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A roadside barrier becomes most visible after it has bent. That visible deformation often creates the wrong 

question: was the metal strong enough? Road-safety science asks a larger one. Did the whole transport 

system prevent an ordinary error from becoming a fatal or life-changing injury? 

The familiar Bulgarian word mantinela normally refers to a longitudinal steel barrier. Technically, however, 

the rail is only one component in a vehicle-restraint system - and that system is only one layer in a wider 

safety environment involving road function, speed, geometry, pavement friction, visibility, recovery space, 

vehicles, road users, maintenance and post-crash care. 

Road safety is a system, not a product 

The modern starting point is the Safe System approach. It accepts that people make mistakes and that the 

human body has limited tolerance to crash forces. Responsibility is therefore shared across road design, 

speed management, vehicles, users and emergency care. No single layer is expected to be perfect; the layers 

should overlap so that one failure does not produce death or serious injury. 

Human fallibility, injury tolerance and redundancy 

This is different from explaining a crash by naming one final error. The European Road Safety Observatory’s 

2024 report on factors in fatal crashes describes crashes as the outcome of interacting human, technical and 

organisational factors. A fatigued driver, a wet curve, worn tyres, an unforgiving ditch and an exposed bridge 

pier can form one event chain. Changing any link may change the outcome. 

For roadside safety, the layers can be organised as follows: 

 

Safety layer Primary task Typical measures 

1. Manage exposure 

and conflict 
Reduce how often incompatible 

movements meet 

Road hierarchy, access management, median 

separation, junction form and separation of 

vulnerable users 

2. Prevent roadway 

departure 

Help the driver remain on a 

predictable path at an appropriate 

speed 

Self-explaining geometry, speed management, 

visibility, markings, delineation, drainage, skid 

resistance, shoulder rumble strips and vehicle 

stability systems 

3. Enable recovery 
Give an errant vehicle time and 

space to regain control or lose 

speed 

Stable shoulders, clear zones, traversable slopes 

and ditches, removal or relocation of fixed objects 

4. Manage residual 

crash energy 

Contain, redirect or decelerate 

when a more severe hazard 

remains 

Longitudinal barriers, parapets, terminals, 

transitions, crash cushions, motorcycle protection 

and passively safe supports 

5. Limit secondary harm 
Prevent a first impact from 

becoming a second catastrophe 

Safe post-impact trajectory, protection from 

opposing traffic or falls, incident detection, 

emergency access, rescue and rapid repair 

https://road-safety.transport.ec.europa.eu/document/download/b41a6def-25f2-41e0-a91a-6df965d20435_en?filename=Road_Safety_Thematic_Report_Safe_System_Approach_2023.pdf
https://road-safety.transport.ec.europa.eu/document/download/a7428369-8eaf-4032-806e-ea08b46028c0_en?filename=ERSO-TR-MainCauses.pdf
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A guardrail works mainly in Layer 4, but its performance depends on the others. A barrier cannot compensate 

for an unsafe speed environment, poor drainage, inadequate sight distance or a blocked recovery zone. 

Conversely, the absence of a barrier is not automatically a defect where the roadside has been made safely 

traversable and the residual hazard is lower than the barrier-impact risk. 

The crash chain: where a guardrail acts 

A run-off-road event can be read as a sequence: exposure to risk → loss of control → departure from the 

traffic lane → attempted recovery → contact with a roadside feature → vehicle response → occupant loading 

→ post-impact trajectory and rescue. A restraint system enters late in this sequence. Its purpose is 

consequence reduction, not prevention of every departure. 

This placement in the chain explains two important limits. First, a barrier should not be used as evidence that 

the road is safe as a whole. Second, barrier performance cannot be judged only from the final shape of the 

rail. The approach speed, departure angle, vehicle mass and geometry, roadside slope, soil, available 

deformation space, terminal, transition and objects behind the system all affect the result. 

The forgiving-roadside hierarchy 

European guidance from CEDR, the SAVeRS project and the PIARC Road Safety Manual converges on a 

hierarchy rather than a barrier-first rule: 

• Remove the hazard where reasonably possible. 

• Redesign it to be traversable or less injurious - for example, flatten an unsafe slope or treat a culvert 

end. 

• Relocate it farther from traffic so an errant vehicle has recovery and deceleration space. 

• Make the object itself passively safe, such as a breakaway or energy-absorbing support assessed under 

BDS EN 12767:2019+A1:2025. 

• Shield the remaining hazard with a vehicle-restraint system only when striking that system is expected 

to be less severe than reaching what lies beyond it. 

A clear zone has no single universal width. Its design depends on speed, traffic, curvature, slope, roadside 

geometry, vehicle trajectories and the consequences beyond the road. The roadside is therefore engineered 

space - not leftover land between the pavement and the property boundary. 

