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TAIL STRIKE AWARENESS TRAINING 
INSTRUCTOR NOTES 

BRIEFING 30 MINvlEs 
W I N I N G  DEVICE 1 HOUR 

DEBRIEF 30 MINUTES 

OBJECTIVE 

The primary objective of tail strike 8W8l‘eneSS hphhg  b to improve 8 W I I + n W  Of 
the pilot controlled factors that affect pitching tendency after touchdown and to 
reinforce proper sink rate and bounce ncovey  technlque. 

This training may be accomplished as part of recurrent, injlitial, or trrrnrition 
training. 

REOUIRED SIGN OFF 

Note completion by a remark “Tail Strike Awareness Training Accomplished” in the 
remarks section of the 007 or 007A. 
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TAIL STRIKE AWARENESS 
BRIEFING 

INTRODUCTION 

MD-11 tail strike incidentidaccidents have occurred at a fairly constant rate 
(tail strikesltotal landings). 

25% of MD-11 tail striker to date have occurred on takeoff and 75% on landing. 

TAKEOFF 

Tbe recommended rotation technique is a 3 degree per second rotation to an initial 
pitch attitude of approximately IS degmr. The PF should then transition to the 
flight director pitch bar for guidancr. The flight director pitch bar Is  not usable until 
approximately fwe seconds after nose gear strut extension. A two step rotation 
appropriate. Two step or segmented rotations will significantly impact takeoff 
performance i.e. required runway, second segment climb gradients, and obstacle 
clearance. It Is, however, the PF’s responsibility to ensure that the aircraft is 
accelerating properly and bas become airborne passing 10 degrees of pitch attitude. 
If the aircraft has not become airborne, possibly due to an inaccurate flap setting, 
stab setting, gross weight entry, or contaminated wing, the rotation should be 
stopped. 

Some tail strikes on takeoff bave occurred as a result of early or quick rotations. One 
tail strike occurred as a result of the pilot initiating a rotation at V1 VI. VR Another 
tail strike occurred as a result of an inaccurate gross weight entry into tbe FMS 
which resulted in inaccurate V speeds. 
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LANDNO 

Some of the factors that affect pitching tendency after touchdown are: 

Flap retting Strut rervicing Sink rate 
Center of gravity Ground rpoilen Attitude 
Grow weight Autobraker Attitude rate 

Tail rtrikea have occurred with the following: 

Fhpr 35 and flapr 50 
Forward and aft center of gravity 
Light and heavy gross weight 
Over rerviced and correctly rerviced rtruta 

One consistent factor in every landing tail strike to date haa been an exccrshre 
descent rate with an increasing attitude rate prior to the inltinl touchdown. Sink 
rates, aircraft attitude, and attitude rate are pilot controlled facton that affect 
pitching tendency after touchdown and will be the focur of this training program. 

The foilowing pilot actions may rerult in high rink rater prior to touchdown: 
c 

Unstable approach 
Late or abrupt forward rlip maneuver 
Early flare 

Unstable approach 
The aircraft should be fully configured, on aped  (including appropriate wind 
and g u t  correctiona applied to Vref) and on llight path by 1000 feet AGL. If 
the aircraft is not rtabUized by 500 feet or i fa  rink rate of more than 1000 
FPM developr, a missed approach rhould be executed. 

Several tail rtrikes have occurred on viaual approaehca without the use of an 
electronic gliderlope. Increased crew awarenwr and crew coordination 
during there typa of approaches is criticd 
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Late or abrupt forward slip maneuver 
The recommended method for a crosswind landing b to fly the final approach 
in a wing's level attitude with a crab into the wind. At approximately 200 feet 
AGL, align the fuselage with the runway hy smoothly applying rudder 
pressure and lower the upwind wing to prevent drlffIng off runway 
centerline. In high crosswinds, consideration should be phren to commencing 
the forward slip maneuver prior to 200 feet, and in dl cases, the forward slip 
should be fuUy established by 100 feet AGL. 

