CNT Plus powered by STEELIKE UHPC White Paper | LAND Infrastructure | Lifecycle Extension

Land Infrastructure
Needs Lifecycle Extension,
Not Repeated Intervention.
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A strategic technical white paper on Steelike UHPC - Ultra High Performance Composite
for long-life roads, road barriers, bridge joints, drainage systems, retention assets and
land infrastructure exposed to hot-climate and freeze-thaw environments.

The real cost is not the material. It’s the downtime.
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1. Executive Summary

Land infrastructure is not only built once. It is maintained, closed, repaired, inspected and revisited throughout its
service life.

For roads, bridge joints, deck details, barriers, drainage assets, retention structures and heavy-duty transport
surfaces, the highest cost is often not the material used during construction. It is the operational consequence of
repeated intervention: lane closures, detours, traffic management, procurement cycles, inspection, supervision, user
disruption and loss of asset availability.

This is especially relevant in demanding exposure environments where infrastructure owners have limited tolerance
for repeated closures.

In Gulf and Middle East conditions, land infrastructure may face high temperatures, abrasion, dust, thermal
gradients, heavy traffic and accelerated surface wear. In Nordic and Northern European conditions, the dominant
risks may come from water ingress, road salts, chloride exposure, freeze-thaw cycling and post-winter maintenance
demand.

The exposure mechanisms differ. The owner problem is the same: repeated intervention.

CNT Plus, powered by STEELIKE, the authorised EU entity/platform for Steelike UHPC, positions Steelike UHPC as a
durability-led Ultra-High-Performance Composite system for selected infrastructure zones where conventional
repair logic can create recurring lifecycle cost.

It is not positioned as a universal replacement for conventional materials. Its strongest relevance is in high-
maintenance, high-downtime and high-exposure details where low absorption, dense matrix behaviour, high
mechanical performance and reduced ingress potential may support longer service intervals and lower operational
disruption.

EXECUTIVE SUMMARY

Infrastructure performance is not defined by the material.
It is defined by the time between interventions.

TRADITIONAL APPROACH
Frequent Repairs

Validated Intervention

& Longer time between works
Minimal traffic disruption
Lower lifecycle cost
Better asset availability

Lower carbon impact
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LIFE CYCLE
High total cost of ownership w total cost of ownership

CNT Plus powered by STEELIKE focuses on targeted, high-performance
The real cost is not the material. It is the downtime. interventions that extend the time between works and reduce

lifecycle cost, disruption and carbon.

The decision logic is therefore not only technical. It is economic and operational.

Where an asset owner evaluates only the initial material cost, the higher-value intervention may appear expensive.
Where the same decision is evaluated through lifecycle performance, downtime exposure, traffic disruption, repair
frequency and maintenance mobilisation, the strategic value of a longer-life composite system becomes clearer.

Steelike UHPC should be considered for applications such as bridge joints and headers, selected deck overlays, high-
wear pavement details, road barriers, drainage channels, retention assets, logistics surfaces and other infrastructure
zones where repeated repair has a disproportionate operational cost.

This white paper does not argue for UHPC everywhere. It argues for disciplined deployment where the exposure,
asset criticality, maintenance history and downtime cost justify a higher-performance intervention.
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Each application requires project-specific engineering assessment, substrate evaluation, exposure analysis,
specification, testing and quality control. Structural use, safety-critical details and public infrastructure deployment
must be validated against the applicable design framework, local standards and owner requirements.

The purpose of this white paper is to support a procurement shift: from buying short-term repair materials to
specifying longer-life infrastructure interventions.

The real cost is not the material. It is the downtime.

2. Why Land Infrastructure Is a Lifecycle Cost System

The cost of land infrastructure does not end at construction. It continues through every inspection, access plan,
repair campaign, closure, detour, replacement cycle and repeated maintenance decision.

Roads, concrete highways, bridges, road barriers, bridge joints, drainage systems, retention assets and heavy-duty
transport surfaces are not one-time construction objects. They are long-term operational systems exposed to traffic,
climate, water, salts, abrasion, thermal movement, load cycles and public expectations for continuous availability.

This changes how material decisions should be made.