What a mantinela actually is 

In everyday Bulgarian, mantinela usually means the long corrugated steel barrier at the roadside or in a 

median. Bulgaria’s Ordinance No. RD-02-20-1 of 1 April 2024 uses the more precise concepts of safety 

barriers and road-restraint systems and regulates longitudinal barriers, vehicle parapets, terminals, 

transitions, crash cushions, removable sections, motorcycle protection and combined parapets. 

https://www.cedr.eu/download/Publications/2013/T10_Forgiving_roadsides.pdf
https://www.cedr.eu/download/other_public_files/research_programme/call_2012/safety/savers/SAVeRS_Guideline.pdf
https://roadsafety.piarc.org/en/road-safety-management/4-safe-system-approach/safe-system-principles
https://bds-bg.org/bg/project/show/bds%3Aproj%3A126975
https://dv.parliament.bg/DVWeb/showMaterialDV.jsp?idMat=211901
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The useful engineering unit is not the visible beam. It is the complete assessed assembly: contact face, posts 

or modules, foundations or anchors, spacers, fasteners, splices, terminals, transitions, effective length and 

the space required for deformation and vehicle intrusion. 

A controlled crash: the physics of redirection 

The energy carried by a moving vehicle is proportional to its mass and to the square of its speed: E = 0.5 × m 

× v². A 10% increase in speed increases kinetic energy by about 21%; a 20% increase raises it by about 44%. 

Mass matters linearly, but speed has the stronger mathematical effect. 

Barrier impacts are usually oblique. A useful first approximation is the velocity component toward the 

barrier, vₙ = v × sin(θ), where θ is the impact angle. The energy associated with that lateral component scales 

approximately with sin²(θ). This is why seemingly modest changes in speed or angle can change the demand 

on a system sharply. The real interaction is more complex because the vehicle rotates, crushes, lifts, rolls and 

exchanges forces through its tyres and suspension. 

A deformable steel or cable system does not absorb all of the vehicle’s kinetic energy. It spreads the change 

in momentum over time and distance, dissipates part of the energy through plastic deformation, soil 

movement, friction and vehicle crush, and redirects much of the remaining forward motion along the barrier. 

In impulse terms, J = Δp = ∫F dt: lengthening the event can reduce peak forces, although occupant injury 

depends on the complete acceleration pulse and vehicle interior, not on one formula alone. 

Visible bending can therefore be the intended mechanism. Rails flatten and stretch; posts bend, rotate or pull 

through soil; selected connections release; the vehicle deforms; and the system forms a continuous 

redirecting surface. Too little movement can produce severe occupant loading, while too much or badly 

controlled movement can allow penetration, override, underride, pocketing or rollover. 

The complete tested system 

EN 1317 performance belongs to the configuration that was assessed, not to a generic material. Geometry, 

steel or concrete properties, post and anchor design, spacing, fasteners, rail height, foundation conditions, 

terminals, transitions and minimum test length interact. Substituting apparently similar parts or changing the 

support conditions can change the result. 

This is why a roadside barrier has no single European shape or set of dimensions that proves safety. Familiar 

profiles help identify a system, but compliance is demonstrated through performance classification, product 

identity, project selection and correct installation - not by one isolated measurement. 

The roadside passive-safety toolbox 

The main tools address different hazards. The links below lead to technical pages or photographs that make 

the distinctions visible; product pages are illustrative, not recommendations. 
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Measure or system Primary role Key design trade-off 

Clear zones and forgiving 

geometry 

Permit recovery or gradual 

deceleration without striking a rigid 

object 

Require space and terrain that can be 

made stable and traversable 

Passively safe supports 
Yield, break away or absorb energy 

when struck 
Must be selected for the site and must 

not create a secondary hazard 

Steel longitudinal barriers 
Contain and redirect beside roads or in 

medians 
Generally need deformation space and 

compatible soil or anchorage 

Concrete barriers 
Provide restraint where space is 

constrained or containment demand is 

high 

Low deflection does not mean low 

occupant loading; joints and anchorage 

remain critical 

Cable barriers 
Provide flexible longitudinal restraint, 

often in medians 

Need functioning end anchors, tension, 

clear deflection space and appropriate 

maintenance 

Vehicle parapets 
Prevent vehicles leaving bridges and 

elevated structures 

Crash performance and loads transferred 

into the structure must both be 

acceptable 

Terminals and transitions 
Treat exposed ends and connect 

systems of different geometry or 

stiffness 

A discontinuity can create spearing, 

pocketing, snagging or abrupt redirection 

Crash cushions 
Manage head-on or oblique impacts 

with point hazards and diverges 

Redirective and non-redirective devices 

serve different layouts and need 

protected recovery space 

Motorcycle protection 
Reduce direct contact between a 

sliding rider and barrier posts or 

openings 

Supplements the vehicle barrier and 

needs its own assessment route 

Temporary and removable 

systems 
Protect road works or controlled 

openings while preserving operations 

Containment, anchorage, displacement, 

work-zone geometry and worker 

exposure must be considered together 

 