Some tail strikes have occurred as a result of the pilot initiating a late or  
abrupt align maneuver. The a l i p  maneuver, commonly referred to as a 
forward slip, will reduce litl and if unchecked, will result in an increased rink 
rate. This will be demonstrated in the timulator. 

Earlyflare 
The recommended flare technique is to maintain a rtabllizcd flight path 
through the 50 and 40 foot CAWS callout (unlas sink rate & high). At 30 feet 
a smooth 2.5 degree flare should be initiated so as to arrive below 10 feet in 
the landing attitude. Back pressure should then be relaxed until touchdown. 

Some tail strikes have occurred as a result of the pilot initiating an early flare 
and "feeling for the runway."It & critical that pilob underatand the dynamica 
involved in this situation. The autothrottles switch to the retard mode at 50 
feet radio altitude. In the retard mode, the throttles are retarded to idle at a 
pre-programmed rate without airspeed, vertical speed, or radio altitude bias. 
The pilot flying or the autopilot, ifselected, must maintain the appropriate 
glide path to touchdown. If the aircraft is flared early, the airspeed will decay, 
elevator effectiveness will be reduced, and a higher pitch attitude wiU be 
required making the pitch up tendency after touchdown more pronounced 
and more difficult to counteract. This will be demonstrated in the simulator. 
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HIGH SINK RATE AND BOUNCE RECOVERY TECHNlOUE 

The recommended high rink rate and bounce recovey technique h to atablbh a 
7 1/L degree pitch attitude and a m s t  the rink rate with thrust. If8 high bounce 
occurs, a go-around rhould be initiated. Law level go-arounda, Le. Iesa than 20 feet 
IU, are dramatiully dWerent than higher altitude go-around& High altitode 
go-arounds are initiated with pitch, while low level go-arounda mwt he lnithted with 
thrurt. During low level go-arounda main wheel touchdown may be unavoidable. The 
PF must not exceed 10 degrees of pitch or retract the landing gear until pasring 20 
feet RA with a porithre rate of cllmb. 

Some tail rtrikm have occurred M a result of the puot attempting to amr t  a high 
rink rate or bounce by quickly adding up elevator. W technique immedhtely 
increases both the effective welght of the aircraft and the aircraft'r vertical velocity. 
The resulting increased attitude rate will aggravate the pitching tendency after 
touchdown and drive the main wheels into the ground, thus comprearing the main 
wheel struts. The aft fuselage will contact the runway at approximately 10 degrees 
pitch attitude with the strub compreared. Thia will be demonstrated in the simulator. 
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Location 
Cross Weight 
Fuel 
ZFW 
ZFWCC 
Altimeter 
Visual 
Ceiling 
Visibility 
Temperature 
Wind 

TAIL STRIKE AWARENESS TRAINING 
QUICK SETUP VALUES 

KMEM Runway 27 
450,000 
150,000 
300,000 
28.6 
29.80 
Day 
Clear 
48NM 
58 F 
270/30 

SIMULATOR S E W  
APU power on the aircraft 
~ l l  qiantities normal 
All system controllers auto 

ATIS 
This is Memphis international airport information MME, the z u l u  obsewrtion, 
sky clear, visibility 48, temperature 58, dewpoint 40, wind 270 degrcer at 30 knots, 
altimeter 29.80, departing runway 27, rdvise the controller on hitl.1 contact thrt you 
have received information Mike. 
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TAIL STRIKE AWARENESS TRAINING 
TRAINING DEVICE 

0 Instructornote. 
In order to make mnximum utilization of simulator time, tail strike awareness 
simulator periods have no preflightbckpit setup. The instructor will have the 
simulator fully configured for takeoff prior to the &nts arrival, i.e. on the active 
runway, all engines stated, fins loaded (KMEM to KDFW) and the before takeoff 
checklist complete to the lie. 

Tail strike awareness simulator training is comprised of three individual scenarios. 
Each scenario is designed to demonstrate a specific pilot cont~olled factor that 
affects pitching tendency af?u touchdown. 

BEFORE TAKEOFF 
Review before trkeoff checklist below the b e .  

