
TRANSPORT RESEARCH LABORATORY  
Synopsis of Frangible Fence Project 
 
The Project was conducted by the Transport Research Laboratory  

- headed by Andy Mellor. 

 
The introduction of the “Frangible Fence” is part of an ongoing British Eventing safety programme 

looking at safer riding, safer courses and improved protection of event riders and horses. 

 
The Project was operated in 2 phases run simultaneously covering primary and secondary safety 

issues: 

 
o Primary – relates to preventing the occurrence of accidents – accident risk analysis 

o Secondary – minimising potential for injury when an accident does occur – evaluation & 

development of improved fence designs. 

 
TRL considered secondary safety performance of fences could be improved to reduce the incidence of 

serious injury or fatality.  They took on board the concept that an alternative fence design must continue 

to provide an appropriate obstacle to the horse & rider to maintain the excitement and challenge of the 

sport – one of the fears of the research.  TRL proposed ‘a new fence specification could be developed 

to improve safety with out compromising the ‘spirit’ of the sport’. 

 
A new fence specification was established through theoretical & experimental research.  It was found 

that – the structure/fence must deform or collapse to minimise the potential for the horse from falling on 

the rider when the horse fails to negotiate the fence cleanly. 

 
Primary Safety Study 
 
Incident Report Forms were piloted in 2000 for falls of horse and/or rider. Some 853 were returned from 

some 45,000 cross-country starters; Rider injury range – 

 
Fatal  1 
Serious 20 
Slight  134 
Uninjured 597 
Unknown 101 
 
Accident Kinematics & Injury Mechanisms  
 
TRL conducted video analysis of real-life accidents to understand the nature of the falls connected with 

the resulting rider injuries.  This helped to determine the relationship between factors such as impact 

speed, horse contact region, fence construction and potential for rider injury. 

 

Areas of impact on a horse were divided into seven regions from the hoof to the head. 

 



They determined that a landing angle of more that 90o was considered to provide a significant risk of 

crushing injury to the rider. (angle is an estimate between the longitudinal axis running through horse 

and ground).  This was found to happen exclusively when a horse hit a fixed obstacle between the knee 

and elbow.  Below this, the horse was able to scrabble over, above and the horse remained behind the 

fence with the rider still seated or ejected over the fence. 

 
Test Specification 
 
TRL attended a clinic with Dr Ellen Singer at the University of Liverpool Faculty of Veterinary Science to 

obtain data to help them to make a test dummy.  A post-mortem equine specimen was analysed and 

data on mass, geometry and centre of gravity was collected. 

 
A mathematical model based on the post-mortem data was developed to assist with tests “on paper” 

and ultimately build a test “impactor” for the secondary safety performance tests.  It was found that the 

contact between the horse and fence was transient and the load transfer changed as the front legs 

were pushed rearward making the motion critical and a somersaulting/rotational fall likely.  It was also 

found that during a fall of this nature, the direction of force between the horse and fence changed from 

a small horizontal force to a large vertical (downward) force. 

 
“NED” or New Equestrian Dummy was based on a horse’s body and front legs and weighs 470kg 

(similar to a 16hh event horse). The mechanics of NED liken it to a horse although it looks nothing like!  

The structures of skeletal and soft tissues are represented by a rigid mass of geometry and inertia with 

a cover to represent hide and muscles. A launch facility was constructed so NED could be impacted 

with fences at a prescribed speed, and position. 

 
Evaluation of Improved Fence Designs 
 
Three factors were investigated  
 

• Anchorage strength 

• Rail mass 

• Energy absorption 

 
 

Based on tests using NED, specific areas for potentially preventing injurious motion of horse and rider 

were established:- 

 
• Horizontal loading – when the horizontal load exceeds 189kg, a rail anchorage should give way 

to allow it to fall under gravity. 

 
• Vertical loading – when the vertical load exceeds 1530kg, a rail anchorage should give way to 

allow it to fall under gravity. 

 



• It is the vertical load that is the most applicable to cross-country activities. 
 

• Rail mass should not exceed 300kg. 
 
TRL designed a frangible pin with exactly that failure strength which allowed the rail to drop and the 

impactor not to rotate/somersault.  This means a horse could tap the rail fairly hard without the fence 

collapsing and still keep its feet, but if the critical weight position was reached, the pin would fail, saving 

the horse and rider. 

 
Construction Criteria for Cross Country fences were written on this basis and a small team of BE cross-

country course builders & designers have looked at the practicalities of the proposed methods and how 

to implement them into the sport. 
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