Technology is needed for rapidly and accurately measuring shear resistance due to the braking action of the C-17 in order to assess operational suitability of semi-prepared airfields, and

· Design and evaluation procedures need to be revised to consider the critical surface shear failure mode.

TECHNICAL APPROACH:  

Phase 1:  Investigation of the Concept of Operation of Field Measuring Devices:  Determine soil failure mechanisms and field procedures to measure key properties.  Identify current technologies with emphasis on commercially available systems first.  Investigate potential of several field testing devices including: impact vane shear, split-shovel plow, drawbar pull, lever resistance and anchor pull. Candidate systems will be selected for prototype testing and development.

Phase 2:  Fabrication and Analysis of Field Test Devices:  Fabrication of new prototype devices based on desired applications and modification of selected commercial systems.  Investigate and develop correlations between new technologies and performance standards.

Phase 3:  Field Testing of Prototype Assessment Technologies:  Application of technologies under controlled soil conditions to determine accuracy, repeatability, reliability, and suitability of test devices for further field testing.  Tests will be conducted for each assessment technology over a wide range of potential soil types and moistures to determine range of responses for each test device.  Results will narrow test devices to one or two primary systems.

Phase 4:  Field Validation of Concepts in the Operational Environment:  Evaluation of selected shear tests in a semi-prepared airfield environment (Phase I or Phase II sites) under C-17 traffic conditions.  Demonstrate red-yellow-green suitability index for potential trafficking of C-17 aircraft.

PRODUCTS:   Prototype primary systems (devices) for shear strength based suitability assessment of potential C-17 landing sites.  The resulting measurements of the selected device will be correlated to the remaining life of the airfield or the expected number of aircraft operations prior to repair.  Deliver documentation of the results, performance criteria, correlations and specifications for use of the primary systems.  

TITLE:  Phase II Flight-Test Support 
JUSTIFICATION: The Phase I C-17 flight test program on semi-prepared runways included flight tests on six semi-prepared landing zones including one AM2 mat runway and one stabilized runway.  All of the unsurfaced airfields were located in arid or semi-arid climates and demonstrated a fundamental change in the principle failure mechanism of unsurfaced runways compared to existing criteria.  The Phase I unsurfaced sites failed due to shearing of the surface soil layer during braking, which is fundamentally different than the principles used to develop the existing unsurfaced design and evaluation criteria.  Each site was characterized using a battery of engineering tests, and the data were used to develop models of runway deterioration.  An analysis of the distribution of soil types and climates indicated that the models are only valid for approximately 6.9 percent of the world’s soil type-climate combinations.  The analysis indicated that testing four additional sites with the required combinations of soil type and climate would improve the confidence level in runway deterioration models.  Therefore, flight tests are required at four additional sites to extend the confidence of the deterioration models from 6.9% to 65.6% of the earth’s surface by optimizing the combination of predominant soil types and climates.  

TECHNICAL APPROACH:  The project will consist of providing engineering support during flight tests of the C-17 aircraft on four additional sites.  The project will include characterization of the landing zone’s engineering properties and collecting performance data during aircraft operations.  Specific engineering tests to be performed include dynamic cone penetrometer (DCP) readings, cross section measurements, density measurements, in situ moisture measurements, soil gradation, Atterberg limits, rut depth, till depth, and the Semi-Prepared Airfield Condition Index.  Performance data collected will include aircraft weight, tire pressure, braking distance, touchdown point, and takeoff distance.  These data will then be used to modify the existing runway deterioration models to include a wider range of soil types and climates.  The models will permit the reliable prediction of the allowable number of aircraft operations for a given landing zone.  

PRODUCT(S):  Comprehensive performance prediction models will be developed to predict the rut depth and loose till development for a given number of C-17 operations.  These models will be used to update existing C-17 criteria for operations on semi-prepared landing zones.  Additionally, detailed site characterization data will be documented for use in a variety of C-17 research projects.  