The visible investment is usually simple to compare: material price, installation cost, contractor bid and execution
time. The lifecycle exposure is harder to see. It is shaped by how often the owner must return to the same asset, how
difficult access is, how disruptive the intervention becomes and whether the same deterioration mechanism remains
active after repair.

A repair is therefore not only a technical event. It is a lifecycle cost event.

Every intervention may require condition assessment, design review, procurement, contractor mobilisation, traffic
management, lane closure, supervision, inspection, reopening control and future monitoring. Where the repaired
zone deteriorates again, the same cost chain starts again.

For low-consequence assets, initial material cost may remain the dominant decision variable. For high-use roads,
bridge joints, deck details, drainage channels, industrial access routes and logistics surfaces, that logic is often
incomplete. In these assets, repeated intervention can become more expensive than the visible repair.

The key lifecycle cost drivers are:

* how often the asset requires intervention;

« how difficult or expensive the asset is to access;

» whether the asset is critical to traffic, logistics or service continuity;

» whether water, salts, heat, abrasion or heavy loads accelerate deterioration;

« whether repair creates closure, detour, traffic management or operational disruption;

« whether the selected repair method delays the failure mechanism or only treats visible damage.

This is where durability becomes an economic variable.

A material with a higher initial cost may be technically and economically justified where it extends the interval
before the next intervention, reduces ingress potential, improves resistance to exposure mechanisms and lowers the

owner’s need to return to the same location. That value must be assessed through asset-specific lifecycle logic, not
assumed.

For CNT Plus powered by STEELIKE, this is the correct LAND decision framework.

Steelike UHPC should be evaluated where the asset problem is not only damage, but repeated damage; not only
repair, but repeated repair; not only cost, but cost plus disruption, access, closure and lifecycle exposure.
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Its relevance is strongest in selected high-maintenance and downtime-sensitive zones where documented material
behaviour, including low absorption, dense matrix behaviour, reduced ingress potential and high mechanical
performance, can be connected to a specific deterioration mechanism and validated for the project.

This does not mean that every land infrastructure asset requires Steelike UHPC. It means that selected assets should
be evaluated differently when repeated maintenance becomes the real cost driver.

The lifecycle question is not only: What does the material cost today?

The better question is: How many times will the owner need to return to this asset during its service life?

INFRASTRUCTURE COST ICEBERG

The visible repair cost is rarely the full owner exposure.

VISIBLE COST

Material
. Installation

HIDDEN LIFECYCLE EXPOSURE

Inspection -

Access planning
Procurement - .
Contractor mobilisation ———————— = 15 Infrastructure owners
face significant exposure
beyond the visible

repair cost.

Traffic management ——————————————————————=
Lane closures —— .
Detours S )
Supervision

User delay

Downtime, disruption

and repeated intervention
Repeat repair drive the real cost.
Lifecycle carbon pressure

3. The Real Cost Is Not the Material. It’s the Downtime.

A repair is visible on a budget line. Downtime is visible across the whole operating system.

When a road lane, bridge deck, ramp, barrier zone, drainage asset, logistics surface or heavy-duty transport area is
taken out of service, the cost expands beyond the repair itself. The owner is no longer managing only material,
labour, equipment and execution time. The owner is managing restricted access, traffic control, detours, public
communication, inspection, reopening criteria, operational delay and the risk of returning to the same location
again.

This is where downtime changes the financial equation.

For a road authority, downtime may mean lane closures, congestion, detours, public complaints and pressure to
complete work inside restricted windows.

For a concession operator, downtime may affect availability requirements, service-level expectations, penalty
exposure, maintenance planning and long-term asset reputation.

For a logistics terminal, port, industrial site or heavy-duty transport surface, downtime may interrupt throughput,
vehicle movement, loading operations, emergency access or internal production flow.
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For a public agency, downtime may become more than an engineering issue. It may become a budget, governance,
safety and public-confidence issue.

The repair itself is only the visible layer.

The full downtime cost stack may include:

e direct repair cost;

e access planning and temporary works;

e contractor mobilisation and demobilisation;

« traffic management and work-zone protection;

e lane closures, detours and restricted movement;
e supervision, inspection and reopening control;

e user delay and logistics disruption;

e communication, complaints and public pressure;

« follow-up monitoring and repeated intervention risk.

This is why the lowest material cost is not always the lowest owner cost.

