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Section/division Accident and Incident Investigation Division Form Number: CA 12-41 

AIRCRAFT ACCIDENT SHORT REPORT  

 

CA18/2/3/9769, Unsuccessful forced landing after an engine failure while turning crosswind for 

Runway 17 at Hoedspruit Aerodrome (FAHT). 

 
Date and time  : 8 February 2019 at 0530Z 

Location  : Zandspruit River, near Hoedspruit 

Aircraft registration  : ZU-DOG 

Aircraft manufacturer and model  : Micro Aviation New Zealand Ltd, Bantam B22J 

Last point of departure  : Hoedspruit Aerodrome (FAHT) 

Next point of intended landing  : Hoedspruit Aerodrome (FAHT) 

Location of accident site with 

reference to easily defined 

geographical points (GPS 

readings if possible)  

: Zandspruit River, 

  24°37’20.47” South 030°59’31.87” East  

Meteorological information  : Surface wind: 170°/5kt, temperature: 25°C, CAVOK 

Type of operation  : Training (Part 141)  

Persons on board  : 1 + 1 

Injuries  : None  

Damage to aircraft  : Substantial   

 

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). 

South African Standard Time is UTC plus 2 hours. 

 

Purpose of the Investigation: 

 

In terms of Regulation 12.03.1 of the Civil Aviation Regulations (CARs) (2011), this report was 

compiled in the interests of the promotion of aviation safety and the reduction of the risk of aviation 

accidents and incidents and not to apportion blame or liability. 

 

 

Disclaimer: 

 

This report is produced without prejudice to the rights of the South Africa Civil Aviation Authority 

(SACAA), which are reserved. 
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1. SYNOPSIS 

 

1.1 On 8 February 2019 at approximately 0530Z, a flight instructor and a student pilot 

were conducting circuit training at Hoedspruit Aerodrome (FAHT) under the 

provisions of Part 141 of the Civil Aviation Regulation (CAR) 2011 as amended. 

While turning onto the crosswind leg for Runway 17, the engine stopped. The 

instructor took control of the aircraft and performed a forced landing in a dry 

riverbed. During the landing roll, the aircraft nosed over and came to rest in an 

inverted position. 

 

1.2 Neither of the occupants on-board the aircraft sustained any injuries. The aircraft 

was substantially damaged during the accident sequence. 

 

1.3 The investigation revealed that the in-flight engine failure occurred because of a 

worn valve guide, which led to the failure of the inlet valve due to fatigue. The pilot 

executed a forced landing on a dry riverbed and, during the ground roll, the nose 

gear dug into the soft soil and the aircraft nosed over. 

 

 

2. FACTUAL INFORMATION 

2.1 History of flight 

 

2.1.1 On 8 February 2019 at approximately 0530Z, a flight instructor pilot (instructor) and 

a student pilot were conducting circuit training at Hoedspruit Aerodrome (FAHT) 

under the provisions of Part 141 of the CAR 2011 as amended. Whilst turning 

crosswind for landing on Runway 17, the engine made a loud bang, which was 

followed by a sound of broken metal.  

 

2.1.2 The flight instructor took control of the aircraft and lowered the nose to achieve best 

glide speed. She identified an open area for a forced landing on a dry riverbed 

(Zandspruit River) straight ahead. She then broadcasted a MAYDAY call, stating 

that the aircraft had an engine failure and that she was going to perform a forced 

landing. On landing, the right main wheel collided with a rock while the aircraft was 

still travelling at approximately 20 knots (kt), the nose gear dug into the soft soil and 

it nosed over, coming to rest in an inverted position. After switching off the electrical 

system, they loosened their safety belts and vacated the aircraft. The aircraft 

sustained substantial damage and neither of the two occupants reported any 

injuries. 
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2.1.3 The accident occurred during daylight at a geographical position determined to be 

24°37’20.47” South 030°59’31.87” East at an elevation of 1 850 ft above mean sea 

level (AMSL). 

 
2.1.4 The aircraft touched down in a southerly direction in a dry riverbed (Figure 1). 

During the landing roll, the right main wheel collided with a rock and the aircraft 

nosed over, coming to rest in an inverted attitude (Figures 2 and 3). The nose gear 

bent backwards, but the cockpit/cabin area remained intact.  

 

 
Figure 1: Aerial photograph of the approach and the terrain (Photograph courtesy of the ATO) 

 

 

 
 

Figure 2: The aircraft as it came to rest  
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Figure 3: Ground marks showing that the nose wheel dug in before the aircraft nosed over  
(Photograph courtesy of the ATO) 

 
2.1.5 Test and Research: 

The engine, a Jabiru 2200A with serial number 22A1878 was removed from the 

wreckage after it was recovered and was subjected to an engine teardown 

inspection at an approved aircraft maintenance organisation (AMO). It was found 

that the inlet valve on the number 4 cylinder had failed, which resulted in extensive 

internal engine damage. The engine had been in operation for 898.0 hours since 

new. 