What scientific evidence can - and cannot - show 

Roadside-safety evidence comes from several levels: controlled full-scale crash tests, validated numerical 

models, instrumented component tests, in-depth crash reconstruction, observational crash databases and 

network-level risk models. Each answers a different question. A laboratory test gives repeatability and 

classification; a real-world study gives external validity but is affected by road selection, traffic, reporting and 

maintenance differences. 

https://www.cedr.eu/download/Publications/2013/T10_Forgiving_roadsides.pdf
https://www.cedr.eu/download/Publications/2013/T10_Forgiving_roadsides.pdf
https://bds-bg.org/bg/project/show/bds%3Aproj%3A126975
https://www.voestalpine.com/kremsfinaltechnik/en/products/road-safety/
https://www.rebloc.com/productfinder
https://en.bluesystems.se/products/safety-barriers/
https://www.tubosider.it/en/tubosider-and-ponte-genova-san-giorgio/
https://www.rebloc.com/news/new-technical-specification-for-terminals
https://www.smaroadsafety.com/en/crash-cushions-the-invisible-guardians-of-our-roads/
https://www.passco.international/passco-mps
https://bds-bg.org/en/project/show/bds%3Aproj%3A124923
https://bds-bg.org/en/project/show/bds%3Aproj%3A124923
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Effectiveness is relative to the hazard behind the barrier 

A barrier is not harmless. The scientific comparison is between the expected consequence of striking the 

barrier and the expected consequence of reaching the unshielded hazard. In an in-depth study of 1,092 run-

off-road crashes on Italy’s A16 motorway, Montella and Pernetti found crashes into ditches, walls and slopes 

more severe than crashes into roadside steel barriers; impacts with blunt barrier ends were markedly more 

severe than impacts along the longitudinal rail. The study is historical and site-specific, but it illustrates why 

hazard removal and safe terminals matter as much as the long central section. 

No universal percentage reduction should be assigned to ‘guardrails’ as one class. Barriers are preferentially 

installed at more dangerous sites, system types differ, and police data may not identify the exact product, 

installation condition or impact geometry. A credible effectiveness estimate must compare like with like and 

account for this selection bias. 

A standard test is a performance envelope, not every real crash 

Full-scale testing remains indispensable because it observes the coupled vehicle–barrier–ground response. 

Yet the test matrix is a set of reproducible probes, not a model of every collision. Research by Abraham and 

colleagues found that a substantial share of observed run-off-road impact angles exceeded the 20° 

passenger-car angle used in relevant EN 1317 tests. A 2024 German analysis likewise argued that changes in 

vehicle fleets and real impact parameters merit continued re-evaluation of the test strategy. 

This does not make the standard meaningless. Standardisation provides a comparable minimum evidence 

base. It means only that an EN 1317 classification should be read precisely: the system met defined 

acceptance criteria under defined impact conditions. Performance outside that envelope depends on how far 

the real event departs from the test and on the installation environment. 

Safe components can form an unsafe combination 

A particularly instructive full-scale and numerical study placed an EN 12767 lighting column inside the 

working width of an H2/W4/A steel barrier. The barrier and column had each been assessed separately. In 

combination, the column constrained the barrier’s normal deformation and changed post-release behaviour; 

the barrier formed a ramp and failed to redirect the bus as it had without the obstruction. The lesson is 

broader than one product: separately compliant objects do not automatically form a compliant roadside 

system. 

That interaction is why the space behind a barrier is functional engineering volume. Trees, poles, cabinets, 

drainage structures, bridge elements or stored materials inside the working-width or vehicle-intrusion 

envelope can change performance even when the visible rail is undamaged. 

Different road users, different injury mechanisms 

A passenger car, heavy vehicle and sliding rider do not interact with a barrier in the same way. A car needs 

containment with tolerable occupant acceleration and a stable exit path. Heavy vehicles add mass, higher 

https://trid.trb.org/View/1100603
https://doi.org/10.1080/13588265.2016.1164444
https://doi.org/10.1080/13588265.2016.1164444
https://pubmed.ncbi.nlm.nih.gov/39386865/
https://www.mdpi.com/1996-1944/15/14/4926
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centres of gravity and greater rollover or override demand. Motorcyclists may separate from the machine 

and strike posts or edges directly; the European Commission’s powered-two-wheeler review therefore treats 

rider-friendly infrastructure as a distinct Safe System issue. 