A lower-cost repair may be appropriate where the asset is low-consequence, access is easy, exposure is moderate
and future intervention is acceptable. But where the same zone fails repeatedly, where access is difficult, where
traffic or operations are disrupted and where closure cost is high, material selection should be evaluated through
downtime exposure as well as installed cost.

For CNT Plus powered by STEELIKE, this is one of the central LAND arguments.

Steelike UHPC should be evaluated where a longer validated service interval could reduce the owner’s need to close,
access, repair and reopen the same asset repeatedly. Its relevance is strongest where documented material
behaviour, including low absorption, dense matrix behaviour, reduced ingress potential, high mechanical
performance and validated interface performance, can be connected to the deterioration mechanism that normally
triggers the next intervention.

This is not a guarantee of reduced downtime in every project. Downtime reduction must be assessed through asset
condition, exposure environment, repair history, traffic or operational dependency, execution method, curing
control, reopening requirements, inspection strategy and owner acceptance.

The strategic value of a high-performance composite system is not that it looks better on the material line. It is that,
where validated, it may change the frequency and consequence of intervention.

For decision-makers, the question should not only be:
What does the repair cost today?
The stronger question is:

What does it cost every time this asset has to be taken out of service again?

Downtime is not a side effect of repair. For infrastructure owners, it is often the cost that determines
whether a material decision was justified.
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DOWNTIME COST STACK

DOWNTIME COST STACK

The real cost of intervention across the full operating system

Material is only a small part of the total cost. Downtime multiplies every intervention.

Typical share
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*Indicative ranges based on typical road and bridge intervention scenarios. Actual values vary by asset, location and project conditions.

WHAT DRIVES DOWNTIME COST?

Every closure removes capacity and creates congestion
outside the work zone.

Detours increase travel distance, fuel consumption
and emissions.

Mobilisation repeats with every repair cycle.

Users lose time. Operations lose flow. Windows
for work are limited.

Safety exposure increases for workers and road users.

More interventions mean more inspections,
reports, permits and administration.

Reputation, claims and long-term asset value
are affected by reliability.

OE@@O®®E

THE HIDDEN COST IS CUMULATIVE.

Each intervention adds to the next one.

51

The system pays every time.

LONGER LIFE = FEWER INTERVENTIONS
= LOWER DOWNTIME COST

Caption: Downtime cost is asset-specific. It should be assessed through traffic, access, operational dependency, repair frequency and lifecycle forecasting.

Climate reference

Main exposure drivers

Typical asset risk points

Decision indicator

Gulf / Middle East

Extreme heat periods, dust, abrasion,
heavy traffic, thermal gradients

Road slabs, joints, barriers, ramps,
drainage, industrial roads

Hot-climate maintenance exposure

Nordic / Northern Europe

Freeze-thaw, water ingress, de-icing
salts, chlorides, winter maintenance
cycles

Bridge joints, decks, pavement edges,
culverts, barriers

Water/salt ingress exposure

European Union policy context

Resilience, sustainability, network
continuity, lifecycle value

TEN-T assets, public roads, bridges,
transport corridors

Lifecycle procurement relevance

Factor Gulf road zone example Nordic bridge joint example
Exposure severity 5 5
Access difficulty 4 4
Intervention frequency 3 4
Indicative index 5x4x3=60 5x4x4=80

4. Climate-Driven Lifecycle Risk: Gulf Heat and Nordic Freeze-Thaw

Climate does not damage land infrastructure in one universal way.

In hot-climate environments, the pressure may come from long-duration heat, thermal gradients, dust, abrasion,
heavy wheel loading, braking forces and the operational need to keep roads and logistics corridors available. In
Nordic and Northern European environments, the pressure may come from water ingress, de-icing salts, chloride
exposure, freeze-thaw cycling, scaling and recurring post-winter maintenance.

The mechanisms are different. The lifecycle consequence is similar.

Climate exposure can shorten the interval between interventions. For asset owners, the issue is not only whether

damage appears. The issue is how often the same exposure mechanism forces the owner to inspect, access, close,
repair and reopen the same asset.

This is why climate risk should be treated as a lifecycle cost driver.

