Making better landings
 

Actually, this article is about Soft field takeoffs, which will help you make better landings!  But if we called it “soft field takeoffs” no one would read it.  So, now that you’re here, please read on and make better landings!
 

Before we start:  please remember that takeoff is a critical phase of flight- we are low, slow, and usually heavy.  Review the takeoff briefing card to prepare yourself for every takeoff.

 

Okay, now to review a normal takeoff- we smoothly apply power, keep the nose straight with the rudder pedals, use ailerons to correct for any wind drift, make a quick glance at the engine instruments to verify all is well, a quick glance to verify airspeed indicator is coming alive.  As we reach rotation speed we gently raise the nose to our climb attitude and fly away.  Simple, easy.  

 

The problem?  Our wheels are rolling on the runway all the way up to our rotation speed.  If the runway is smooth pavement- no problem!  But if the runway is rough, is long and/or wet grass, is dirt, is mud- problem!  If the runway is rough- we are putting unnecessary stress on our tires and landing gear because they are hitting the rocks and bumps at high speeds with the full weight of the plane on the wheels.  (If this does not bother you, please go rent aircraft somewhere else.)  If the runway is soft, wet, or long grass we have an even bigger problem- the drag on the wheels increases as we get faster, and it will greatly increase the takeoff distance required.  In fact, the drag could be so much that the airplane cannot reach rotation speed!  The plane then goes into the swamp at the far end of the runway. (If this does not bother you, please quit flying now!)

 

The perfect solution:  The soft field takeoff.  In a soft field takeoff, we get the weight of the airplane off the wheels early in the takeoff roll.  This reduces drag and reduces the forces that stones and rough surfaces put on the wheels.  We then get the airplane off the ground at a low speed and accelerate in ground effect, above the runway and free from the runway’s drag.  Also simple and easy, but it requires a bit of practice.   But this practice will help us make better takeoffs AND better landings, so keep reading!

 

To make a soft field takeoff- we always use 10 degrees flaps.  This will give us more lift at a low speed, taking some weight off the wheels early in the takeoff roll.  It also increases the downwash over the tail, making it easier to lift the nosewheel off the ground.  We start with the control yoke fully back (just like when we taxi) to keep the weight off the nosewheel.  This will help keep the nose from sinking into any soft spots and will reduce stress on the nose strut.  As we add power the airflow from the prop makes the tail more effective, increasing the tail-down force, and will take most of the weight off the nose.  Even though the airplane may be in a slightly nose-high attitude, the nose wheel is still on the ground at this point, with the nose strut mostly extended.

 

Because we are in a slightly nose-high attitude, the wings are at an increased angle.  This increased wing angle means that the wings will generate some lift even at a low speed.  (remember the lift equation!)  This lift is not enough to fly, but it will at least support some of the weight of the plane and therefore reduce the weight on the wheels.  This means the wheels don’t hit the bumps with as much force, and if the field is wet or soft it allows the tires to ride on top of the mud instead of sinking into it.

 

As we gain speed the airflow over the tail will continue to increase and the nosewheel will come off the ground (again, remember the lift equation!).  If we continue to hold the elevator completely back, the nose will continue to rise until we can’t see where we’re going and we’re dragging the tail on the ground.  This is very unlikely to impress your passengers, and even less likely to result in a successful takeoff.  What we need to do:  Relax a small amount of elevator backpressure so that the nose remains in the climb attitude- it should appear to be just touching the horizon.  Above the horizon is too high- you can’t see where you’re going and the wing creates too much drag in that extreme high attitude.  Lower than the horizon is okay, as long as the nosewheel is off the ground.

 

So now we’re rolling down the runway with the nose in the takeoff attitude.  We’re looking towards the far end of the runway, slowly relaxing elevator back pressure to keep the nose there, and making small corrections with our toes on the rudder to keep the nose pointed straight (usually right rudder, due to left turning tendencies), and keeping ailerons into the crosswind (if any).  As we gain speed the wings create more lift, taking more of the weight of the plane off the wheels.

 

With the nose up, we are creating a high angle of attack.  We continue to gain speed. We will soon reach a combination of speed and angle of attack where our lift now equal the airplane’s weight and get the airplane off the ground.  (lift equation!).  At this point the tires begin to come off the surface- we’re flying!  But, we are just barely flying- we have no altitude (except maybe a few inches), we have very little speed, and we are in a high angle of attack- meaning we are creating much induced drag, which will make it difficult for us to accelerate.  So, we’re not done with this takeoff yet!