TITLE:  Soil Stabilization for the C-17 
JUSTIFICATION: The Phase I unsurfaced flight test sites failed due to shearing of the surface soil layer during braking, which is fundamentally different than the principles used to develop the existing unsurfaced design and evaluation criteria.  Each test site failed prematurely due to this shearing action.  No unsurfaced site sustained more than 12 aircraft landings.  Since the Army’s requirement to execute the Strategic Brigade Airdrop includes an Echelon B requirement to land a minimum of 46 C-17s, the operational environment will require a minimum of 4 unsurfaced landing zones or a landing zone with an improved surface.  One method of surface improvement is soil stabilization.  The U.S. Army’s Joint Rapid Airfield Construction (JRAC) program has been conducting basic and applied research concerning the use of nontraditional stabilization additives for rapid soil strengthening.  The JRAC effort has focused on screening nontraditional commercial additives to identify products with significant strength improvement characteristics in a variety of soil types.  Unfortunately, the JRAC program will fall short of developing detailed structural design and evaluation procedures for the stabilized materials.  Additionally, the durability of the stabilized surfaces will not be rigorously addressed.  The existing stabilization criteria for traditional additives such as cement, lime, and bituminous additives were developed for use as subsurface pavement layers.  The criteria do not include guidance for use as surface materials as required in contingency operations.  Furthermore, the evaluation of existing stabilized surfaces for directly supporting military aircraft is not addressed.

TECHNICAL APPROACH:  This project will consist of three phases to develop structural design criteria for stabilized surfaced airfields, methodology for evaluating stabilized landing zones, and stabilizer durability testing requirements.  Phase I will consist of characterizing the engineering properties of a wide variety of stabilized materials and adapting current pavement design procedures for use of stabilized surface layers.  Phase II will consist of evaluating various field test devices for characterizing the condition of in situ stabilized materials.  Once characterized, appropriate analysis procedures will be developed to determine the suitability of the stabilized pavement for supporting C-17 aircraft operations.  Phase III will consist of defining the critical durability characteristics of stabilized materials used as pavement surfacings, developing appropriate test procedures, and verifying durability of selected stabilization additives.  The successful completion of Phases I through III will complement the material screening and strength improvement research being accomplished under the Army’s JRAC program.  The result of the two programs will greatly improve the state-of-the-art in soil stabilization, ultimately enabling the support of the strategic brigade airdrop.  

PRODUCT(S):  The products will include specific stabilized layer structural design criteria, a stabilized pavement evaluation methodology, and durability requirements for stabilized surfaces.  An additional indirect product will include stabilization additive selection guidance for nontraditional additives as developed under the JRAC program.  

TITLE:  Dust/FOD Reduction for C-17 Operations on Contingency Airfields 
JUSTIFICATION: Contingency operations involving C-17 aircraft require operating surfaces capable of withstanding aircraft loading, braking, and jet blast. On contingency airfields, depending on the soil type, large dust signatures and potential FOD damage arise from both the operating surface and the areas adjacent to the airfield exposed to significant jet blast.  Although some attempts are made to control dust/FOD on the airfield traffic areas, immediately adjacent non-traffic areas are generally neglected.  These non-traffic areas are frequently exposed to highly erosive jet blast forces that lift foreign objects such as rocks, debris, and dust.   In addition to operational concerns, the dust and FOD drastically increase aircraft maintenance requirements and may significantly reduce operational readiness.  Conventional soil stabilization methods were generally designed for load-bearing applications, and may require excessive amounts of engineering effort and materials for areas not exposed to traffic.  Many of these materials have not been tested for dust control properties.  On the other hand, most commercial dust palliatives are not designed for high intensity jet blast and generally experience much lower erosive forces than those produced during aircraft operations, thus; have performed poorly in practice.

TECHNICAL APPROACH:  A test device and protocol for evaluating commercial-off-the-shelf (COTS) stabilization and dust control additives will be established. Procedures will be designed to simulate field erosion conditions and distinguish between acceptable and unacceptable performances. Selected COTS stabilization/dust control products will be subjected to screening tests to identify the products most suitable for dust control.  Previously, strength has been the primary concern of efforts dedicated to soil stabilization.  However, the rating criteria for dust control must balance a number of variables including strength, application rate, engineering effort, effective dust control, deployability, and cost.  During the first year, a laboratory test protocol will be developed and several COTS products will be evaluated in the laboratory.  During the second year of the program, the most promising product(s) will be selected for field evaluation under actual operating conditions.  The field evaluation will consist of applying the products at various application rates, developing application procedures, monitoring the dust/debris development, and evaluating product effectiveness.   

