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Summary 

While wire rope safety barriers have been used increasingly on Northern Irish roads, the dangers they 

pose have been ignored. Due to their height and widespread use, the posts pose a greater risk to 

motorcyclists than other road users. Reflecting such concerns, this project aims to assess what 

measures should be used worldwide to mitigate safety risks. It also seeks to develop a 

modified system for use in Northern Ireland. An extensive technology review into wire rope barriers, 

their use on roads, their disadvantages, and a discussion of motorcycle protection systems are 

developed to further such a system. 

Based on the technology review and using worldwide systems and motorcycle protection, designing 

concepts to attach onto an existing wire rope safety barrier would protect a motorcyclist in the event 

of crashing into one. A concept was chosen that best suited their requirements by interviewing a 

barrier engineer and creating a survey to analyse riders’ responses, which also met the PDS and 

engineering decision matrix specifications. From the survey, barrier engineer interview, PDS and 

decision matrix, changes were made to the concept to ensure the project met all requirements to suit 

the aim. This then led to a motorcycle protection system that fully encased the wire ropes. 

The project's key findings were robust, and realistic motorcycle protection was designed to meet 

riders’ requirements. The system was feasible and could be easily installed onto existing wire rope 

barriers. Such a system's lifespan would be around 20 years; however, it could be longer as there is 

little maintenance needed, reducing wire cabling maintenance. In addition, this motorcycle protection 

system will withstand the Northern Irish climate and be highly visible to road users. This system is an 

add on, meaning that the cost will be added to that of the installation of wire rope barriers. The 

motorcycle protection system costs £460, which is added to the existing £150 of installing the wire 

rope barrier system; however, installing this protection should decrease maintenance costs. Adding 

material finishing would also increase costings substantially by £355-360. 
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1.0 Introduction 

A safety barrier is a physical barrier installed alongside a road to contain wayward vehicles, shield 

them from striking objects, and redirect them and minimise occupants' injury (Jordan, 2010). 

The barriers are components used to mitigate risks in the Hazard-Barrier-Target model, which 

defines them as a tool that separates the working area and the travelled way, designed to withstand 

penetration and redirect vehicles upon impact. Used only where appropriate, their installation 

must be undertaken effectively. These barriers depend on their ability to reduce the severity of 

crashes. Safety barriers are necessary where sloping is greater than 1 in 6, and the vertical height 

difference exceeds a metre to shield a roadside hazard on narrow medians. These barriers are 

typically located parallel to traffic flow, their purpose being to capture and redirect wayward 

vehicles away from potential hazards. Based on their rigidity, they are classified into three groups: 

flexible, semi-rigid and rigid. 

1.1 Rigid Barriers (Concrete) 

Concrete barriers are placed into the road pavement and joined together, creating a solid wall and, 

as such, are in the rigid category of barriers. They are primarily used at locations where there is 

little or no movement of barriers tolerated, e.g., as median barriers on bridges.  They can be used 

temporarily on construction sites but may deflect due to being unrestrained (Jordan, 2010). 

These barriers have a service life of at least fifty years, compared to around twenty for steel barrier 

solutions (EUPAVE, 2012). They are virtually maintenance-free, even after high severity impacts. 

Concrete barriers are also 100% recyclable, which provides suitable quality aggregates usable in 

various applications. 

Fig. 1 shows typical rigid barriers that can be used, and these concrete barriers are installed by 

barrier engineers HBS and manufactured by APC. 

 

 

 

 

 

 

 

Fig. 1 APC Concrete Barriers 
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1.2 Semi-Rigid Barriers (W-Beam) 

Steel W-beam guard fence barriers are the most widely used in the world (Jordan, 2010). It is a 

galvanised W mild steel section set on spacing blocks on steel or hardwood posts. They work by 

restraining and redirecting wayward vehicles through a combination of beam bending and 

tensioning. Semi-rigid barriers tend to be used on mostly flat and smooth approach slope up to a 

maximum of 10:1. They also are at risk of vaulting when installed between a kerb and the road, as 

if the proper height at this critical time was not suitable, the vehicle would vault over the barrier. 

These barriers have a typical useful life of twenty years. As they are galvanised steel, the zinc must 

be collected for reprocessing as it violates early in the process of recycling other steel scraps 

(Danielson & Eddy, 2016). Fig. 2 shows flexbeam plus, an example of semi-rigid barriers used by 

barrier engineering firm HBS. 

 

 

 

 

 

 

 

Fig.2 Flexbeam Plus 

 

1.3 Flexible Barriers (Wire Rope) 

Flexible wire rope safety barrier systems are widely used in many countries (Jordan, 2010). They 

consist of generally three or four-wire cables held into place by steel upright posts with spacings of 

around 2m. Once hit, the rope deflects and guides the vehicle along the barrier whilst the posts 

collapse, hence absorbing the vehicle's kinetic energy slowing it down. They are used on sloping 

terrain with a maximum slope of 6:1. 

Wire rope safety barriers have a twenty-year design life for the cabling and thirty years for the 

anchor and posts (Nightingale, 2017). As the steel posts used in this barrier are galvanised, they can 

be recycled the same as semi-rigid barriers, where the metal is recycled in other steel scraps, and 

the zinc is collected to reprocess. 

Fig. 3 shows a wire rope system used on Northern Irish roads, installed by barrier engineering firm 

HBS manufactured by Brifen. 
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Fig. 3 Brifen Wire Rope System 

 

1.4 Motorcyclists and Crash Barriers 

Crash barriers are designed with cars and heavy vehicles in mind only. The EN 1317 compliant road 

restraints systems standard makes no mention of motorcycles, even though up to 17% of accidents 

involving motorcyclists hitting a road restraint leads to death (FEMA, 2019). In collisions with crash 

barriers, riders are around fifteen times more likely to be killed than a car occupant.  

Wire rope safety barriers posts are particularly hazardous, causing a five-fold increase in injury 

severity compared to the average motorcycle crash. 

In Scotland, between 1990 and 2005, the fatality rate for motorcycle accidents was 100% for wire 

rope barriers, against 58.3% for other barrier types. In England, between 1992 and 2005, the fatality 

rate was 66.7% for wire rope barriers, against 58.7% for different barrier types.  

 

1.5 Motorcycle Action Group and Motorcyclists in NI 

The “Motorcycle Action Group (MAG)”, a volunteer-led organisation that promotes motorcycling in 

the UK, celebrates biking and the freedom it provides, campaigned to protect and promote the 

interests and rights of motorcyclists. MAG is the representative voice of riders and defends their 

rights. They are not aligned to any political party or ideology; this independence allows them to 

work with officials with ease to ensure riders voices are heard.  

Northern Ireland has three well-known motorcycle races, the “Armoy Road Races”, the “Ulster 

Grand Prix”, and the “North West 200”. These races have been operating for nearly a hundred years 

and have made Northern Ireland key to some of the world’s best motorcycle racing events. 

Motorcycling in Northern Ireland is becoming increasingly popular, with young people going into 

racing every year. Most riders are part of motorcycle groups; they protect their rights and ensure 

they are riding safely to protect themselves and others. MAG has members in Northern Ireland, 

with Martyn Boyd being the representative of Northern Irish members. 
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1.6 Aim 

This project aims to assess what measures are used worldwide to mitigate against safety issues and 

develop a modified system for use in Northern Ireland on the wire rope barriers. To achieve this, 

an extensive technology review will delve into wire rope barriers and their use on roads, 

disadvantages as well as discussing motorcycle protection systems. 

