due to aircraft limitations. Factors that limit aircraft include such things as access routes, arresting barriers, and repair spacing.

Access routes

Aircraft must be able to get to and from the MOS quickly. Poor access routes reduce the number of aircraft that can take off or land in a given amount of time. An MOS candidate should have at least two access routes (preferably at each end of the runway). Avoid candidates that require aircraft to taxi across the MOS before takeoff or after landing, have only one access route, or require excessively long taxiing distances.

Arresting barriers

Many bases have mobile arresting barriers. (Portable devices used to physically stop aircraft experiencing difficulty taking-off or landing.) If your base plans to use this equipment, consider the arresting barrier in selecting an MOS. In general, using an arresting barrier results in a shorter required MOS length, but the arresting barrier requires large sections of pavement to be completely repair-free.TEST Rough, bumpy repairs could make the aircraft’s tailhook bounce and miss the arresting barrier.

MOBILE AIRCRAFT ARRESTING SYSTEM (MAAS)

Critical to safe airfield operations is the aircraft arresting system. It is uneconomical to install permanent arresting systems at every site needed to support air missions.  The Mobile Aircraft Arresting System (MAAS) is a rapidly deployable system configured to increase airfield safety operations. In today’s fast paced contingency world, civil engineers are frequently deployed in support of aircraft missions all over the world. The likelihood of a permanently installed arresting system being at the deployed location is very slim.

Background

The original MAAS configuration was designed with airfield recovery operations in mind. It was a unidirectional system and once installed, didn’t allow for heavy aircraft operations. This type of configuration is installed with little or no assistance from the engineering career field. Current MAAS units are being upgraded to provide bi-directional capabilities. Additionally fairlead beams can be installed with the MAAS units allowing heavy aircraft operations. A fairlead beam is an apparatus installed at the runway edge so the MAAS unit can be set back further from the runway, thus providing sufficient wing tip clearance for heavy aircraft. It is critical that the MAAS unit be properly aligned with the fairlead beam. 

Types

There are three types of fairlead beams; the Light Weight Fairlead Beam (LWFB); the two-roller sheave, standard beam; and the three-roller sheave, standard beam. The LWFB is anchored using cruciform stakes, referred to as KM stake lines. The two and three roller beams are anchored with what is called a deadman anchoring system. The deadman anchoring system uses a series of chained weights buried in the ground. 

Responibilities

The engineering member of the MAAS installation crew plays a vital role ensuring proper location and alignment of the fairlead beam and MAAS unit. The engineer is responsible for verifying that site selection meets sufficient slope and soil requirements thus ensuring the unit is positioned and aligned properly. Engineering’s role in the alignment of a MAAS unit without fairlead beam is limited and is actually not required, but a Dynamic Cone Penetrometer (DCP) test will still be accomplished to verify soil conditions. 

Steps

The steps for installing a MAAS unit can be broken down into two major steps. The first step is proper site selection and the second is the alignment and positioning functions. 

Site selection
The site selected should be relatively level to meet the slope requirements of (3% for the MAAS and no more than 8% over the length of free exposed tape. This can eliminate or minimize the need for grading at site. The site should be located approximately 1500 to 1800’ from the threshold or departure end of the runway. The minimum distance from the runway has to accommodate a full tape runout (1250’) and the length of the aircraft (nose to tailhook). The last area to be checked is the soil structure that will hold the KM stakes in place. This can be accomplished performing a DCP test.  If the California Bearing Ratio (CBR), is more than 7 the LWFB can be installed. If less than 7 the deadman anchoring system must be used.

Positioning and alignment
The two alignment methods that can be used are taping and instrument. Due to the scope and length of steps required for positioning and alignment this lesson will not cover the steps involved. It is highly suggested to utilize all the proper Technical Orders (35E8-2-10-1 and 35E8-2-11-2) when performing this step as well as any others regarding the MAAS.

Repair spacing

Repaired pavement areas won’t be as smooth as the original runway surface, so they can damage aircraft structures and strut systems. To avoid overstressing aircraft, avoid MOSs with closely spaced craters. Selecting an MOS with craters spaced far apart increases the time available for damping the vibrations caused by repair patches. 

225. Evaluating MOS candidates

The MOS selection team must consider three factors: explosive ordnance disposal time, MOS repair time, and aircraft launch and recovery status.TEST The best candidates have a short recovery time and are able to launch and recover aircraft quickly.

Explosive ordnance disposal time

Explosive ordnance removal can have a significant effect on the overall MOS completion time. Estimating the time required to dispose of this ordnance is one of the key responsibilities of the team’s EOD representative. The disposal time takes many factors into consideration, including the estimated safing time for each UXO, time required for bomblet removal, and time required for detonation by in-place deflagration. When UXOs are to be detonated by in-place deflagration, the estimated crater size must be plotted on the airfield map, and included in the repair estimates for that candidate. The EOD representative also decides which UXOs must be safed before repairs begin and which EOD activities can be completed while the repair work progresses. This decision is an important part of the evaluation process, because it directly affects the MOS completion time. UXOs that must be safed before repairs, delay the start of repairs and increase the overall repair time. The EOD disposal time is calculated for each MOS candidate being evaluated.

MOS repair time

Another factor in evaluation is the time needed to repair the MOS. Current USAF standards call for the MOS to be completely repaired within four hours of the attack. This includes time spent on damage assessment, MOS selection, explosive ordnance disposal, crater and spall repairs, and runway paint markings. Repair time estimates are normally done by the senior member of the MOS selection team. The time estimates are based on the extent of pavement damage, equipment, and manning levels of the Prime BEEF team, the unit training record, and other considerations. Since each of these factors affects the repair time in a way that’s hard to quantify, exact repair times are difficult to predict.

Extent of pavement damage

Obviously, the more damage we have to repair, the longer the repairs take. Completion time depends heavily on the number of craters in need of repair. Computer simulations of attack damage and estimated airfield recovery include an average of 12 crater repairs (6 on the MOS and 6 on the access taxiways). Another factor is the spacing between craters. Craters less than 100 feet apart can be worked by one repair crew to save time and free other crews to work on additional damage. Craters farther apart have to be worked by two separate repair crews, increasing the time and personnel needed for the repairs. TEST
Prime BEEF manning and equipment

Even the most minimally damaged MOS can’t be repaired if personnel and equipment aren’t available. The number of personnel on the Prime BEEF team and the amount of equipment issued to the team determine what repairs can be completed. Prime BEEF teams are manned and equipped in terms of “R-sets.” The R-set given to your team determines how many craters (and associated spall damage) can be repaired in 4 hours. An R–1 set can repair three 50-foot craters, an R–2 set can repair six 50-foot craters, and an R–3 set can repair twelve 50-foot craters in 4 hours. TEST
Unit training record

The repair times given for the R-sets are based on a fully trained, practiced Prime BEEF team. You can increase the accuracy of the repair time estimates by using your unit’s own training records for information such as the average repair times in chemical and non-chemical environments, problems associated with different types of repairs, and the training and experience of each team member. For example, suppose your unit recently lost several experienced equipment operators and their replacements aren’t yet fully trained. Consider this information in estimating the repair time.

Other factors

There are many variables that can slow down the repair crew’s speed and efficiency, but it isn’t always easy to assign a specific time estimate to them. Consider these factors before completing the repair time estimate:

· Which repair method will be used (fiberglass mat, or AM-2 mat)?

· What is the condition and morale of the team?