The changing vehicle fleet - larger SUVs, heavier vehicles and electric vehicles - deserves continued research 

because mass, stiffness, geometry and centre-of-gravity position affect impact demand. It is not, by itself, 

evidence that all existing barriers are unsafe. The scientifically defensible response is updated crash data, 

representative test vehicles, validated simulation and revision of standards where the evidence supports it. 

How road barriers are made and controlled 

Manufacturing is one link in a chain that begins with a crash-tested design and ends with a traceable, 

correctly installed product. The system developer defines the configuration; a factory produces components 

under factory production control; the legal manufacturer declares performance; distributors move the 

product; and installers assemble it under the approved project and manual. These roles may belong to one 

group or to several companies. 

Steel, concrete and cable systems 

Steel systems begin with sheet or coil of a specified grade. Components are cut, punched and cold-formed or 

pressed; posts, spacers, plates and connectors are fabricated; fasteners are produced to specification; and 

corrosion protection is applied, commonly by hot-dip galvanising. Bulgaria’s ordinance refers to BDS EN ISO 

1461 for hot-dip-galvanised metal components. That standard concerns coating quality and durability - not 

crash performance. 

Concrete systems may be precast or cast in place. Concrete properties, reinforcement, segment joints, 

foundations and anchors are part of the structural response. A rigid barrier can remain visually straight while 

connections, anchorage or the supporting bridge deck still require engineering assessment. 

Cable systems use high-tensile steel ropes, yielding posts, tensioning hardware and substantial end anchors. 

Cable number, elevation, post behaviour, pre-tension and anchor condition are functional variables. A cable 

without its tested tension and anchorage is not the assessed system. 

Product-type assessment relies on full-scale impact testing. Series production is then controlled so that 

delivered units remain consistent with the assessed type. Traceability, factory-production-control records 

and product-specific documentation matter because a barrier can look familiar while differing in the details 

that govern its crash response. 

Who manufactures vehicle-restraint systems in the EU? 

Europe’s market includes system developers, steel-forming and galvanising plants, precast-concrete licence 

networks, cable specialists, crash-cushion makers and installation contractors. The following representative 

map is not an exhaustive register, endorsement or market-share ranking. 

https://road-safety.transport.ec.europa.eu/document/download/0d0ec5d4-86df-4e30-9a32-3a2730cc7583_en?filename=ERSO-TR-Powered-two-wheelers-20240912.pdf
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Manufacturer or system 

owner 
Documented EU production model and main specialism 

MEISER Road Safety 
Production at Schmelz-Limbach in Germany and Jawor in Poland; galvanised-steel 

permanent, bridge and temporary restraint systems 

voestalpine Krems Finaltechnik 
Austrian in-house development and production of steel barriers, bridge systems, 

terminals, transitions and crash cushions 

DELTABLOC International 
Austrian system developer using approved local-license production, particularly for 

heavy precast-concrete systems 

REBLOC 
Austrian developer and producer of permanent and temporary precast-concrete 

barriers, bridge systems and transitions 

Marcegaglia Buildtech Steel road-barrier range produced at Pozzolo Formigaro in Italy 

Tubosider 
Italian steel road and bridge barriers with product-specific production and CE 

documentation 

SMA Road Safety 
Italian specialist in crash cushions, terminals, movable gates and longitudinal or 

temporary systems 

Road Steel / Gonvarri 
Spanish development, manufacture and installation of steel barriers, parapets, 

terminals, cushions and motorcycle protection 

Metalogalva 
Portuguese steel fabrication and hot-dip galvanising for road and bridge systems; 

some concrete products belong to licensed chains 

Tertu Equipements 
French specialist in crash-tested wood-and-steel systems and associated transitions 

or rider protection 

Stalprodukt Polish in-house steel-barrier production and galvanising 

Blue Systems / SAFENCE 
Swedish developer and supplier of high-tension cable-barrier systems; plant-level 

fabrication requires product documentation 

 

For a particular road, the relevant evidence is not a brand list. It is the exact system designation, legal 

manufacturer, production site or licensee where relevant, Declaration of Performance, factory-production-

control evidence, batch and delivery traceability, installation record and as-built acceptance. 

Bulgaria: documented production bases 

Public evidence reviewed to 11 August 2026 supports three clearly documented current Bulgarian production 

bases for complete steel road-restraint systems, plus one manufacturer whose publicly displayed certificate 

had expired. This is an evidence-qualified list, not a claim that no other producer exists. 