 

2.0 Technology Review/Literature Review 

2.1 Wire Rope Safety Barriers 

Wire rope type safety barriers (WRSB) are used in central reservations on significant trunk roads 

with high traffic flow. They consist of a short right-angled steel post with wire cables strung between 

them and anchored into the ground. They differ from rigid and semi-rigid barriers, as the system 

can be installed on sloped terrain, 6:1, whilst still performing effectively. 

The system is designed to deform upon impact, where the posts break and cables flex with a vehicle 

to slow and prevent it from crossing the central divide into oncoming traffic. During this collision, 

the system absorbs much of the collision's impact. It is supposed to be more “forgiving” when struck 

by an out-of-control vehicle, reducing the vehicle occupants' impact forces. It has been shown that 

this type of barrier is dangerous to motorcyclists, in an impact due to the risks of the barrier not 

functioning correctly and riders & passengers being thrown over into oncoming traffic, becoming 

trapped beneath the cables, suffering severe injuries from wires and posts, or being thrown back 

into the traffic flow. 

To repair a cable barrier system, the maintenance engineers can repair the system quickly. 

Damaged posts slide out easily to allow the new section of the system to be installed (FEMA, 2019).  

Not only does the WRSB lessen crash severity, but these barriers also cost less than concrete 

barriers. They are becoming popular when installing in strategic locations to reduce the risk of cross-

median crashes, as they effectively prevent them. 

 

2.2 Wire Rope Barriers on Northern Irish Roads 

Northern Ireland has WRSB’s on various roads, mainly on new road dualling schemes across the 

province (McCarron, 2020). Table 1 below provides a breakdown of the length of the barrier by 

divisional area and route.  
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Table. 1 -Breakdown of the length of WRSB by area and route 

Division Length of Wire Rope Safety Fence Route 

Northern 2.789Km A6 

Northern 15.429Km A8 

Northern 8.436Km M2 

Eastern 0.126Km A55 Belvoir Road 

Western 6.58Km A2 Clooney Road 

Western 0.03Km A5 Dual Carriageway 

Western 1.68Km A6 Toome By-Pass 

DBFO1 (Design, Build, Finance 

and Operate project 1) 

0.025Km M2 J5 Southbound Off Slip 

DBFO2 46.039Km A1 

DBFO2 25.355Km A4 

 

There are an average of 5,463 motorcyclists on Northern Irish roads daily based on the annual traffic 

census and traffic flow variations. Most road users travel on the A1 road, which also has the most 

significant length of wire rope safety fence of 46.039Km. In total, there is 106.489Km of wire rope 

safety barriers on Northern Irish roads. As not all these wire rope safety barriers would be placed 

in the middle of the roads, around 13% of Northern Irish roads are either dual carriageways or 

motorways that use them in the middle of the roads. This means that approximately 30% of the 

systems must be double-sided to protect road users on both sides.  

 

2.3 Why are Wire Rope Safety Barriers Dangerous? 

Exposed posts of any barrier system are a problem due to the motorcyclist striking them and falling 

(Righttoride, 2010). However, exposed posts from WRSB systems are the most potentially harmful 

for either a sliding or falling rider. Also, if a rider becomes trapped beneath cables, they suffer 

serious injuries.  It was found that 37% of riders go over the top of barriers. Exposed posts from 

WRSB systems are the most dangerous for either a sliding or falling rider (Czajka, 2006). 

Motorcyclists tend to hit barriers at shallow angles as they leave the road at sallow angles.   

Research conducted on 1,895 accidents occurred across three different states in America, involving 

crash barriers (Daniello et al., 2010). When motorcyclists hit the barrier, 72 out of 90 resulted in 

moderate to fatal injuries. 

In Scotland, between 1990 and 2005, the fatality rate for motorcycle accidents was 100% for wire 

rope barriers, against 58.3% for other barrier types. In England, between 1992 and 2005, the fatality 

rate was 66.7% for wire rope barriers, highlighting the danger of these barriers.  
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Impact with a WRSB would be enough to cause a fatality, and even a slow impact is enough to kill 

a rider (Motorcycleminds, 2010). A WRSB claims to stop 100% of cross-over accidents; however, 

this is false. Hitting them often catapults a rider over the barrier into on-coming traffic. In a meeting 

between MAG representatives and the Department of Infrastructure (DOI), and department (DOI) 

officials accepted that the wire rope and steel post-crash barriers are hazardous to motorcyclist 

safety in a collision.  In 2019 in Northern Ireland, there were 295 motorcycle accidents; in all these 

accidents, they hit either a nearside (barrier at the edge of the road) or a central crash barrier 

(barrier located between oncoming and flowing traffic). 

 

2.4 Disadvantages of Wire Rope Safety Barriers 

Czajka found that wire rope safety barriers have many disadvantages (Czajka, 2006). They are easily 

damaged and become deformed upon impact, remaining damaged and ineffective until repaired, 

creating a hazard. They can fling riders over the cables or posts into oncoming traffic due to rapid 

deceleration. Cable barriers become more expensive to maintain when placed closer to the road 

due to more hazards. In some cases, these barriers must be double-sided systems and double the 

cost. Exposed posts in the barrier system pose significant hazards to riders and have the potential 

to sever limbs. These barriers have not been tested using motorcycles or large vehicles. The high 

maintenance costs of these barriers are shown in table 2. 

Table. 2 – Installation and Repair Costs of Different Barrier Types 

Barrier Type Installation Cost/Metre Typical Repair Costs/Metre 

Concrete £85+ Negligible 

Steel W-Beam £70+ £45-£85 

Wire Ropes £75+ £25 

 

Table 2 shows that Wire Rope Safety Barriers are cheaper to repair; over the years, they will be 

more expensive as they require more maintenance, with more sections being damaged when hit 

and cables slackening.  

Table 3 below shows the life-cycle costs for thirty years' studied barrier (Hawzheen Karim, 2011). 

(Pricing converted from SEK to GBP, using a Swedish reference that shows each barrier's design is 

constant; however, installation differs). It shows that whilst the cable barrier initially costs less 

than the two others, it is far more expensive than the others after time with repairs and any costs 

for injuries. 
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Table. 3 – Breakdown of Costs in Barriers 

Activities Barrier Types 

Concrete Steel W-Beam Cable 

Design £450 £450 £450 

Installation £9,050,595 £4,093,133 £1,912,844 

Total £9,051,045 £4,093,583 £1,913,294 

Barrier Repair - £994,238 £2,740,253 

Reflector Cleaning £403,006 £403,006 £403,006 

Tension adjustment - - £97,432 

Sweeping £132,780 - - 

Earth support flushing - - £155,030 

Total £535,786 £1,397,244 £3,395,721 

Cost for fatal injuries £5,809,050 £11,376,045 £10,649,880 

Cost for severe injuries £215,858 £193,339 £292,296 

Cost for mild injuries £3,269,267 £2,813,956 £4,432,351 

Total £9,294,175 £14,383,340 £15,374,527 

 

2.5 Motorcycle Protection Systems 

Motorcycle protection systems (MPS) are objects located along a barrier to hold and redirect a 

motorcyclist during a collision. They prevent the motorcyclist from sliding under the beams and 

offer support from the posts.  