© 2026 CNT Plus Sp. z 0.0. All rights reserved. | CNT Plus powered by STEELIKE | UHPC White Paper | LAND Infrastructure | Lifecycle Extension




Steelike UHPC should be evaluated where climate exposure repeatedly attacks high-maintenance details and where
a durability-led intervention may help extend the time before the next repair. This evaluation must remain project-
specific and evidence-based. Climate relevance does not equal automatic approval, guaranteed service life or
universal suitability.

4.1 Gulf / Middle East Exposure: Heat, Dust, Abrasion and Road Availability

In Gulf and Middle East environments, the dominant infrastructure pressure is often not winter damage. It is the
combined effect of heat, dust, abrasion, thermal movement, heavy traffic and limited tolerance for repeated closures.

The maximum air temperature is only one part of the problem. The more important issue is the operational
combination: high surface temperature, heavy axle loading, braking and acceleration forces, dust abrasion, rapid
moisture loss during execution, thermal gradients and pressure to return assets to service quickly.

For road authorities, public agencies, concession operators, logistics owners and industrial infrastructure operators,
these conditions can make selected road and roadside details high-maintenance zones.

Relevant evaluation areas may include:

e concrete pavement joints, slab edges and slab corners;

« braking zones, acceleration lanes, bus bays, roundabouts and intersections;

e ramps, toll and control areas, industrial access roads and heavy-traffic sections;

e road barriers, median separators, bridge joints, drainage channels and logistics surfaces.

In these zones, Steelike UHPC should not be presented as a universal road material. It should be assessed as a
targeted high-performance composite system for selected locations where heat, abrasion, traffic and downtime
pressure overlap.

The key Gulf question is:
Can a durability-led intervention reduce the need to return to the same high-wear zone under hot-climate operating
conditions?

4.2 Nordic / Northern European Exposure: Water, Salt and Freeze-Thaw Cycling
In Nordic and Northern European environments, the deterioration logic is different.

The main issue is often the sequence of water ingress, de-icing salt exposure, chloride movement, freezing,
expansion, scaling, cracking, edge loss and repeated post-winter repair.

Water can enter through joints, cracks, edges, porous surfaces, damaged details or poorly drained zones. De-icing
salts increase chloride exposure. Freeze-thaw cycling converts water movement into physical damage. Traffic then
opens the defect further.

For cold-region infrastructure, the material decision should focus on controlling ingress and resisting exposure-
driven deterioration. Low absorption, dense matrix behaviour, chloride-related performance, freeze-thaw evidence
and interface control are relevant because water and salt often start the next maintenance cycle.

Relevant evaluation areas may include:

« bridge joints, joint headers and transition zones;

« bridge decks, overlays, edge zones and drainage details;

e concrete pavement edges, slab joints and repair patches;

e culverts, drainage channels, tunnel approaches, parking decks and roadside elements.

In these zones, Steelike UHPC should be assessed where the asset problem is not simply visible damage, but
repeated winter-triggered deterioration.

The key Nordic question is:
Can the selected detail interrupt the water-salt-freeze-thaw chain that normally starts the next maintenance cycle?
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4.3 Climate Risk as a Procurement Filter
Climate exposure should not be treated as background information. It should be part of the procurement filter.

A material decision should ask:

e Which exposure mechanism is damaging the asset?

* How often does that mechanism trigger repair?

» How difficult is access?

* What is the operational cost of closure?

¢ What material behaviour is required?

¢ What evidence is available?

e What validation route is required before specification?

This creates a more disciplined decision route for Steelike UHPC.

The material is most relevant where climate exposure, repeated intervention, difficult access and downtime
sensitivity overlap. It is less relevant where the asset is low-consequence, easily accessible, lightly exposed or where
conventional repair already provides acceptable lifecycle performance.

4.4 Steelike UHPC Evaluation Under Climate Risk

For CNT Plus powered by STEELIKE, the climate argument must remain evidence-based.

General UHPC literature can support the wider technical context around low permeability, chloride resistance,
freeze-thaw durability, abrasion resistance and infrastructure preservation. It does not automatically prove Steelike-
specific performance.

Steelike-specific claims must be based on CNT / Steelike documentation, laboratory evidence, project-specific testing
and authority acceptance.

Documented Steelike / CNT Plus evidence relevant to climate exposure may include compressive strength, low
absorption, chloride-related test scope, freeze-thaw testing, scaling resistance, abrasion resistance, bond or pull-off
testing, pull-out resistance and surface resistivity categories. These parameters matter because they connect to the
mechanisms that drive repeated maintenance.