 

Company and location Publicly documented production evidence 

https://roadsafety.meiser.de/en/production-sites.html
https://www.voestalpine.com/kremsfinaltechnik/en/products/road-safety/
https://deltabloc.com/en/license-model
https://www.rebloc.com/company
https://www.marcegagliabuildtech.it/en/pozzolo-formigaro-plant/
https://www.tubosider.it/en/road-safety-barriers/
https://www.smaroadsafety.com/en/about-us/
https://www.roadsteel.com/en/
https://metalogalva.pt/en/front-page/
https://www.tertu.com/en/road-safety/wood-metal-guardrails/
https://www.stalprodukt.com.pl/en/offer/steel-safety-barriers/
https://en.bluesystems.se/products/safety-barriers/
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Company and location Publicly documented production evidence 

KMV Systems for Road Safety  

-  Pernik 

Two- and three-wave EasyRail systems; profiling, bending, welding and in-house 

galvanising; company statement of EN 1317 testing and continuing production 

control 

Jupiter 05 AD  -  Plovdiv 
Steel road and bridge systems, terminals and cushions; roll-forming, pressing, 

fabrication and a separate hot-dip-galvanising facility. Current company identity 

should be checked in project documents. 

ZPT AD  -  Straldzha 
Cold-formed steel profiles, SPO-97 systems and in-house galvanising; a current 

product-specific Declaration of Performance was publicly available for one SPO-97 

configuration 

Siminvest OOD  -  Radomir 
Physical production is described publicly, but the displayed constancy-of-

performance certificate stated validity only to 1 September 2024; current 

conformity must be established from current product documents 

 

The careful distinction is between a factory, a legal manufacturer, a system owner, a component supplier and 

an installer. A general ISO management certificate or the ability to galvanise steel does not by itself establish 

EN 1317 performance for every product a factory can make. 

Decoding EN 1317 

The central European framework is the EN 1317 family, adopted in Bulgaria as BDS EN standards. It is a CEN 

standard family, not one ISO guardrail standard. 

 

Document Main scientific or regulatory role 

BDS EN 1317-1:2010 
Terminology, general test criteria, instrumentation and impact-severity 

calculations 

BDS EN 1317-2:2010 
Performance classes and full-scale impact tests for safety barriers and vehicle 

parapets 

BDS EN 1317-3:2010 Crash-cushion classes, tests and acceptance criteria 

BDS EN 1317-5:2007+A2:2012 
Product requirements, durability and conformity assessment; the currently cited 

harmonised standard 

CEN/TS 1317-7:2024 Barrier terminals 

CEN/TS 1317-9:2024 Removable barrier sections 

CEN/TR 1317-10:2023 Transitions and connections 

CEN/TS 17342:2019 Motorcycle-protection systems attached to barriers 

CEN/TR 16949:2016 Pedestrian-restraint systems and pedestrian parapets 

https://www.mantineli.eu/bg/p/about
https://jupiterholding.bg/
https://www.zpt.bg/about-us.php?l=bg
https://siminvest-bg.com/ogranichitelni-sistemi/
https://bds-bg.org/en/project/show/bds%3Aproj%3A80040
https://bds-bg.org/en/project/show/bds%3Aproj%3A80041
https://bds-bg.org/en/project/show/bds%3Aproj%3A80042
https://bds-bg.org/en/project/show/bds%3Aproj%3A86629
https://bds-bg.org/bg/project/show/bds%3Aproj%3A124922
https://bds-bg.org/en/project/show/bds%3Aproj%3A124923
https://bds-bg.org/en/project/show/bds%3Aproj%3A123402
https://bds-bg.org/en/project/show/bds%3Aproj%3A108761
https://bds-bg.org/bg/project/show/bds%3Aproj%3A99630
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Document Main scientific or regulatory role 

CEN/TS 16786:2018 Separate assessment framework for truck-mounted attenuators 

BDS EN 12767:2019+A1:2025 
Passive-safety assessment for supports such as sign and lighting columns; not an 

EN 1317 barrier standard 

BDS EN ISO 1461:2023 Hot-dip-galvanised coatings; durability support rather than crash classification 

 

The principal EN 1317-2 outputs answer different questions: 

• Containment level: which standardised vehicle impact programme the system contained and 

redirected. 

• Impact severity: vehicle-based indices, including the Acceleration Severity Index (ASI) and Theoretical 

Head Impact Velocity (THIV), used as comparative proxies for occupant loading. 

• Dynamic deflection and working width: how far the barrier moved and how much lateral space the 

system occupied during the defining test. 

• Vehicle intrusion: how far the impacting vehicle body extended beyond the traffic face, especially 

important for buses and heavy vehicles. 

• Vehicle trajectory and stability: whether redirection, rebound, roll, pitch and exit behaviour stayed 

within acceptance criteria. 

An H2/W4/A label, for example, reports three different results. H2 includes a 13-tonne bus impact at 70 km/h 

and 20°, together with the required small-car assessment. W4 means the defining working width did not 

exceed 1.3 m. A is the lowest of the standard A–C impact-severity bands. It does not mean that every 

H2/W4/A system is geometrically interchangeable with another. 