PRODUCT(S):  A report describing the laboratory testing and recommended evaluation protocol will be completed in FY04.  Field demonstrations of technologies will be performed in FY05 in conjunction with USAF military field exercises (location of exercise will be arranged through the C-17 SPO).  An ETL will be issued in FY05 providing guidance for dust control for C-17 operations on unsurfaced airfields.

TITLE:  Maintenance and Repair Techniques and Methods for Rapid Repair of Semi-Prepared Airfields for C-17 Aircraft Operations

JUSTIFICATION:  C-17 aircraft require operating pavement surfaces capable of withstanding aircraft loading, manuvering, and jet blast. On semi-prepared airfields, the type of materials and procedures used for maintenance will depend on the type soil in the area.  Materials suitable for dry climates can be ineffective in wet climates and the same occurs in warm versus cold climates.  Phase I aircraft testing demonstrated the inadequacy of typical maintenance and repair procedures for sustaining C-17 aircraft operations on semi-prepared landing zones with minimal construction equipment.  No unsurfaced landing zone has sustained more than 12 landings without requiring repairs.  Due to the requirement of the strategic brigade airdrop to sustain a minimum of 46 C-17 landings, effective maintenance and repair alternatives must be developed to expedite the repairs in terms of both time requirements and repair quality which translates into the interval between required repairs.  Innovative maintenance techniques and materials are needed to increase the throughput of the C-17 aircraft on semi-prepared airfields.  For this development to occur, the various maintenance techniques and materials need to be evaluated through full scale field testing.

TECHNICAL APPROACH:  The Joint Rapid Airfield Construction (JRAC) program is currently conducting laboratory evaluations of advanced repair materials and construction equipment.  These efforts will be leveraged to identify specific materials, equipment, and techniques for field evaluation.  The effectiveness of these materials will be evaluated under simulated field conditions.  Existing unit construction equipment will be characterized in terms of productivity and capability to provide specific guidance for improved effectiveness.  Phase I will consist of evaluating the capabilities of in-service construction equipment to develop repair guidance for that equipment, specifically lift thickness limitations, compaction equipment speed, amplitude, etc.  The evaluation will include repairs at both dry and wet of optimum moisture content.  Phase II will consist of the evaluation of selected repair materials for both soil and stabilized surfaces.  Advanced stabilization additives and rapid setting materials will be evaluated for use on either unsurfaced or stabilized landing zones, particularly non-brittle materials.  The field evaluation will consist of evaluating the application rates and application procedures of the materials for the selected maintenance and repair techniques, and monitoring and evaluating their effectiveness.   Phase III will consist of incorporating the information into a comprehensive handbook for contingency airfield maintenance and repair.  The guidance will include recommendations for equipment operation, soil preparation, approved repair materials, expected strength properties, and repair times.  

PRODUCTS:  A report detailing the materials and equipment evaluated in the laboratory and the field will be completed by one year after receipt of funds.  A handbook will be issued 6 months afterward including detailed criteria for expedient maintenance and repair procedures for C-17 operations on semi-prepared airfields.

TITLE:  Design Guidance of Culverts for C-17 Contingency Airfields

JUSTIFICATION:   Culverts are often used to provide drainage solutions for semi-prepared airfields for C-17 aircraft.   Not only must the culvert be designed (sized) to be able to transport the runoff from a predetermined storm event; they must be able to safely carry the heavy loads imposed by the C-17 aircraft without experiencing permanent deformations that could compromise airfield operations.  Culverts are currently being manufactured from new lightweight materials (examples: ribbed PVC and HDPE corrugated pipe) that are easier to transport than are conventional culverts manufactured from concrete, steel, or aluminum.  Questions have arisen as to the suitability of the use of these lightweight culverts for C-17 airfields.  Criteria need to be developed to aid in the selection of culverts manufactured from new lightweight materials (such as HDPE).  Design criteria must be developed to ensure that the fill above, around, and below the culvert provide adequate support for the culvert.  Construction criteria for compaction of the backfill around the culvert must be established so that the structural stability of the culvert system is ensured under the heavy loadings of the C-17.  