They do not remove the need for engineering validation.

Low absorption does not mean waterproof.

High strength does not prove bond, movement compatibility or service life.
Freeze-thaw evidence does not replace local exposure assessment.

Climate relevance does not equal authority approval.

The correct climate position is precise:

Steelike UHPC should be evaluated where climate exposure repeatedly drives maintenance, where conventional
repair cycles create downtime pressure, and where documented material behaviour can be connected to the failure
mechanism through project-specific validation.
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EVALUATION ROUTE

General UHPC Context
Steelike Evidence

Project Validation

Owner Acceptance

Climate relevance does not equal automatic approval. Project-specific validation required.

CNT Plus pc

ed by STEELIKE | Steelike UHPC — Ultra High Performance Comp

Caption: Different climates create different degradation chains. The owner problem is the same: repeated intervention under exposure.

Source Type

FHWA UHPC publications

Used For

General UHPC bridge preservation, repair, overlays, link slabs,
field-cast connections and bridge-owner context

FHWA LCCA / pavement
decision sources

Lifecycle cost logic, comparison of investment alternatives and
owner-cost evaluation

Not Used For

Steelike-specific performance guarantees

Guaranteed cost savings

European Commission

Sustainable and resilient transport policy, TEN-T context, network
continuity and long-term infrastructure value

Product certification or material approval

UN SDG 9

Resilient infrastructure and sustainable infrastructure direction

Material performance claims

NATO climate-resilience
context

Peer-reviewed UHPC literature

Climate stress, resilience and institutional awareness of
infrastructure exposure

Defence, blast, ballistic, STANAG or protection
claims

General UHPC durability mechanisms and lifecycle research

Steelike-specific values unless Steelike was
directly tested

CNT / Steelike documentation

Steelike UHPC -specific material data and documented
performance indicators

Unsupported generalisation beyond tested
conditions

5. Institutional and Technical Reference Framework

Advanced infrastructure materials should not be specified through marketing claims alone.

For public roads, bridges, drainage assets, barriers, heavy-duty transport surfaces and safety-critical land
infrastructure, the decision route must connect policy objectives, technical guidance, material evidence, project-
specific validation and owner acceptance.

This is especially important for UHPC composite systems.

General UHPC literature and international guidance can provide a valuable technical reference framework. They
help explain why UHPC is relevant for infrastructure preservation, bridge details, durable connections, deck
overlays, chloride exposure, freeze-thaw environments, structural design and long-life rehabilitation.

However, these references do not automatically certify every UHPC product for every application.

For CNT Plus powered by STEELIKE, the correct position is disciplined:
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https://www.fhwa.dot.gov/publications/lists/022.cfm
https://www.fhwa.dot.gov/pavement/lcca/
https://www.fhwa.dot.gov/pavement/lcca/
https://sdgs.un.org/goals/goal9
https://www.nato.int/en/news-and-events/articles/news/2024/07/09/nato-releases-2024-climate-change-and-security-impact-assessment-report
https://www.nato.int/en/news-and-events/articles/news/2024/07/09/nato-releases-2024-climate-change-and-security-impact-assessment-report

General UHPC references support the technical context. Steelike-specific performance claims must be based on
Steelike / CNT Plus documentation, laboratory evidence, project-specific testing, engineering design and owner or
authority acceptance.

5.1 Policy and Owner Context

Across transport infrastructure, public authorities and asset owners are increasingly expected to consider resilience,
safety, lifecycle performance, maintenance burden and long-term availability.

This matters because material decisions are no longer only construction decisions. They influence inspection
frequency, repair intervals, closure planning, user disruption, carbon pressure from repeated works and long-term
public asset value.

For land infrastructure, the relevant owner question is not only:
Can this material be installed?

The stronger question is:
Can this material support a validated longer-life intervention in the specific asset, exposure condition and
operational environment?

5.2 UHPC Technical Reference Context

UHPC is increasingly addressed in international bridge and infrastructure guidance, research reports and technical
documents. These references are useful because they establish the broader engineering context for high-
performance cementitious composite materials, including:

- high compressive strength;

- post-cracking tensile behaviour where fibre reinforcement is validated;
- dense matrix behaviour;

- reduced liquid ingress potential;

- chloride-related durability;

- freeze-thaw durability;

- bridge connection and overlay applications;

- structural design considerations;

- quality control and execution sensitivity.