France has led the way in applying systems like these in a programme in 2000 (Hill, 2008). They 

were to retrofit existing barriers at high-risk locations, primarily on slip road bends coming off and 

leading onto motorways. This system was aimed to halve the number of biker deaths caused by 

traditional barrier designs. 

Research shows that injury risk to riders, mainly to the head, is lower in modified systems like these. 

Fatalities can be halved, primarily when implemented in areas where collisions at shallow angles 

would be likely. When fitted on roads where motorcycles are high in use, riders perceived the 

barrier to be a solid wall and slowed down on approach.  

In many countries worldwide, they have either decided to remove dangerous barriers or add 

motorcycle protection systems (Williams et al., 2008). 
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Table. 4 – Breakdown of Worldwide Barrier Uses 

Country Opinion on Wire Rope Barriers Replacement System/MPS 

Australia Suspended use of wire rope 
barriers. 

Use BASYC MPS is a non-rigid impact absorption 
mechanism that is based on controlled elasticity. Ingal 
Rub Rail is designed to attach onto a “W” beam barrier, 
where straight sections are fitted onto the barrier. 

Austria Devices are fixed to the upright 
poles of existing wire ropes and 
other crash barriers. 

Prepared motorcycle-friendly systems to add to rigid 
barriers. 
 

Belgium Strongly opposed to wire rope 
barriers 

Place concrete safety barriers which are placed 
throughout their road network. 

Denmark Removed several thousand 
metres of wire rope barriers and 
have banned the use. 

Now use noise screens, railings, traffic guards, poles, 
other crash barriers etc. 

 

Finland Mostly use W-Beam barriers on 
roads but are testing energy 
absorbing systems and MPS. 

They are currently testing various motorcycle protection 
systems to use. 

France Devices are fixed to the upright 
poles of existing wire ropes and 
other crash barriers. 

Use a metal plate device fixed under the rail preventing 
contact with posts, they implemented motorcycle-
friendly safety barriers onto rigid barriers. 

Germany Devices are fixed to the upright 
poles of existing wire ropes and 
other crash barriers. 

Uses post protectors in addition to bottom rails below 
the beam in a rigid barrier. They received approval to 
use a secondary rail, which prevents body parts from 
encountering the posts.  

Italy Italy (AISCIO) have developed 
their standards for barriers. 

Has adopted motorcycle-friendly devices in 
experiments. 
 

Luxembourg As of 2005, a total of 10,000 
metres of safety barrier had 
been made motorcycle friendly. 

Riders’ rights organisations had fixed Styrofoam 
protectors to rigid barriers. Due to this, there was an 
installation of motorcycle safety systems. 

Netherlands The minister of transport 
stated that wire rope barriers 
would be banned and all 
existing cable barriers are 
removed. 

Fitted secondary rails onto rigid barriers for motorcycle 
protection, starting with curves in accesses and exits. 

Norway Their government has banned 
the use of cable barriers. 

They also tested a plastic secondary railing, fitting to 
existing beam barriers. Motosheild is where a flat 
board mounts onto the guard rail. 

Portugal It is now law that safety 
barriers must have additional 
motorcyclist protection. 

The use of adding a second rail is the primary method 
in use to existing beam barriers. 

Spain There is guidance for 
motorcycle protection; 
however, it is not law. 

Motoprotec system is a retrofitting secondary rail hot-
rolled sheet attached to rigid beam barriers. 
 

Sweden Is still using wire rope safety 
barriers 
 

Swedish Roads Administration has also stated that. ‘ 
motorcycle-friendly devices and safety barriers could 
be up to 25% more expensive than other systems when 
tendering. 

Switzerland Local authorities have the 
responsibility for the use of 
motorcycle protection systems. 

They use foam impact attenuators and protective railing 
on high-density motorcyclist traffic roads on rigid 
barriers. 
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Table. 4 – Breakdown of Worldwide Barrier Uses Continued 

UK They are still using wire rope 
safety barriers; however, some 
local authorities have agreed 
that they risk motorcyclists. 

The requirements of safety barriers in high-risk sites 
recommend using ‘add on’ motorcycle-friendly 
protection systems. The BikeGuard system is currently 
in use in the UK and can be attached to a “W” beam 
safety barrier. 

 

2.6 Project Objectives 

Currently, there are no motorcycle protection systems that can be fitted to wire rope barriers to 

reduce the hazards to motorcyclists. This provides an opportunity to design these systems to 

protect riders on Northern Irish Roads. Developing such a system in Northern Ireland could improve 

motorcycle protection in the United Kingdom and ROI. 

This project aims to propose modifications to the current steel post and wire setup, where concepts 

will cover the wires. A survey will be conducted to analyse the wants and requirements with safety 

barriers on roads and motorcycle protection to achieve this. In addition, an engineering decision 

matrix has been undertaken to down select the best concept for the target audience's 

specifications. To finalise the desired concept, criteria from the engineering decision matrix, PDS, 

survey and interview will be analysed against the concept to add to/change the design to ensure it 

meets the road user’s requirements. 

 

3.0 Concepts 

3.1 Conceptual Design 

From the extensive technology review into worldwide safety barriers, concepts were designed to 

meet the project's aim's specifications. These concepts propose a modification to add to the cable 

barriers, where a MPS is attached to protect motorcyclists against the dangers of wire rope barriers 

when colliding with them. They must be able to be secured between the two posts. These problems 

were highlighted from a MAG and the project description. From research into the background of 

these wire barriers and worldwide uses, concepts have been thought out. This product is made to 

be detachable to allow for changing parts if they are damaged or removed for upgrades. 

After the design, the initial concepts are down selected using various criteria from an engineering 

decision matrix. Then, to decide the final design, the PDS, engineering decision matrix, 

motorcyclists' requirements from the survey, and a barrier engineer's requirements from an 

interview will be compared against concepts. 
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3.2 Product Design Specification (PDS) 

Table. 5– Product Design Specification of MPS 

PDS Elements Aspect Comments 

Performance Weight Should be no more than 200Kg for each piece of the MPS (i.e., every single part).  

Assembly Speed It should take no longer than an hour to assemble the whole MPS system. 

Durability Durable design to be long-lasting, the system will stay attached until the system's 

integrity has been compromised. 

Maintenance Maintaining 

system 

There should be little/no maintenance needed for the system. If wires need to be 

tightened, the system should be removed by loosening bolts and removing each 

piece. 

Product Failing If the product was failing its specification within the first year without damage from 

outsiders, but from the system itself, then the company will have to fix it. The 

structure should last the same as the barrier itself, 20 years. 

Product Cost  Price The product is priced at no more than £450, provided by an outside engineering 

company. 

Material Cost For one system it should cost no more than £450. 

Manufacturing Capabilities Prototyping would be able to be completed in the workshop. However, when 

manufacturing more systems, an external company should be used. By approaching 

engineering companies, costs were provided to manufacture and supply the 

product, including cutting materials, folding and supply. 

Time Each part should be folded appropriately and should not take more than two hours 

to manufacture the whole system. This could take less time if manufactured in a 

larger company with an assembly line. 

Cost Manufacturing costs typically are around £25 per hour and should cost no more 

than £50 in total. 