0 Save !light plan if rble. 

TAKEO!T 
0 Review normal takeoff procedures. 
0 Rciiforce proper rotation technique. 

The recommended rotation technique is a 3 degne per second rotation to an initial 
pitch attitude of approximately 15 d e w s .  The PF should then transition to the 
flight director pitch bar for guidance. The flight director pitch bar is not usable 
until approximately five scconds after nose gear strut extension. A two step 
rotation 
impact takeoff performance i.e. required runway, second segment climb gradients, 
and obstacle clearance. It is, however, the PF's responsibility to ensure that the 
aircraft is accelerating properly and has become airborne passing 10 degrees of 
pitch attitude. If the aircraft has not become airborne, possibly due to an inaccurate 
flap setting, stab sating, gross weight entry, or con taminatcd wing, the rotation 
should be stopped. 

appropriate. Two step or segmented rotations will significantly 

AFTER TAKEOFF 
0 Review normal after takeoff procedures. 

APPROACH AND LANDING 
0 Vector the aircraft for an ILS to 36L.' 

Multiple resets to the 6 NM final to runway 36L will be used as a time 
management tool. To e l i t e  the need for time consuming FMS programming. 
the runway 36L LS (IOHN058) should be hard tuned, and both NDs should 
display raw data. 
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FORWARD SLP SCENARIO 
Instructor note. 

'The primary objective of this scenario i s  to demonstrate that a forward slip will 
reduce lift, and if unchecked, will result in an increased sink rate. Ideally. this 
demonstration will impress upon your students the need to cornmence the forward 
slip prior to 200 feet in a high crosswind and, in all cases, to have the forward slip 
fully established by 100 feet AOL. 

The setup for this demonstration is as follows: 

Position ,, 
Init runway 
Visual 
Ceiling 
Visibility 
Wind 
AP and ATS 
Instructor station 

6 N M M  
36L 
Day 
Clear 
48NM 
270/30 

APPR PRO0 displayed 
Em%ed 

It is imperative that this scenario commence from a fully stabilizsd condition. The - 
AP and ATS must be engaged and the FGS programed to fly the ILS. At 1000 feet 
AGL the AP and ATS should be disconnected. The PF should take their hands off 
the throttles and accomplish an aggressive forward slip. At 500 feet AGL, the 
demonstration is complete. and the simulator should be repositioned to the 6 NM 
point The instructor should now direct the pilots attention to the APPR PRO0 
display on the instructor station and point out the inevitable dip below glideslope 
that occumd when the forward slip maneuver was initiated. This is a classic 
example of how a high sink rate can develop prior to touchdown. 

Repeat this demonstration with the other pilot flying. 

. 
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EARLY FLARE ~CEh'ARlO 
Instructor note. 

The primary objective of this scenario is to demonstrate the d m k s  of an early 
flare. The autothrottles switch to the retard mode at 50 feet radio altitude. In the 
retard mode, the throttles arc retarded to idle at a preprogrammod rate without 
aiffpeed, vertical speed, or radio altitude bias. The pilot flyhg or the autopilot, if 
selected, must maintain the appropriate glide path to touchdown. Ifthe aircraff is 
flared early, the airspced will decay. elevator effectiveness will be reduced, and a 
higher pitch attitude will be q u i d  making the pitch up tendency after 
touchdown more pronounced and more difficult to coun- Ideally this 
demonstdon will increase the pilots understanding of the cornlation between a 
high pitch attitude at touchdown and an increased pitch up tendency after 
touchdown. Additionally, ATS retard logic will be stmssed to encourage 
overriding the autothrottles when needed. 

The setup for this demonstration is as follows: 

Position 6NMtinal 
Init runway 36L 
Visual Day 
Ceiling Clear 
Visibility 48Nh4 
Wind calm 
AP and ATS Jk343ed 

The AP and ATS should be engaged and the FGS programed to fly the ILS. At 
1000 feet AGL the AP should be disconnected. The PF should take their hands off 
the throttles for the remainder of this demonstration. The PF should be direcred to 
make a normal descent until 40 feet RA, where an early flare should be 
commenced. The PNF should be directed to call out RA and pitch attitude. The PF 
should make every effort to remain at or above 20 fect RA until the PNF d s  10 
degrees of pitch attitude. The PF should then allow a sink rate to develop. At 
touchdown the instructor will move the spoiler h d l e  to the GROUND SPOILER 
position. The pitch up tendency will be pronounced and difficult to counteract. 