These references should be used as technical context, not as a substitute for Steelike-specific evidence.

Where a project involves structural use, public infrastructure, safety-critical details or authority-controlled assets,
the relevant design framework, testing requirements, exposure classification, execution method and approval
pathway must be defined by qualified engineers and accepted by the owner or authority.

5.3 Steelike / CNT Plus Evidence Route
Steelike UHPC should be evaluated through a documented evidence route.

Relevant Steelike / CNT Plus evidence may include material data sheets, laboratory certificates, compressive
strength results, absorption testing, chloride-related tests, freeze-thaw testing, scaling resistance, abrasion
resistance, bond or pull-off testing, pull-out resistance, surface resistivity, curing requirements, mixing guidance and
project-specific trial data.

These data points matter only when they are connected to the asset problem.

For example:
- low absorption is relevant where water ingress drives deterioration;
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- chloride-related performance is relevant where salts or marine exposure are present;

- freeze-thaw evidence is relevant where cyclic freezing and thawing drive damage;

- abrasion resistance is relevant where dust, traffic or industrial movement wear the surface;

- bond and interface behaviour are relevant where overlays, repairs or composite action are required;
- early strength and curing control are relevant where rapid return-to-service is needed.

The evidence route should therefore start with the failure mechanism, not with a product claim.
5.4 Project-Specific Validation

No technical reference framework removes the need for project-specific validation.

Before specification, the owner and engineering team should define:
- asset condition;

- substrate quality;

- exposure environment;

- expected load and movement conditions;

- repair geometry;

- bond and interface requirements;

- curing and execution constraints;

- reopening criteria;

- inspection and QA/QC plan;

- applicable standards and authority requirements;
- acceptance criteria for trial works or mock-ups.

This is the correct deployment logic for Steelike UHPC.

It allows the material to be considered where its documented behaviour is relevant, while avoiding unsupported
assumptions, overgeneralised claims or inappropriate use.

5.5 Reference Framework Ladder

5.5 REFERENCE FRAMEWORK LADDER

Disciplined evaluation route — not a sales funnel.

" GPECIFICATION A

Acceptance - curing *

4, PROJECT-SPECIFIC VALID

~ Exposure - SU

2 STEELIKE / CNT PLUS EVI

ND QA/QC

inspection appl.'ovllr .

bstrate - engineering review

arial data - lab certificates -

2. UHPC TECHNICAL CONTEX

- Guidance - standards - references

WNER

cle - safet

References support disciplined specification. They do not replace project-specific engineering validation.

Caption: Institutional and technical references support disciplined specification. They do not replace project-specific engineering validation.
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The correct standard for Steelike UHPC is not broad promotion. It is evidence-based deployment.

6. Steelike UHPC Material Decision Logic

Steelike UHPC should not be specified because it is stronger than conventional materials.

It should be considered when a specific infrastructure problem requires a durability-led, high-performance
composite intervention and when the material behaviour can be connected to the asset’s deterioration mechanism,
operating environment and lifecycle cost exposure.

The correct decision logic starts with the asset, not the product.

For CNT Plus powered by STEELIKE, the first question is not:
Can Steelike UHPC be used here?

The stronger question is:

What failure mechanism, downtime exposure or lifecycle cost problem would justify a high-performance composite
system?

6.1 When Steelike UHPC Should Be Evaluated
Steelike UHPC should be evaluated where several conditions overlap:
o the asset is exposed to repeated deterioration;
» the damaged zone is maintenance-intensive;
« each intervention creates access, closure, traffic or operational disruption;
« conventional repair methods have limited durability or require frequent return visits;
e the exposure environment includes water, salts, chlorides, freeze-thaw, heat, abrasion, heavy traffic or
aggressive operating conditions;
« the repair or retrofit detail can be engineered, specified, executed and quality-controlled properly;
e documented Steelike / CNT Plus evidence is relevant to the failure mechanism;

« project-specific validation can be completed before deployment.

This is the correct use case profile.