Competition Competing 

Products 

Currently, there are no motorcycle protection systems explicitly made for wire rope 

barriers. Some systems have been made for other barrier systems, e.g. BikeGuard 

was designed to attach to a “W” beam system, which costs £50 per 2.4m beam. 

Shipping Shipping The product should be shipped in a large bundle for each system, including each 

piece and the relevant fixings.  

Packaging The system will be wrapped to protect the product from being damaged in transit. 

To allow stacking, it should be palletised. 

Wire Rope 

Barriers 

There is 106.489Km of wire rope safety barriers on Northern Irish roads, meaning 

the systems would be designed to attach onto each. 
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Table. 5 continued– Product Design Specification of MPS 

Quantity of 

systems 

There is a need for around 69,198 systems to protect all wire rope barriers in 

Northern Ireland. These MPS systems would be attached to every 2m stretches 

between each post where the wire cabling is. 

Size and 

Weight 

Size No more than, L = 2m, H= 1m, W=1m. 

Weight The whole system would be no more than 600Kg 

Standards and 

Regulations 

Relevant 

Standards 

Compliant Road Restraint Systems -BS EN 1317 

Road Restraint Systems Reducing the Impact Severity of Motorcyclist Collisions - PD 

CEN/TS 17342:2019 

Quality and 

Reliability 

Quality 

Management 

Quality Management Systems Standards, BS EN ISO 9001:2000 should be in place. 

Warranty One year on the product. 

Testing Tests Ensuring weight does not bypass requirements, ensuring the post does not tip. BS 

EN 1317 methods to test If the system will tip. PD CEN/TS 17342 for testing impact 

severity of motorcyclist collisions with safety barriers. BS EN 1603 to validate and 

verify the use of virtual testing in crash testing against vehicle restraint systems 

Constraints Company 

Constraints 

Prototyping could only be made in the workshop; an engineering company will 

manufacture the systems' supply. 

 

3.3 Concept 1 

Concept 1 uses two piping systems to protect riders against penetrating the wires when crashing 

into the barriers. These pipes protrude out further than the wires and cover the side and top 

cabling. The tubes are attached to the post by bolting a folded piece of metal onto it. Fig. 4 shows 

the engineering drawing of the system. 

High-Density Polyethylene was opted for as the plastic to be used as tubing in the system. This 

material's key features include environmental stress crack resistance, high impact with barrier 

properties, and good warpage properties. The maximum service temperature is 70-80°C (long) and 

90-120°C (short), which would be more than enough for the climate of Northern Ireland, which at 

its best reaches mid-twenties on a hot day (M-Base, 2020a). High-density polyethene's tensile 

strength is 14-32MPa at 23°C; this is the maximum load it can withstand before fracture. The 

applications of this material are in fuel tanks, piping, gasoline canisters. From talking to a specialist 

plastics salesperson, this material is present in the tubing used in the traffic management area. As 

it is used outdoors, it has the best properties for the elements. Using Granta EduPack shows that 

this material is readily recyclable, which means that it can be recycled at the end of its service life. 
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Steel was identified as the metal in the folded pieces. The carbon content of steel in this use is low-

carbon steel, where the content of carbon is < 0.25%. The properties are low hardness and cost, 

with high ductility, toughness, machinability, and weldability (Callister, 2007). The maximum service 

temperature is 500°C, which would cope well with the climate of Northern Ireland. The tensile 

strength of low-carbon steel is 379-532MPa; this is the maximum load that the metal can withstand 

before fracture. Low-carbon steel is mainly used in construction, machinery parts, metal gates and 

fencing, and stairways. The carbon content of this steel means that the metal is neither too brittle 

nor highly ductile. This material can be easily folded and laser-cut, so this metal was chosen for the 

system. Granta EduPack shows low-carbon steel is easy to recycle, requiring small amounts of 

energy to do so; at the end of its service life, the material can be easily disposed of. If the steel were 

galvanised, it would protect the metal from protecting against rust and corrosion whilst being 

virtually maintenance-free. W-Beam barriers use mild steel and are hot-dip galvanised to protect 

against corrosion. This concept would hence use similar materials to that of a pre-existing barrier 

used on roads. 

The product cost is broken down into sections, material, fixings, and fabrication. The metal brackets 

would be cut out using a laser or plasma cutter; for the smaller bracket, you could cut out around 

200 per sheet, but you could cut out around 100 per sheet for the more oversized bracket. This 

metal would then be folded to a semi-circular shape, which would take around 20 folds with special 

tooling; this would cost around an hour manufacturing time, typically approximately £25. The 

yellow piping would be supplied in the correct length, meaning they will not need to be cut when 

they arrive. If the system is single, it would cost more to provide, but if there were 166 systems, the 

material cost reduces significantly, e.g., for the plastic, the price goes from £375 to £46.50 (without 

VAT). All factors considered a single system of concept one would cost around £410 (including about 

£5 for fixings). 
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Fig. 4 - engineering drawings of concept 1, showing the dimensions and where the product will be placed on the existing wire rope system. 
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3.4 Concept 2 

Concept 2 uses two folded systems to protect riders against penetrating the wires when crashing 

into the barriers. These parts encase the wire cabling by covering them and attaching bolts above 

and below the wires. The top part is made larger as it is to protect two-wire cabling, not just one. 

Fig. 5 shows the engineering drawing of the system. 

Steel was selected to be used as the metal in the folded pieces. As discussed in section 3.2, the 

reasoning behind using this material is the same as that of Concept 1, due to W-Beams using mild 

steel and are hot-dip galvanised to protect against corrosion. 

The product cost is broken down into sections, material, fixings, and fabrication. The metal brackets 

would be cut out using a laser or plasma cutter; for the top pieces, you could cut out around 3 per 

sheet, but for the side pieces, you could cut off around 4. This metal would then be folded to an “n” 

shape, which would take around 25 folds with special tooling; this would cost about three hours 

manufacturing time, typically approximately £25 per hour. All factors considered, a single system 

of concept two would cost around £515 (including around £10 for fixings). 
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Fig. 5 - engineering drawings of concept 2, showing the dimensions and where the product will be placed on the existing wire rope system
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3.5 Concept 3 

Concept 3 uses a folded system to protect riders against penetrating the wires when crashing into 

the barriers. The two-side parts bolt into the concrete and top piece to fully enclose the whole 

system. This prevents riders from penetrating the wires or going under them. Fig. 6 shows the 

engineering drawing of the system. 

Steel was selected to be used as the metal in the folded pieces. As discussed in section 3.2, the 

reasoning behind using this material is the same as that of Concept 1, due to W-Beams using mild 

steel and are hot-dip galvanised to protect against corrosion. 

The product cost is broken down into sections, material, fixings, and fabrication. The metal brackets 

would be cut out using a laser or plasma cutter; for the side pieces, you could cut out around 1 per 

sheet, but for the top pieces, you could cut off around 5. This metal would then be folded, which 

would take around two folds for the top part, and three times for the side piece; this would cost 

around one hour of manufacturing time, typically around £25 per hour. All factors considered, a 

single system of concept three would cost about £460 (including approximately £10 for fixings). 
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Fig. 6 - engineering drawings of concept 3, showing the dimensions and where the product will be placed on the existing wire rope system 
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4.0 Concept Selection 

4.1 Down selecting 

The process of down selecting uses a combination of, engineering decision matrix, responses from 

a survey (completed by motorcyclists), and an interview with an engineer who fits barriers. This 

process is effected so that the best concept can be selected to meet the project's aims. The 

engineering decision matrix defines various attributes, weighing them and summing the weight 

attributes to give a ranking.  