Reposition the simulator to the 6 NM point. 

The second part of this demomation is set up identical to the f k l  except this time 
the PF should make a normal descent with only a slight flm prior to touchdown. 
The landing attitude should be less than 5 degrees resulting in little or no pitch up 
tendency after touchdown. 

Repeat this demonstration with the other pilot flying. 
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HIGH SINK RATE AND BOUNCE RECOVERY DEMONSTMTION 
Instructor note. 

The prinmy objective of this scenario is to demonstrate proper sink rate and 
bounce rrcovery technique. IdcaUy, this demonstration will increase the pilot’s 
awareness of the correlation betwcen an increasing pitch attitude rate at 
touchdown and an increased pitch up tendency after touchdown. Additionally, 
Captains will be trained to recognize and rrcover fiom a high sink rate or bounce 
when the First Officer is flying. 

To ensure a consistent and standardd presentation, the inseuctOr will sit in a 
flying seat and set up the high sink rate and bounce. 

The setup for this demonstration is as follows: 

Position 6NMfinal 
Init runway 36L 
Visual Day 
Ceiling Clear 
Visibility 48NM 
Wind calm 
AP and ATS Engaged 

The instructor will !irst fly the sim from the left scat. The Captain will observe 
fhm the instructor station. The AP and ATS should be engaged and the FGS 
programed to fly the ILS. At 1000 feet AGL tbe inStnrctor will disconnect the Ap 
and set up the high sink rate and bounce as follows: 

At 100 fect RA go high on glideslope 
Pull the throttles back to idle 
Push o v a  to establish a high sink rate 
Ideally. a GPWS waming will activate 
Just prior to touchdown establish an increasing pitch attitude rate 
Ideally, the aircraft will touch down and bounce less thaa 20 foet 
Transfer control after the bounce by saying, “You h e  rhc uirplune. ” 

The First Officer should establish a 7 1R degrec pitch attitude and M.est the sink 
rate with thrust, Re-accomplish this demonstration until proficiency hes becn 
achieved. 

The ilaucto r will now fly the sim from the right scat. The First Officer will 
observe f h m  the instructor station. 

Repeat the demonstration until proficiency has becn achieved. 

c 
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rn Instructor note. 
The final phase of tail strike awareness eaining is designed to i m p v e  the 
Captain‘s ability to recognize and rocovrr h m  a high sink rate or bounce when 
the First Officer is flying. Analyses of some tail strikes that have occurred while 
the First Oficer was flying has shown that the Captain did not take control of the 
aircraft or did not make a positive transfer of control resulting in both pilots 
manipulating the flight controls. 

Ideally, the Captain should now be able to recognize the pilot controlled fkctors 
that will cause an increased pitch up tendency after touchdown, specifically: 

High sink rate 
High aircraft attitude 
Increasing attitude rate 

In the final phase of the high sink rate and bounce rrcovcry demonstration, the 
instructor will set up the high sink rate, and the Captain should make a positive 
transfer of control by saying, “I h e  the airplane, ” as soon as he n c o g n h  the 
situation developing. The Captain should establish a 7 1/2 degree pitch attitude and 
arrest the sink rate with thrust. If a high bounce OCCUIB. a go-mund should be 
initiated. Low level go-arounds, Le. less than 20 feet RA, are dramatically different 
than higher altitude go-arounds. High altitude go-mmds are initiated with pitch, 
while low level go-arounds must be initiated with thrust. During low level 
go-arounds main wheel touchdown may be unavoidable. The PF must not exceed 
10 degrees of pitch or retract the landing gear until passing 20 feet RA with a 
positive rate of climb. 
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