 

Luckily, we have the wheels off the ground- that reduces rolling friction of the wheels.  We are in ground effect- when the wings are close to the runway they experience a slight decrease in induced drag (when compared to what we would have if we were more than a wingspan above the runway).  We take advantage of ground effect by remaining close to the runway until we have a safe climb speed.  After we become airborne we very slightly lower the nose as we accelerate.  As we look down the runway, we use our peripheral vision to make sure the airplane is not sinking back onto the runway.  As we gain a few knots we might start to climb- so we lower the nose just a bit more.  This reduces induced drag and allows us to gain even more speed.  We hold it close to the runway until we have accelerated to a safe climb speed and then ease the nose into the climb attitude.  We have made the takeoff safely, now our priority is to gain altitude at Vy in case of the unhappy engine failure after takeoff (EFATO)!

 

A very common error in soft field takeoffs is trying to climb out too soon.  Relax, you are over a runway!  There’s nothing to hit, as long as you keep it over the runway.  You will be safer keeping it close to the runway getting your speed, THEN climbing at Vx or Vy as the case may be (depending on obstacles).  

 

As one new pilot pointed out recently, this takeoff is just a landing in reverse.  Exactly!  The skills we use in the soft field takeoff are exactly the same as we use in landings- looking down the runway, using peripheral vision to judge height and sinkrate; using fine elevator movement for pitch control, using ailerons to set bank angle to control drift and keep us over centerline; and using rudder to keep the nose pointed at the far end of the runway.  (Sometimes a heavy airplane will settle back onto the runway after becoming airborne- if this happens you will be glad you were still pointed straight, with no drift, and in the landing attitude.)  With the nose in the air, the airplane can pivot on the two main wheels, so it takes fine rudder control to keep it straight- this is one area that most new pilots struggle with, and doing soft-field takeoffs helps us develop that skill.  Because these takeoffs are so good for our skills, some of us like to do them even when we’re on pavement- why waste a perfectly good takeoff?

 

Soft field landings
 

Are just like normal landings.  In fact, every landing should be a soft field- smooth, gentle, straight, no side drift, slow, nose-high, and on our desired spot.  Easier said than done, for sure!  But one tool that we have to help us set down as gently as possible is power.

 

A small bit of power helps in several ways.  The thrust causes us to float a bit in the flare, allowing us to be very gently sinking the last centimeter to the airstrip.  This little bit of power also slightly reduces the stall speed, allowing us to touch a little slower.  Finally, the power helps us hold the nose up, both in the flare and after touchdown.

 

The question is:  How much power?  When?  Good questions!  First of all, the big picture- power does NOT flare the plane, YOU do.  The exact amount is not important.  Secondly, flaring is a relatively high workload time for the brain- don't let the power be a distraction!  If it is a distraction at this critical moment of flight, you're better off without it.  Other things to consider with power- it WILL contribute to the distance you travel in the flare, causing you to float.  If the field is short enough that you cannot tolerate a longer landing- 1) don't land there, 2) move your aim point back, 3) SLIGHTLY reduce your approach speed to compensate.  (disclaimer- this stuff takes practice, no one learns this from reading on the computer, if you crash while trying this don’t blame me.)

 

One way to do it:  when the field is assured and you are rounding out, reduce power to idle just like normal, so that you know where the throttle is.  As you are transitioning to the level off, bump in just enough to get the throttle off the stop.  It is done by sound and feel, not by looking at the tach.  Be aware that with the small bit of power 1) the tail will be slightly more effective, so be careful not to overcontrol the elevator, 2) as the airplane floats a short distance you are more prone to ballooning, so remember to make small control inputs until you are very slow and nose-high, 3) the nose may go left, and 4) as you roll out you will want to reduce power, unless the propwash is necessary to help keep the nose out of the mud.

 

As always, practice these things with your instructor until you are proficient.  Don't do them by yourself until your landings are VERY consistent and reliable.  Finally, whether you are with an instructor or out on your own- are you ready for a go-around if things go wrong?

 

 

 

 

 

 

 

 

 