 

4.2 Engineering Decision Matrix 

Table. 6 shows the decision matrix for all three concepts; the attributes are weighed and summed 

to give a ranking, which will decide the best concept for the project's aims.  

The concepts are rated from 1-3, where three is high, two is medium, and one is low; this and the 

criterion weight are used to rank each concept. To rate the concepts, each criterion is used to 

analyse each idea against each other to decide the best and worst suiting of the requirements. 

The project aim leads to the decision of criterion weight. The most significant weight is the increase 

of safety to the existing wire rope system, which means the concept increases safety if a 

motorcyclist hits the system. If it were not to improve safety, then the idea would not be 

appropriate. The second-highest weighting is for the cost; this significantly influences whether the 

concept is cost-effective. If the idea were not to be cost-effective, then the system would not be 

appealing to use. The third highest weighting is for robustness and ease to maintain. Robustness is 

whether the system will withstand a crash, and the ease to maintain is how easy the system is to 

remove and preserve or hold a part of it. These criteria are essential to have high enough weightings 

to be important in the matrix. The concept must be robust enough to withstand collisions and easy 

to fix any problems. The lowest weighting is for mass, manufacturing time and time to install. Mass 

is the total weight of the system and would lead to how easy it is to deliver. Manufacturing time 

and time to install are low criteria; this is factored in the selection, as they can slow the installation 

process. These have the weakest weightings, as they are not the most important criteria for 

selection; however, they are still crucial in deciding which concept is best. 
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Table. 6- Engineering Decision Matrix for Concepts 

Criteria Criterion Weight Concept 1 Concept 2 Concept 3 

Mass 0.05 3 - (0.15) 1 – (0.05) 2 – (0.1) 

Cost per system 0.25 3 – (0.75) 1 – (0.25) 2 – (0.5) 

Robustness 0.15 2 – (0.3) 1 – (0.15) 3 – (0.45) 

Manufacturing 

Time 

0.05 2 – (0.1) 1 – (0.05) 3 – (0.15) 

Time to install 0.05 2 – (0.1) 1 – (0.05) 3 – (0.15) 

Ease to maintain 0.15 2 – (0.3) 1 – (0.15) 3 – (0.45) 

Increase of 

safety to the 

existing system 

0.3 2 – (0.6) 1 – (0.3) 3 – (0.9) 

Total  2.3 1.0 2.7 

 

From table. 6 above concept 3 has the highest weighting against other concepts. Concept 3 may 

have a heavier mass; however, it covers the wire rope system completely sitting flush against the 

posts. It may not be the cheaper option; however, the material would have less chance of shattering 

upon impact. Due to using steel, the robustness of the system is better compared to the two others. 

Concept 1 would take less time as the plastic would come pre-cut, and brackets are small and would 

take less time than a larger one. However, concept 3 would take slightly longer to manufacture, but 

once a batch is made, this would be quicker to manufacture, whereas concept 1 has more difficult 

folds to press. The time required to install concept 1 would be fastest due to the plastic being very 

light compared to steel; however, concept 3 would be more robust and covers the whole system. 

To maintain the WRSB and MPS, concept 3 comes out as the best due to removing bolts with ease. 

Concept 3 would increase the safety of the existing WRSB more than the other concepts due to the 

MPS sitting flush with system posts and covering the whole system. 

 

4.3 Survey Results 

A survey was undertaken to analyse motorcyclists' views on wire rope barriers, concepts, and future 

recommendations. Ethical approval was obtained via QUB EPS Faculty Committee (REF: EPS 

20_286). 

Respondents were asked where they live; results are shown in fig.7 below; this shows that most 

respondents live in England with 51%, and Northern Ireland close with 43%. 
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Fig. 7 – Where Respondents Live 

Responses to asking riders their requirements from a barrier are shown in fig.8 below. Most 

respondents want safety and for the barrier to be made inclusive for all road users, with 44% and 

41%. They want their vehicles to be included in the safety testing of barriers to ensure that their 

requirements are accounted for. 

 

 

 

 

 

Fig.8 – What riders’ value most in a safety barrier 

 

Respondents were asked if they have seen WRSB’s on roads; 89% answered that they had seen 

them. This helps to understand how riders feel when they see these barriers on roads, giving a 

proper perspective.  Most responses asking rider’s views on WRSB prove how frightening cable 

barriers are to riders who travel on roads with these barriers. Most riders agree with each other, 

saying that they are highly dangerous (with 115 responses) and lethal to motorcyclists (with 80 

replies), as they are at a higher risk than those who travel in other vehicles. They feel that due to 

this, they are not fit for purpose. These mostly negative responses are shown in fig.9 below. 

Fig. 9 – Views on Wire Rope Barriers 
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Riders then explained why they wanted these barriers removed and replaced with a system that 

includes higher safety of riders if they collide with the barriers. However, they would be open to 

the idea of adding motorcycle protection, aiding protection for riders. 

Respondents were then asked to rank each concept; results show that the most popular concept 

from a rider’s view is concept 3, with 195 responses choosing this as their first choice. Their least 

favourite option was no MPS, with 177 answers, from which they would rather have a motorcycle 

protection system added than without.  

Riders were asked to explain their choice for ranking concepts. Those who selected concept 3 

described their choice as the safest for riders, with the whole barrier system being encased. 

However, the rationale for the second most popular concept’s reasoning was that it was biker 

friendly and visible for riders (concept 2). 

Fig. 10 shows a breakdown of results for what should be added to concepts. Most riders would not 

change anything to their concept choice. However, if they were to add anything, most would prefer 

to use an absorbing material that would absorb energy from the collision and dissipate it along with 

the material. They would add cushioning to the posts to protect them from crashes. Other 

respondents would prefer no projecting posts, but these posts cannot be removed from adding a 

MPS, compromising the system. But when these systems are eventually replaced, this should be 

key in the best choice for all road users. 

Fig. 10 – What should be added to concepts 

Riders were asked if their desired concept as an MPS would make them feel safer as a road user. 

Responses show that 87% of riders would feel safer riding on roads with MPS systems added to the 

cable barriers.  

Respondents were asked to explain their reasoning behind answering whether the MPS would 

make them feel safer as road users. Results show that those who answered yes to adding the 

motorcycle protection system explained their reasoning as removing the chance of hitting exposed 

wires when colliding and making the system more biker friendly. Therefore, these concepts were 

designed to be inclusive of riders and other road users. 
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Those who answered no, explained their reasoning as they would remove the wire rope barriers 

and add a more inclusive barrier system. Some respondents said that the system was not energy 

absorbing; they would use a more forgiving material if a collision occurred. 

Fig. 11 breaks down where riders would prefer MPS to be added onto barriers. 91% of riders who 

responded to this would rather have their chosen concept added to all areas with wire rope 

barriers. This illustrates that most riders would want all wire rope barriers protected. Fig. 10 below 

shows the comparison of these answers. 