For work within Bulgaria’s 2024 ordinance, permanent safety barriers must start at least at N2 and temporary 

barriers at least at T3, while the project may require a higher level because of speed, heavy traffic, an 

exposed bridge edge, a narrow median or the consequences of penetration. 

CE marking: what it proves - and what it does not 

For products within the harmonised scope of EN 1317-5, the manufacturer maintains factory production 

control, completes the applicable third-party route under Assessment and Verification of Constancy of 

Performance System 1, issues a Declaration of Performance and affixes CE marking. The mark links the 

supplied product to declared, assessed characteristics. 

CE marking does not select the right system for a road, approve the project, verify the ground, certify 

installation quality or make components from different systems interchangeable. A CE-marked N2 system 

cannot replace H2 where the project requires H2. 

The EU’s new Construction Products Regulation, Regulation (EU) 2024/3110, generally applies from 8 January 

2026. Its transition preserves the legacy Regulation (EU) No 305/2011 route for products still covered by an 

https://bds-bg.org/bg/project/show/bds%3Aproj%3A95082
https://bds-bg.org/bg/project/show/bds%3Aproj%3A126975
https://bds-bg.org/bg/project/show/bds%3Aproj%3A115070
https://single-market-economy.ec.europa.eu/sectors/construction/construction-products-regulation-cpr/declaration-performance-and-ce-marking_en
https://eur-lex.europa.eu/eli/reg/2024/3110/oj/eng
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older harmonised standard until the relevant reference is withdrawn or replaced. At the research cut-off, EN 

1317-5 remained on the Commission’s harmonised-standards list. 

ISO 9001, ISO 39001 and EN ISO 1461 answer different questions about quality management, road-traffic-

safety management and galvanised coatings. None replaces an EN 1317 crash-performance classification. 

From design to roadside: preserving the safety envelope 

A tested product becomes a roadside safety system only after a designer has identified the hazard, chosen 

the appropriate performance classes, set the length and position, treated the ends and interfaces, and 

confirmed that the road provides the support and deformation space used by the design. Installation is 

therefore part of functional safety, not a cosmetic final step. 

How the road context changes the design 

 

Road context Main system-level questions 

Ordinary road outside a 

settlement 
Is the roadside hazard more severe than a barrier impact? Is there recovery space? 

Are shoulder, slope, drainage and soil suitable? Is the working-width zone clear? 

Motorway or express road 
Should restraint be continuous in the median? What are the consequences of 

crossover? What heavy-vehicle demand, speed environment and post-impact 

trajectory must be managed? 

Median 
Can opposing traffic be physically separated? Is the median wide enough for 

deflection and intrusion? Are drainage, visibility, maintenance access and emergency 

openings compatible? 

Bridge or retaining structure 
Can the parapet contain the design vehicle without unacceptable loads on the deck? 

How are anchors, joints, transitions and approach barriers detailed? 

Curve, slope or ditch 
How do approach angle, vehicle roll and terrain change the rail’s effective height and 

post response? Can the terrain be made traversable before a barrier is added? 

Urban street 
Does a vehicle barrier create new risks for pedestrians, cyclists, stops, entrances or 

emergency access? Would speed reduction, street redesign or bollard-type 

protection address the hazard more directly? 

Road works 
What is the worker exposure, available lateral displacement, temporary anchorage, 

traffic speed and possibility of impact from either side? 

 

Interfaces are where systems often become vulnerable 

A long, uniform barrier can perform well while its interfaces remain weak. The length of need must start 

before the vehicle can pass behind the rail; terminals must avoid spearing or abrupt deceleration; transitions 

https://single-market-economy.ec.europa.eu/single-market/goods/european-standards/harmonised-standards/construction-products-cpdcpr_en
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must prevent pocketing between flexible and rigid systems; bridge approaches must not create a sudden 

stiffness or height change; and emergency openings must restore structural continuity when closed. 

Support conditions matter equally. Driven posts rely on ground behaviour; anchored systems rely on 

foundation and fastener capacity; concrete modules rely on joints, friction and anchorage; cables rely on 

tension and end foundations. Curbs, steep slopes, drainage channels or erosion can alter vehicle approach 

and system height. These are interactions, not secondary construction details. 

A sound project and installation should demonstrate: 

• a documented hazard and a justified decision to remove, redesign, relocate, make passively safe or 

shield it; 

• the required containment, impact severity, working width, intrusion class and effective length; 

• the exact product identity, Declaration of Performance and applicable conformity records; 

• correspondence with the assessed rails or modules, posts, spacers, connectors, anchors, foundations 

and installation manual; 

• correct alignment, height, support conditions, terminals, transitions and clear deformation space; and 

• as-built records and traceability sufficient to identify what was installed at the exact road location. 

