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dent Avoidance
and Analysis:
Prop Strikes




Disclaimer

| am a TBM owner and pilot.

| have no special expertise or
certifications in aviation. This
presentation is based upon
analysis of data and discussions
with a variety of members of the

TBM community.

Please rely on official sources for
operation of your airplane.




A Prop Strike



Freeze Frames

Bounce Strike




Landing Incidents
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Outline of Presentation

Stabilized approach study

Landing distance

Prop strike study

|IAS and landing distance

Recommendations




Stabilized Approach
Study (2022)

Methodology

A list of TBM landing incidents
form Jan-20 to Aug-22 was
compiled

For each tlight, 25 flights prior
to the event were evaluated

Measures for analysis for incident

aircraft and TBM fleet:

* “Average IAS” at 500’

 “lAS Compliance” -- percentage within
80 to 95kts at 500’

ads-b data used to measure
performance of:

* incident aircraft

* broad cross-section of the TBM fleet
ads-b ground speed converted to IAS
based on altitude, metar



Stabilized Approach Study

Avg. |AS at 500’ Percent compliant at 500’
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isfance

Landing

LANDING DISTANCES
WEIGHT : 6250 Ibs (2835 kg)

Associated conditions: - Landing gear DN and flaps LDG
- | Approach speed IAS = 80 KIAS Landing Distance
- |Touch-down speed IAS = 65 KIAS
- Maximum braking without reverse
- Hard, dry and level runway

- GR = Ground roll (in ft) 5071 1105 1030 2135
- Dso = Landing distance (clear to 50 ft) (in ft)
PRESSURE | 1A - 35°C | 1A -20°c | IsA - 10°C ISA
ALTITUDE
ft GR |pso I aR | pso | ar [ Dso | ar | Dso
6250 920 1215 2135
0 1050| 1900 | 1115| 2000 | 1180] 2070 f 1215| 2135
2000 1115| 2000 | 1215| 2100 | 1245| 2200 | 1310 2265
4000 1180| 2100 | 1280 2230 | 1345/ 2330 1410| 2395
6000 1280| 2230 | 1380| 2360 | 1445| 2460 | 1510| 2525
8000 1380| 2360 | 1475| 2490 1540 2590 ] 1610| 2600 7024 590 1840 2430
PRESSURE | 1SA + 10°C | 1sA +20°C | 1SA +30°C | ISA + 37°C
ALTITUDE
GR |pso I aR | pso | er [ pso | ar | Dso
ft 0 500 1000 1500 2000 2500 3000
0 1280| 2200 | 1310] 2300 | 1380 2360 | 1445| 2430
2000 1345| 2330 | 1410| 2430 | 1475| 2495 | 1540| 2560 OtoTD OGR
4000 1445| 2460 | 1510| 2560 | 1575| 2655 | 1640| 2755
6000 1575| 2645 | 1640| 2720 1705| 2820 | 1770 2920
2790 2885 2085 | 1900/ 3085
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Prop Strike Study (2023)

25 Incidents

Stabilized Approaches

500" compliance of N-number. &% = .L. L..L:. SR p——— —— .
IAS at 50’ - . . -

Why do good pilots have prop strikes?

Weather = = L === B B
IMC vs. VMC. S 5 — R : A @
Winds: gusts/crosswinds L - e - - - " - -
Runway 1 :
Runway length, obstacles -y - C—




Flight Aware Tracks



Distance On Final Analysis
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Distance On Final Analysis
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Other Contributing Factors

Prior Flight Compliance
IAS Compliance at 500" below 50%

Gusty Winds

Maximum winds in excess of 15 knots

Short Runways
Runways less than 4000’ feet
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Prop Strikes and Excursions
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Estimated max wind speed/gust
Bubble Diameter reflects runway length
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Analysis of FlySto Data

Percent of touchdowns below 3 Percent of touchdowns below 3 Percent of touchdowns below 3
degrees pitch degrees pitch degrees pitch
by Metar Wind Speed by distance joining final by Full Flap Height above Touchdown
30% 20% 25%
25% 20%
15%
20% 15%
15% 10% 10%
5% o
5%
I 0%
0% 0% >2000 1500 1250 1000 750to 500to 250 to
Oto5 5to010 10to15 15to 20 >2 5t010 3to5 1.5to3 Oto1l.5 to to to 1000 750 500
Metar Wind Speed Distance to Final (nm) 2000 1500 1250
W no gust M with gust W >10 kts with gust m <10 kts no gust Helght FU” Flaps in feet
Wind Speed Length of Final Flap height
Higher, gusty winds are Flights that join the final at less Full Flap deployment at less
associated with more than 5 miles have a greater risk than 750 feet is associated with
touchdowns below 3-degree of touchdowns below 3-degree more touchdowns below

threshold threshold 3-degree threshold



Excess
Speed on
Approach

Prop Strike Hypothesis

Inadequate
Distance to
Touchdown

Nose Low or
Hard Landing
leads to
Bounce

Poor Recovery
leads to
Oscillations

(porpoising)

Uncontrolled
Oscillations
lead to

Prop Strike



|AS and Landing Distance

Distance to Touchdown

Distance from 50' to Touchdown vs. excess speed
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Excess Speed FIySfo Video
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|AS and Landing Distance

Distance to Touchdown Pitch at Touchdown
Actual minus POH landing distance Pitch at TD
vs. IAS at 50" -- Full Flaps vs. IAS at 50' - Full Flaps
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TBMOPA- Greenbrier
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TBMOPA- Greenbrier




Recommendations- Approach

On Final VFR Pattern Go Around

If approach is not stable,

Wher able. o the fina Consider being speed is outside bands, or
te)n d 1%(’)8'? te 'Sa fully configured for landing, altitude is off the glide path.
above . eetan gear down, Low altitude, low speed go
more than 3 miles from the flaps landing, around requires applying
» r“”""ayl_‘(’j” | o+ IAS 95 to 105 knots power smoothly.
-aegree gliae patn. before turning base. Full rudder. Keep wings level.

Power, not elevator to climb.

Exercise extreme caution when taxiing, especially at night or in poor weather.



Recommendations- Training

Approach Speed Porpoising

Practice 85 knots, gear down,
flaps landing
With and without autopilot
(use IAS mode)
level flight
500’/min descent
standard rate turning descent
Go-Around and climb.

Discuss techniques to avoid
bounces and recovery:
maintain stable pitch attitude
and power though
bounce and landing.

Landing Distance

Practice computing and
adjusting landing distance for
excess speed above 80/85 kts.
Add approximately 60 to 100

feet per knot.

Practice adjusting thrust

reduction timing to land at
1000" marker.
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