 

 

 

 

 

Fig 11 – Where to add MPS 

Respondents were then asked to explain their response to where to add MPS. It shows that those 

who wanted to add motorcycle protection to all parts can explain their reasoning as accidents can 

happen anywhere, a rationale which was supported by 90% of respondents. However, those who 

answered that places most prone to crashes should be afforded protection first explained their 

reasoning as they would install these parts first, then once the government can afford to, they will 

want the other areas protected. 

When riders were asked to give their view on what they would like to see in a new system added 

to Northern Irish roads, most respondents agreed that they are not engineers and could not 

comment. However, those who answered would prefer to use solid barriers, use recycled materials, 

or perhaps use a net-like system to absorb energy from if it would suit collisions. 

As a long-term solution, MPS was questioned on account of its suitability; results show that 56% of 

respondents say no. This is due to being a short-term solution until the government can afford to 

change all barriers to a more suitable option inclusive for all road users. 

Finally, respondents could add any final comments on the survey; most responded saying that their 

views as a road user matter, a conclusion of 67% of respondents. Motorcyclists lives matter, and 

these issues with cable barriers should not have been ignored, as they have voices. The government 

should not ignore the plea from riders to resolve this issue. 
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4.4 Engineer Interview 

An interview was undertaken to analyse an engineer's views who install barriers on wire rope 

barriers, the concepts, and future recommendations. This engineer has installed barriers for over 

30 years and oversees engineers who install and maintain barriers. 

The interviewee has installed all types of barriers, as approved by the highway’s standard all over 

the UK and ROI. The longest to install would be high containment, double-height foreign systems, 

as they have too many components. They have not encountered any accidents installing and 

repairing barriers, as they have installed them to the high standards set out in appropriate 

legislation. The most maintained barrier is a tension cable barrier or the ARMCO crash barrier, as 

the tension must be checked every year. The engineer did not consider wire rope barriers to be 

dangerous to motorcyclists due to the barriers being the smallest out of any system on the market, 

100x28mm.  

The project concepts were given to the interviewee, who analysed them. The easiest to install 

would possibly be concept 1, as it seems to be the lightest of the concepts provided. However, they 

think the plastic may not work but suggests rubber as an alternative due to the high chance of 

shattering upon impact. No problems were highlighted from all concepts when installing; however, 

the steel ones might be heavy. The repair costs would be hard to gauge; however, concept one 

would only need the plastic repaired, concept two will have to replace the single steel sheet, but 

concept three would have to replace the steel covers. To make the engineer’s job easier to install, 

they suggest not using concrete but asphalt, whilst also using more environmentally friendly 

materials. The engineer says that it is all down to costs where the motorcycle protection system 

can be installed, so they cannot predict where would be best, but they do not think it will make a 

difference to motorcyclist safety. 

 

4.5 Key Information 

The various down-selecting criteria have been used to analyse the concepts and lead to the best 

concept for the project aim; concept 3, which taken with responses to the survey, have led to the 

product development of a final concept. To develop the final concept, research was undertaken for 

adaption to use on the MPS and possible material finishing to add a highly visible coat to protect 

the system while researching its sustainability, ensuring it meets requirements. 
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5.0 Final Concept 

5.1 Material Choice 

Concept 3 uses low-carbon steel, a type of metal used mainly in construction, machinery parts, 

metal gates, fencing and stairways. The material's carbon content means that the metal is neither 

too brittle nor ductile but can still be easily shaped and is relatively cheap to buy.  

The material's mechanical properties show that at 20°C, the elastic modulus is 212GPa, decreasing 

to 207GPa at 100°C. The tensile strength ranges from 380-580MPa, and yield strength ranges from 

205-275MPa (Callister, 2007). The maximum service temperature of this steel is 500°C. Northern 

Irish weather shows that we rarely reach temperatures above 20°C, so this property is more suitable 

to withstand the climate. 

Due to needing to protect mild steel against corrosion, the material must undergo a finishing 

procedure, e.g., galvanising. Materials that do not need to be protected against corrosion would be 

plastics, ceramics etc. These, however, would be brittle and shatter upon impact. However, 

meshing could be used instead. This should dissipate energy through the system upon impact, but 

this meshing would not protect against the wire cabling; hence, it would be inappropriate to use in 

this case. 

 

5.2 Costing 

Costing is broken down into sections, material, fixings, and fabrication. 

The metal brackets could be fabricated using a laser or plasma cutter; for the side pieces (part 2), 

you could cut out around 1 per sheet, but for the top pieces (part 1), you could cut off around 5 

(using 2.5x1.25m sheets). To make one system, you would need two 2.5x1.25mm 10mm sheets. 

However, the more you require, then the larger sheets can be bought. This can either be using 4x2m 

and decoiled sheets (getting a company to make longer sheets, i.e., 5x2m, 6x2m etc.). 

These metal parts would then be folded using a press brake machine with simple tooling. It would 

take around 2 folds for the top piece and 3 times for the side piece (folded to 90°). This would cost 

around one hour of manufacturing time, typically around £25 per hour; folds being simple should 

not take any longer than this. However, this could be sped up by using more engineers using an 

assembly line. All factors considered a single system of concept one would cost around £460 

(including approximately £10 for fixings). This price is for steel costs, fabrication costs, and fixings 

(not including finishing, e.g., galvanising). As this is an add on for a wire rope barrier, this price is 

added to that of the original £150 for material installation.  
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5.3 PDS Comparison 

Comparing concept 3 to the original PDS shows that the MPS satisfies most criteria discussed. 

However, the weight of the system is more than the initial weight. However, due to the material 

properties, it shows than compared to concept 1, the material would not shatter or deform as easily 

upon impact. The material properties also show that once galvanised; the system should last the 

lifetime of the WRSB (20 years) and not be easily damaged. The system also costs £460, which is 

£10 more than the price highlighted in the PDS. This, however, is reasonable due to the amount of 

steel used. 

 

5.4 Survey Comparison 

Based on the survey, most respondents rank concept 3 as their number 1 ranking out of 4 options. 

When asked, riders would not change or add anything to their concept choice. However, if they 

were to add anything, most would prefer to use an absorbing material that would absorb energy 

from the collision and dissipate it along with the material. They would add cushioning to the posts 

to protect them from crashes. Other respondents would prefer no projecting posts, but these posts 

cannot be removed from adding an MPS, compromising the system. But when these systems are 

eventually replaced, this should be key in the best choice for all road users. 

When researched, the closest netting to using as a safety barrier was polypropylene used on-site 

work and in batting cages. From Granta Edupack, this material is a thermoplastic that provides good 

chemical and heat resistance at a reasonable cost. The melting point of the material is 161°C, which 

would be ample for the Northern Irish climate. As used in a batting cage, this is an excellent example 

of catching an object from travelling through the net. However, as motorcycles and other vehicles 

are heavier, this material would not be suitable to be used as a replacement. 

However, riders ask to have a high visibility system used on the roads; this tape could be used, or 

powder coated yellow. This would aid road users in the visibility of the system. The results also 

show that riders, if they had to, would be satisfied with areas most prone to crashes to be added to 

first, only if the MPS will be added to other parts later. They also do not think of the MPS as a long-

term solution, so the MPS is used as a short-term solution until the government can afford to 

replace all WRSB. 