 

 

 
Figure 4: The failed valve stem on number 4 cylinder (Photograph courtesy of AMO) 

Failed valve stem 
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2.1.6 All valves from this engine were inspected and the following observations were 

made from the inspection report: 

 

1. The failed inlet valve separated from the stem and the nature of the failure was 

metal fatigue. The stem of the valve shows two distinct areas of wear, indicating 

that the valve was moving side-to-side in the valve guide. See Figure 5 and 6 

below.  

 

 
 

Figure 5: Showing the failed valve on number 4 cylinder 

 

 
 

Figure 6: Shows the wear on the failed valve stem on cylinder number 4 

 
 

2. The report concludes that, the valve guide for the failed valve was worn in 

excess of its tolerance/limits. That allowed the valve to operate at unusual 

angles, which led to the valve failing due to fatigue. Other valves, which were 

also inspected, had signs of scuffing which is attributed to the lack of lubrication 

or overheating or dirt in the oil. See Annexure A. 

 

2.1.7 In 2014, the Australian Civil Aviation Safety Authority (CASA) responded to the 

high and increasing rate of engine failures among aircraft powered by engines 

manufactured by, or under licence from Jabiru Aircraft Ltd and issuing the 

following document attached as annexure B to this accident report. 
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3. FINDINGS 
 
3.1 The instructor was issued with a National Pilot Licence on 19 February 2009, with 

an expiry date of 7 July 2020. She had the aircraft type endorsed on her licence.  

 

3.2 The instructor was issued with an aviation medical certificate (Class 4) on 24 April 

2018, with an expiry date of 30 April 2021. 

3.3 The instructor had accumulated a total of 2 112.0 flying hours at the time of the 

accident, of which 1 580.0 were on the aircraft type. 

 

3.4 The student pilot had been issued with a recreational Student Pilot Licence on 

15 June 2017, with an expiry date of 7 November 2019. He was also in possession 

of valid aviation medical certificate (Class 4) which was issued on 7 February 2017 

with an expiry date of 28 February 2020. 

 
3.5 The aircraft was issued with an Authority to Fly on 9 October 2018 with an expiry 

date of 2 October 2019. 

 

3.6 The Certificate of Release to Service for this aircraft was issued on 3 October 2018, 

with an expiry date of 2 October 2019 or 920.8 airframe hours, whichever came 

first. 

 

3.7 The last annual inspection carried out on the aircraft prior to the accident flight was 

certified on 3 October 2018 at 822.1 airframe hours. A further 75.9 hours had been 

flown with the microlight aircraft since the inspection. 

 

3.8  The inlet valve on the number 4 cylinder was found to have failed due to fatigue, 

which resulted in a catastrophic engine failure with extensive internal engine 

damage.  

 

3.9 Nobody was injured in the accident sequence and the aircraft was substantially 

damaged. 

 

3.10 The prevailing wind at the time of the flight was from the south at 5 knots (kt), and 

the temperature was 25°C. 
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3.11 The investigation revealed the in-flight engine failure was because of a worn valve 

guide, which led to the failure of the inlet valve due to fatigue. The pilot executed a 

forced landing on a dry riverbed and, during the ground roll, the nose gear dug into 

the soft soil and the aircraft nosed over. 

 

3.12 The Australian CASA published a document in November 2014 seeking to limit the 

operation of all aircraft fitted with Jabiru engines to visual flight rules (VFR) by day in 

areas that were not populated, had no carriage of passengers, had no solo 

operations by students with less experience, and had warning placards which 

indicate restriction for passengers and students. 

 

 

4. PROBABLE CAUSE 

 

4.1 An in-flight engine failure was caused by a worn valve guide which led to the failure 

of the inlet valve due to fatigue. The pilot executed a forced landing on a dry 

riverbed and, during the ground roll, the nose gear dug into the soft soil and the 

aircraft nosed over. 

 

 

5. CONTRIBUTING FACTOR 

 

5.1 None. 

 

 

6. REFERENCES USED IN THE REPORT 

 

6.1 Engine teardown report from the AMO. 

6.2 Inlet valve failure report on Jabiru A2200 engine. 

6.3 https://www.casa.gov.au/files/consult-draft-cd1425sspdf. 

 

 

 

7. SAFETY RECOMMENDATION 

 

7.1 The Regulator, SACAA, should consider the adoption of the Australian CASA 
document published in November 2014 and mandate its implementation. 
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8. ORGANISATION 

 

8.1 This was a training flight, which was conducted under the provisions of Part 141 of 

the CARs of 2011 as amended. The aviation training organisation (ATO) was in 

possession of a valid ATO approval certificate, which had been issued by the South 

African Civil Aviation Authority (SACAA) on 7 July 2017 and which was valid until 31 

May 2022. 

 

 

9. Appendices 
 
9.1 Annexure A (Inlet valve failure report on Jabiru A2200 engine) 
9.2 Annexure B (CASA documents on limitations of the use of aircraft fitted with Jabiru 

engines) 
 

 

 

 

This report is issued by:  

 

Accident and Incident Investigation Division (AIID) 

South African Civil Aviation Authority  

Republic of South Africa 

 

 

Compiled by: Jacques Grobbelaar 

 

 

________________________________________________ 

For: Executive Accident and Incident Investigations Division 
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ANNEXURE A 
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ANNEXURE B 
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