Maintenance is part of safety performance 

A restraint system is a sacrificial or damage-tolerant asset. After an impact, visible rail deformation may be 

only part of the damage. Posts can rotate below ground, anchors can loosen, concrete connections can crack, 

cables can lose tension, and terminal mechanisms can be consumed. Corrosion, repeated minor impacts, 

vegetation, erosion and resurfacing can also change the effective geometry over time. 

Maintenance should therefore restore the approved configuration, not merely straighten the appearance. 

Inspection needs a current asset inventory, product identity, repair criteria, compatible replacement parts 

and a record of impacts. A shiny rail can be unsafe if its interfaces are wrong; a deformed rail may have saved 

occupants but must not be assumed ready for a second comparable impact. 

Who procures and finances these systems in Bulgaria? 

On the republican road network, the Road Infrastructure Agency (API) manages the roads and organises 

public procurement for construction, repair and maintenance under the Roads Act. Road-restraint systems 

may be procured through dedicated maintenance activity or included within a larger road, bridge or 

rehabilitation project. Financing follows the relevant public programme or project budget, including national 

and, where applicable, EU-co-financed investment. 

Municipalities or their designated municipal entities procure systems for municipal roads and streets, 

financed through municipal budgets, transfers or project funding. On a new road or major rehabilitation, the 

barrier is commonly one item within the main works contract. The identity of the procuring authority or 

https://www.lex.bg/laws/ldoc/2134914560
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prime contractor does not by itself identify the legal manufacturer or prove the technical quality of a 

particular installation. 

Where European practice is moving 

• Proactive network assessment. Directive (EU) 2019/1936 strengthens infrastructure-safety 

management beyond isolated crash locations and brings roadsides, clear zones and restraint systems 

into network-level assessment. 

• More attention to the whole system. Newer technical documents focus on terminals, transitions and 

removable sections - the short interfaces that can govern the outcome of a long installation. 

• Risk- and lifecycle-based selection. The question is moving from ‘which barrier is strongest?’ to ‘which 

treatment gives the lowest expected fatal and serious-injury risk over the site’s life?’ 

• Distinct treatment of motorcyclists. Dedicated lower rails and screens are increasingly considered 

where rider exposure and crash patterns justify them. 

• Better representation of the changing fleet. Research is testing the influence of mass, geometry, SUVs, 

heavy vehicles and electric vehicles, while avoiding the unsupported claim that one new vehicle 

category automatically invalidates every existing system. 

• Validated digital engineering. Finite-element models can explore parameter combinations that would 

be prohibitively expensive to crash-test, but models need validation against physical tests and should 

not be treated as self-certifying evidence. 

• Asset data and rapid damage detection. Mobile mapping, sensor-assisted inspection and 

georeferenced inventories can shorten the time between damage, diagnosis and repair - provided 

product identity and engineering interpretation remain part of the dataset. 

• Environmental performance. Recycled content, hot-dip-galvanising durability, Environmental Product 

Declarations and whole-life carbon are entering procurement. They supplement rather than replace 

crash performance and maintainability. 

CEN launched the TRUST project in July 2026 to prepare revision of the EN 1317 family. Until replacement 

standards are published and enter the applicable legal framework, current editions and Bulgarian selection 

rules remain the basis for projects and conformity claims. 

How to assess a specific installation scientifically 

Visual inspection is useful for locating damage, missing components, corrosion, alignment problems and 

blocked working space. It is not enough to determine complete conformity or predict a crash outcome. A 

defensible assessment should work through an evidence hierarchy: 

• Site function and hazard: road class, speed environment, traffic mix, curvature, slope, opposing traffic, 

exposed structures and vulnerable-road-user context. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L1936
https://www.cencenelec.eu/news-events/news/2026/call-for-tender/2026-07-07-trust/
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• Design rationale: why restraint was selected instead of removal, relocation or redesign, and which 

performance classes and length were required. 

• Product identity: exact designation, Declaration of Performance, drawings, factory-production-control 

evidence and installation manual. 

• As-built condition: line, height, support, post or module spacing, anchors, joints, terminals, transitions 

and unobstructed working-width or intrusion space. 

• Condition through time: previous impacts, repairs, corrosion, resurfacing, soil erosion, vegetation, 

cable tension and changes to objects behind the barrier. 

• If performance in a specific collision is being studied: vehicle mass and load, speed, angle, trajectory, 

contact sequence, road and soil condition, deformation, occupant data and post-impact motion. 

The last step is crucial. A barrier that is penetrated in a collision outside its declared test envelope is not 

automatically non-compliant; a barrier that contains a vehicle is not automatically correctly installed. 

Compliance, condition and crash causation are related but distinct scientific questions. 