 

5.5 Interview Comparison 

The interview with a barrier engineer highlighted that they had no problems with WRSB and have 

not encountered any accidents involving them when maintaining or installing. They had mentioned 
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that concept 1 might be the easiest to install as it would be lighter and only involve a small number 

of bolts. However, the WRSB must be maintained yearly to ensure the tensioning is correct in the 

ropes. This means that the MPS used will have to be easy to remove. Concept 3 would be the best 

choice for this, as it is a simple shape, and you might only have to remove the top part to tighten 

the cabling. For the future, they recommended using environmentally friendly materials; this could 

be using a system that is made from recycling materials, which could cut down landfill.  

 

5.6 Sustainability 

Sustainability covers many factors, environmental, economic, and societal. Instead of using a WRSB 

or MPS hedging, straight roads could be used to divide oncoming and flowing traffic, providing 

animals with somewhere to nest and live. This, however, would be difficult to maintain as they 

could only be cut at certain times of the year; they would also afford less visibility on the roads and 

would also have to be reinforced. Hedging then would not be the most appropriate option. 

As steel is the system's primary material, it loses none of its inherent properties when recycled, 

minimising the amount of waste since it can be easily and responsibly recycled. Steel is also used to 

comply with the requirements of sustainable design standards. 

The initial plan was to galvanise the MPS; this would protect the metal against corrosion and 

prolongs the life of steel (GalvanizersAssociation, 2010). Galvanised steel is also readily recycled; 

nowadays, it can be recycled with steel scrap. Galvanising is also widely used in construction, 

manufacturing, and any other setting where weather and corrosion resistance is essential. 

However, if the steel were to be powder coated, it would still be economically sound and minimises 

negative environmental impacts. Powder coating utilises finely ground particles, meaning no 

solvents are used; they also do not use heavy metals, e.g., lead or halogens. The powder coating 

process releases no solvent emissions, meaning less CO2 emissions (Deane, 2016). 

 

5.7 Final Concept Design 

The final concept design changes concept 3 to powder coated instead of galvanising, offering a 

protective layer against corrosion. This is to make the MPS highly visible to road users. 

Powder coating is based on polymer resin combined with pigments mixed, then cooled and ground 

into a powder, an advantage of which is that more layers can be added to lengthen longevity and 

increase protection (AllMetalsFabricating, 2019). Powder coatings also repel corrosive materials, 

e.g., chemicals and water. This would be suitable for the Northern Irish climate, as it can withstand 

heavy rainfall, which is frequent; it is also one of the most durable coatings you can use. This coating 

should last the lifetime of the MPS, which would be 20 years. 
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A cushioning is shown on the posts and the tops of the MPS. This is to protect against crashing into 

posts and the top of the MPS. There is also impact protection foam objects to cushion hard, 

unyielding objects (barriersdirect, 2021). The material in these cushions is age resistant 

polyurethane foam. The material's tensile strength at 23°C is 0.2-0.9MPa with 4-5% strain; the 

material is also temperature resistant from -40 to 90°C. (M-Base, 2020b) Polyurethane can be 

moulded to high quality and easily cut to desired lengths. It is UV resistant, which would be essential 

to withstand UV rays and severe weather influences. This would be the best material due to its 

applications: machinery, conveyors, production areas, and transfer routes. These applications 

would be hard-wearing any material, and due to this, polyurethane can withstand its use on an 

MPS. 

From researching the crash barrier tests, the speeds chosen to operate the test are usually 60Km/h, 

hitting the safety system at various angles typically. If the rate was 60Km/h, and the impact angle 

was 12°, multiple forces are projected onto different body parts upon impact. From this example, 

the neck would receive forces from horizontal and vertical planes, 3100N and 4000N, respectively. 

Biomechanical criteria are used to apply limits to perform computational modelling crash tests; this 

is to make the dummy like a rider whilst having limits that a real-life body would have until 

breakage. Typically, these test results show maximum deflections of the thorax, which indicate risks 

for severe injuries (Peldschus et al., 2007). To support these impacts, mild steel was analysed to 

ensure that it should withstand impact directly and indirect. Mild steel has a tensile strength of 

around 400MPa, which equates to 400MN, but would yield around 370MPa (370MN). A crash test 

dummy weighs around 78Kg, and the motorcycle 124Kg (includes 14Kg to compensate for fuel and 

other fluids as exists in real-life situations) (Ibitoye et al., 2007). The MPS would have the same 

material properties as low carbon mild steel. Table 7 shows the parameters. 

Table 7 - MPS Material Parameters 

Parameter MPS 

Density (Kg/m3) 7850 

Elastic Modulus (GPa) 205 

Yield Stress (MPa) 370 

Thickness (mm) 10 

Poison Ratio  0.29 

 

The average force of a motorcycle and rider upon impact would be 296.9kN (if the combined mass 

were 202Kg, with a speed of 16m/s). This means that, in theory, this material would support impact 

without shattering with the forces discussed as this force is less than the stress where the material 

will start to yield.  
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Fig. 12 shows the CAD model of the final concept. The main part of the MPS is powder-coated 

yellow, with polyurethane cushions between posts and to protect the posts. These cushions will be 

cut to shape. 

Adding these changes to the final concept impacts the price. The powder coating concept will add 

£355 to the price; however, compared to galvanising, the material will protect from corrosion and 

add colour to the object that will not fade quickly over time. The cost for galvanising is £1.20 per Kg 

(£360 for the whole system); however, powder coating would be preferred. Not only does it add a 

highly visible colour to the product, but it also protects against weather damage and corrosion and 

is also cheaper. It would cost £62.50 for around 2m of polyurethane foam protectors; however, this 

would not suit our application as it will have to be made to fit the product properly, with no gaps. 

(SETON, 2021) This material was chosen as its applications for heavy machinery etc., suit this MPS 

best through being durable. This design would have to be specially designed by a company for this 

product so that the initial cost would be expensive, but the more that they make, the price would 

decrease—the total cost of the MPS increases from £460 to £940. Table 8 shows the breakdown of 

the expenses of the MPS. 

Table 8 – Breakdown of Finishing Costs of MPS 

Mild Steel (No protection) MPS Galvanised MPS Powder Coated MPS 

£460 £820 £815 

 

By comparing the system's price to installing a WRSB which costs £45 per metre for labour, plant, 

and concrete, and £30 per metre for the barrier material, its merits become clear. The total system 

would cost around £150 for a 2m system; by adding a MPS, the costs increase substantially. The 

barrier system is no longer cheap; however, due to this protection, the yearly maintenance should 

decrease, hence reducing costs. This system might also be used without the wire cabling, as the 

parts are bolted into the ground sitting flush between the posts. This will cut maintenance costs of 

tensioning wires.  
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Fig. 12– final concept, showing the dimensions and where the product will be placed on the existing wire rope system.
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6.0 Conclusion 

Although wire rope safety barriers have been used increasingly on Northern Irish roads, their 

dangers have been ignored. Northern Ireland is well-known for its road races, making this country 

a go-to for motorcycle fanatics, with thousands travelling annually to watch them. Today, these 

barriers still being used on roads and pose a more significant risk to motorcyclists than to other 

road users due to the posts and ropes' height. Thus, this project aimed to assess what measures 

could be used worldwide to mitigate against safety issues and developing a modified system for use 

in Northern Ireland on wire rope barriers. To achieve this, an extensive technology review delved 

into wire rope barriers, their use on roads, their disadvantages, and discussing motorcycle 

protection systems more generally. 