TECHNICAL APPROACH:  The project will evaluate culverts manufactured from lightweight materials over the size ranges that are typically used in airfield pavements.   The project will include field experiments and numerical modeling to develop criteria for design and construction.  The experimental phase of the study will include test sections containing culverts (of varying sizes) designed to determine the ability of the culvert-backfill system to perform under repetitive loading equivalent to that of a C-17.  The loadings will be applied by an existing C-17 load cart located at ERDC.   Tests will be performed using various cover depths and degrees of compaction to assess the optimum construction conditions.  In each test, the culvert and fill will be monitored to evaluate the deformations the system will experience under repeated C-17 loadings.  The numerical modeling phase of the study will use the data obtained from the field experiments to develop algorithms defining minimum design requirements.  The numerical studies will be designed to supply supplemental information necessary for developing design criteria and charts for conditions beyond the scope of the field tests.  All numerical modeling will make use of an existing soil-structure interaction finite element computer program, STUBBS, during this phase of the study.  The total project will require approximately one year to complete from the receipt of funds. 

PRODUCTS:  An Engineering Technical Letter (ETL) will be written containing the specific findings and recommendations for culvert design pertaining to C-17 semi-prepared airfield applications based on this project.  A formal report documenting all parts of the study including test procedures, data and analysis will be completed at the end of the year.

	TITLE:  Sensitivity Analyses of Tire Pressure and Aircraft Gross Weight


JUSTIFICATION: During the initial development of the operational capability document for the C-17 aircraft, research efforts were conducted to evaluate the ability of the C-17 to operate on unsurfaced airfields with a target of operating on a 9 CBR subgrade.  Full-scale load cart tests were conducted to validate the requirement, but a very low tire pressure of 120 psi was specified by the C-17 System Program Office based upon assumptions made during gear development.  However, the operational use of the aircraft indicates that typical semi-prepared operations (SPRO) will consist of taking off from paved airfields and landing on unsurfaced airfields.  The aircraft must operate at much higher tire pressures of 144 psi on paved surfaces to prevent blowouts and cannot lower its tire pressure in flight.  Thus, actual SPRO operations are being conducted at much higher tire pressures than original used in the criteria development.  The effect on the criteria due to operating at higher tire pressures is currently undefined.  In addition, world events have speculated at increasing the maximum gross aircraft weight for contingency operations beyond the current maximum gross aircraft weight of 447,000 lbs.  The impact of increasing the maximum gross aircraft weight on the unsurfaced criteria is also undefined. 

TECHNICAL APPROACH:  The project will consist of conducting sensitivity analyses to define the effects of operating at elevated tire pressures and the impact of increasing the maximum gross aircraft weight for C-17 SPRO missions.  Specifically, the models for surface strength requirements and structural thickness requirements will be evaluated at higher tire pressures representative of field conditions.  Additionally, analyses will be completed to define the impact of increasing the maximum contingency aircraft weight to levels being considered by the C-17 SPO.  

PRODUCT(S):  The products will include letter reports documenting the effects of higher operational tire pressures and/or increased gross aircraft weights.  The information can then be used to update existing criteria (ETL 97-9) and/or make informed decisions regarding the feasibility of changing the operational characteristics of the aircraft. 

TITLE:  Review of Phase I Shear Data
JUSTIFICATION: The focus of the Phase I test program was to develop an initial operational capability document for the C-17 aircraft in order to allow the C-17 to begin conducting operations on semi-prepared airfields.  The initial test program was accelerated to accomplish this task, resulting in a condensed data collection and analysis effort.  Three principle issues including surface shear strength, surface deterioration, and performance prediction are yet to be adequately resolved.  Substantial research programs have been proposed to address each of the issues, but have not been funded to date.  A first step in resolving the issues would be a review of the existing data.  Further scrutiny of the data may reveal relationships that were overlooked or unclear due to the hasty analysis required to meet the Phase I timeline.

TECHNICAL APPROACH:  The project will consist of reviewing the existing site characterization data, aircraft performance data, and runway deterioration results to attempt to establish relationships between key variables.  These relationships would be used to establish what information remains to be collected and improve current performance prediction capabilities.  Regression analyses and uncertainty principles will be used to re-evaluate the information in an attempt to produce tools for predicting how long an existing unsurfaced runway will last under sustained C-17 aircraft traffic.  

PRODUCT(S):  The product will be an improved performance prediction algorithm or chart enabling users to predict how many C-17 landings an airfield can sustain given a critical deterioration level.  As a minimum, the analyses will serve to clarify the scope of information required to develop a comprehensive prediction tool. 