The real standard is system performance 

The mantinela is best understood as a late-acting component in a layered road-safety system. The preferred 

sequence is to prevent the departure, create recovery space, remove or soften the hazard and only then 

shield the residual danger. When a barrier is necessary, its job is not to remain perfectly straight. Its job is to 

manage momentum, maintain a redirecting surface, limit occupant loading and prevent a worse trajectory. 

Safety therefore does not reside in one rail, one material or one certificate. It emerges from the interaction 

of road, speed, vehicle, user, hazard, tested restraint system, ground or structure, installation, maintenance 

and emergency response. The scientifically useful question is not ‘Is there a mantinela?’ It is ‘Does the 

complete roadside system reduce the probability of death or serious injury under the risks that actually exist 

here?’ 

Editorial research note and principal sources 

This article reflects sources checked to 11 August 2026. It is an explanatory and journalistic-research 

overview, not a licensed standard, technical inspection, approved road project, conformity assessment, 

forensic opinion or finding of liability. EN and BDS standards are copyrighted; engineering work must use the 

current official editions and the exact product documentation. 

References to manufacturers describe publicly documented production models and products. They do not 

constitute endorsement, market-share ranking or proof that a named system was installed at a particular 

location. Public information may be incomplete or later amended. 

Safe System, roadside science and standards 

European Commission - Road Safety Thematic Report: Safe System Approach (2023) 

https://road-safety.transport.ec.europa.eu/document/download/b41a6def-25f2-41e0-a91a-6df965d20435_en?filename=Road_Safety_Thematic_Report_Safe_System_Approach_2023.pdf
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European Road Safety Observatory - Main factors causing fatal crashes (2024) 

PIARC Road Safety Manual - Safe System principles 

CEDR - Forgiving Roadsides Design Guide 

CEDR - SAVeRS guideline for vehicle-restraint-system selection 

La Torre et al. - Selection of the Most Appropriate Roadside Vehicle Restraint System (2016) 

Montella and Pernetti - In-depth investigation of run-off-road crashes on the A16 motorway 

Abraham et al. - Impact speed and angle conditions for EN 1317 barrier tests (2016) 

Berg - Safety barriers under changing operating conditions (2024) 

Wolny et al. - Lighting column inside the working width of a W-beam barrier (2022) 

European Commission - Powered Two-Wheelers thematic report (2024) 

Directive (EU) 2019/1936 - road-infrastructure safety management 

Bulgarian Ordinance No. RD-02-20-1 of 1 April 2024 

Bulgarian Roads Act 

Bulgarian Institute for Standardization - BDS EN 1317-5 

European Commission - harmonised standards for construction products 

European Commission - Declaration of Performance and CE marking 

Regulation (EU) 2024/3110 - Construction Products Regulation 

CEN-CENELEC - TRUST project for revision of the EN 1317 family 

Manufacturing and representative technical sources 

MEISER Road Safety - production sites 

voestalpine Krems Finaltechnik - road-safety systems 

DELTABLOC - licensed-production model 

REBLOC - precast-concrete restraint systems 

Marcegaglia Buildtech - Pozzolo Formigaro production plant 

Tubosider - road and bridge restraint systems 

SMA Road Safety - specialist restraint products 

Road Steel / Gonvarri - Spanish road-safety operation 

Metalogalva - steel fabrication and galvanising 

Tertu - wood-and-steel road-safety production 

Stalprodukt - steel safety-barrier production 

Blue Systems / SAFENCE - cable restraint systems 

KMV Systems - Pernik production statement 

Jupiter Holding - Plovdiv production facilities 

ZPT - Straldzha production and product documentation 

Siminvest - Radomir production statement 

 

 

Disclaimer: This report is prepared for informational and journalistic-research purposes only. It is based on publicly available documents, official 

announcements, procurement records, published reports, court and prosecutorial statements, company information and other sources 

accessible as of the stated research cut-off date. The report does not constitute a technical inspection, forensic expertise, legal opinion, audit, 

certification assessment or determination of liability. It cannot establish whether a specific road restraint system, installation, company or 

contract complies with applicable standards without examination of the exact site, approved design, Declaration of Performance, installation 

records, maintenance history and, where relevant, expert testing. References to companies, public authorities, contracts, tenders, crash 

investigations or published findings are descriptive and evidence-based. A tender winner, supplier or manufacturer is not necessarily the entity 

that physically installed, maintained or designed a particular barrier system. No inference of wrongdoing, liability or non-compliance should be 

drawn beyond what is expressly supported by the cited public record. Public information may be incomplete, amended, disputed, superseded 

or unavailable. Readers should verify any material fact with the competent authority or an appropriately qualified engineer, lawyer or auditor 

before making decisions or relying on the report. 
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