Motorcycle protection system concepts were designed to assess motorcyclists’ requirements 

regarding barriers, and a survey was undertaken to determine the best protection option for them. 

By using an engineering decision matrix, and an interview with a barrier engineer, the best concept 

was selected. Changes were then made to the design to ensure the rider’s requirements were met, 

leading to the final concept; a powder-coated mild steel product bolted into place, with 

polyurethane cushions to protect riders from hitting the edge of the top of the MPS and the barrier 

posts. This should cost around £940; however, the cost of polyurethane cushions being specially 

made for this product may increase the price initially. 

Further research will be required to make a prototype of the system and test it. The tests that the 

MPS need to pass are fatigue testing, load testing, impact tests, and visual tests. These tests will 

need to be follow EN Standard that defines common testing and procedures for road restraint 

systems (1317-2, EN 1317-3 or EN 1317-4). The product will need to pass all tests to withstand 

constant use, the climate where it will be placed, and safe protection for all road users. This will 

ensure this concept suits the aims or highlight areas of improvement.   

While not possible within the constraints of this project, this testing and further research outlined 

above would have been completed, to show if the final concept meets the requirements of the 

aims. Further research into the use of netting as well as a barrier instead of wire ropes could have 

been completed, this would mean that testing into various materials would be undertaken to 

choose the most suitable option to decide if it was feasible or not to. 
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Appendix  

Concept 1 – Extra Engineering Drawings 
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Concept 2 – Extra Engineering Drawings part 1  
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Concept 2 – Extra Engineering Drawings part 2 
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Concept 3– Extra Engineering Drawings part 1  
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Concept 3 – Extra Engineering Drawings part 2  

  



  

38 

 

Wire Rope Crash Barrier Motorcyclist Protection System Survey 

We are keen to obtain contemporary feedback to guide and validate the proposed concepts for a motorcycle 

protection system (MPS) or an alternative barrier, to improve the safety of wire rope barriers for motorcyclists.  

The purpose of this questionnaire is to obtain your views on both the concepts presented and your experience as a 

motorcyclist. You will not be identifiable from the information that you provide, as it will be anonymised at the time 

of submission. All information will be held in accordance with the provisions of the Data Protection Act 2018. By 

completing the survey, you are consenting to your responses being used to shape the design of modifications to wire 

rope barriers to introduce a motorcycle protection system (MPS) or an alternative type of barrier. 

Wire rope type safety barriers are used in central reservations on major trunk roads with high traffic flow. They 

consist of a short right-angled steel post with wire cables strung between them and anchored into the ground, as in 

the pictures below.  

They are designed to deform upon impact with a vehicle to slow it and prevent it crossing the central divide into 

oncoming traffic. It has been shown that this type of barrier is dangerous to motorcyclists, in an impact due to the 

risks of the barrier not functioning correctly and riders & passengers being thrown over into oncoming traffic, 

becoming trapped beneath the cables, suffering serious injuries from cables and posts, or being thrown back into 

traffic flow. 

 

Wire Rope Crash Barrier (image.mb) 

 

 

 

 

 

 

 

 

 

 

1) Where do you live in the United Kingdom? 

• England 

• Northern Ireland 

• Scotland 

• Wales 

• Other 

 

2) What do you as a road user want most from a barrier? 
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• Safety 

• Aesthetics 

• Highly Visible 

• Made to be inclusive for all road users (not just for cars or lorries) 

• Long Lifespan 

 

3) Have you seen a wire rope safety barrier on any roads? 

• Yes 

• No 

 

4) As a motorcyclist, what is your view on wire rope crash barriers? 

5) What would you change about the current wire rope safety barrier? 

 

Concepts 

Three concepts are presented for a motorcycle protection system (MPS). MPS is an attachment which can be added 

to barriers to improve its safety. These concepts focus on MPS for wire rope barriers. Please review all three. 

 

Concept 1 - Using plastic piping and metal attachments to bolt onto the existing posts. This blocks the wire cables with 

the pipes, from one post to another. 

 

 

 

 

 

 

 

Concept 2 - Using folded metal to cover the metal cables and bolting each half side together above and below the 

cable. This encases each cable, from one post to another. 
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Concept 3 - Using folded metal, with two side parts and one top part, bolting together to encase the whole system 

from one post to another. 

 

 

 

 

 

 

 

6) Please rank three concepts presented from 1 to 4 (1 being your most preferable for implementation, 4 being 

your least preferably for implementation on your roads?) 

• First Choice 

• Second Choice 

• Third Choice 

• Fourth Choice 

 

7) Explain why you have ranked the concepts in the order you have selected. 

8) From the concept selected as first preference, would you change anything to this barrier system? 

 

9) Do you think this concept would make you feel safer as a road user? 

• Yes 

• No 

 

10) Please explain your answer to question 9. 

11) Would you want this protection added to all the wire rope barriers? Or the areas of the barriers that are 

most prone to crashes? 

 

• All wire rope barriers 

• Areas most prone to crashes 

 

12) Please explain your answer to question 11. 

13) Future plans for Northern Irish roads would be to install a whole new system, do you have any suggestions 

as to what this could be? 

 

14) If the installation of a new system does not occur, do you think a motorcycle protection system would be 

enough in the long term? 

• Yes 

• No 

15) Any overall general comments  
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Wire Rope Crash Barrier Motorcyclist Protection System Interview 

We are keen to obtain contemporary feedback to guide and validate the proposed concepts for a motorcycle 

protection system (MPS) or an alternative barrier, in order to improve the safety of wire rope barriers for 

motorcyclists.  

The purpose of this questionnaire is to obtain your views on both the concepts presented and your experience as a 

barrier engineer. You will not be identifiable from the information that you provide, as it will be anonymised at the 

time of submission. All information will be held in accordance with the provisions of the Data Protection Act 2018. 

By completing the survey, you are consenting to your responses being used to shape the design of modifications to 

wire rope barriers in order to introduce a motorcycle protection system (MPS) or an alternative type of barrier. 

Wire rope type safety barriers are used in central reservations on major trunk roads with high traffic flow. They 

consist of a short right-angled steel post with wire cables strung between them and anchored into the ground, as in 

the pictures below.  

They are designed to deform upon impact with a vehicle to slow it and prevent it crossing the central divide into 

oncoming traffic. It has been shown that this type of barrier is dangerous to motorcyclists, in an impact due to the 

risks of the barrier not functioning correctly and riders & passengers being thrown over into oncoming traffic, 

becoming trapped beneath the cables, suffering serious injuries from cables and posts, or being thrown back into 

traffic flow. 

 

1) What barriers have you installed before? 

2) Where have you installed barriers?  

3) What barriers take the longest to install? Please provide the amount of time. 

4) Have you had any accidents installing or repairing barriers?  

5) What barriers needs the most maintenance? Why do you think this is? 

6) Do you think that wire rope barriers are dangerous to motorcyclists? 

7) From the concepts provided, what one do you think would be the easiest for you to install? 

8) Do you see any problems with these concepts when installing? 

9) What time and cost do you think the repair for each concept would be? 

10) Is there anything that you would change to make your job easier to install this system? 

11) Do you suggest adding the system to all wire rope barriers, or the parts most prone to crashing? 

12) Do you think this system would make a difference to motorcyclist safety? 

13) For future barriers, what would you like to see?  

 

 