Steelike UHPC is strongest where the owner is not simply buying repair material, but trying to reduce the frequency
and consequence of future interventions.

6.2 When Steelike UHPC May Not Be the Right Choice
A disciplined material strategy also requires exclusion logic.
Steelike UHPC may not be justified where:
« the asset is low-consequence and easy to access;
« conventional repair already provides acceptable lifecycle performance;
e the failure mechanism has not been diagnosed;
e the substrate condition is unsuitable or unknown;
e the detail cannot be properly prepared, cured or quality-controlled;
e the owner only evaluates the lowest initial material cost;
« the application requires certification or approval that has not yet been obtained;

e the performance claim cannot be supported by Steelike / CNT Plus documentation or project-specific testing.

“Q 13
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This does not weaken the Steelike position. It strengthens it.

A high-performance composite system should be used where its performance matters, not where a commodity
repair is sufficient.

6.3 Documented Steelike / CNT Plus Data Basis

Documented CNT Plus and Steelike materials provide the material-specific basis for Steelike UHPC positioning.
Existing documentation identifies Steelike UHPC as a system for infrastructure strengthening, hardening, rapid
repair and lifecycle extension, with technical indicators including manufacturer compressive strength data up to
approximately 186 MPa, independent laboratory average compressive strength around 157.5 MPa and water
absorption around 1.31%.

CNT Plus laboratory data also reports average water absorption of 1.31% and average compressive strength of
157.5 N/mm? for tested samples.

Source discipline: these values are presented as documented CNT Plus / Steelike data only. They should not be
expanded into unsupported claims about all climates, all applications, all road systems or all barrier designs.

6.4 Connecting Material Parameters to Infrastructure Problems
Material parameters only matter when they solve a real asset problem.
For Steelike UHPC, the relevant decision connections may include:
* low absorption where water ingress drives deterioration;
» dense matrix behaviour where reduced liquid ingress potential is required;
e chloride-related evidence where road salts, de-icing chemicals or coastal exposure are present;
« freeze-thaw and scaling resistance where winter cycling damages surfaces and edges;
» abrasion resistance where dust, heavy traffic, braking, turning or industrial movement accelerates wear;
* high compressive strength where the detail is exposed to concentrated loads, impact, wheel loading or high
mechanical demand;
* bond, pull-off and interface behaviour where overlays, patch repairs, headers or composite details are required;
e early strength and curing behaviour where rapid return-to-service is operationally important;

« surface resistivity or durability indicators where ingress-related risk must be assessed.

These parameters should not be treated as isolated performance claims. They should be mapped to the deterioration
mechanism, the asset function and the owner’s lifecycle objective.
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6.5 Material Decision Matrix

STEELIKE UHPC - MATERIAL DECISION MATRIX

An evidence-based evaluation framework for infrastructure lifecycle interventions
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Steelike UHPC should be evaluated through asset-specific decision logic. The material is most relevant where documented performance
parameters can be directly connected to a recurring infrastructure failure mechanism and validated for the project.

Caption: Steelike UHPC should be evaluated through asset-specific decision logic. The material is most relevant where documented performance can be connected to a
recurring infrastructure problem.

6.6 Decision Route for Deployment

A disciplined Steelike UHPC deployment should follow a staged route:
1. Diagnose the asset problem.

2. Identify the exposure mechanism.

3. Quantify the intervention frequency and downtime exposure.

4. Define the required material behaviour.

5. Match the requirement to Steelike / CNT Plus evidence.

6. Confirm substrate, geometry and execution feasibility.

7. Validate through testing, trial works or mock-up where required.
8. Specify acceptance criteria and QA/QC controls.

9. Monitor performance after deployment.

10. Scale only where the evidence supports repetition.

This pathway keeps the material decision technically defensible.
It also helps procurement teams move from lowest material price toward evaluated lifecycle value.
Steelike UHPC is not the default answer for every land infrastructure detail.

It is a high-performance composite system for selected zones where durability, downtime reduction, lifecycle

extension and validated intervention logic matter.
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7. Roads and Concrete Highways

Road infrastructure creates lifecycle cost when the same high-stress zones require repeated intervention.

For CNT Plus powered by STEELIKE, the correct road argument is not that Steelike UHPC should replace
conventional pavement systems across entire road networks. That would be the wrong decision logic.

The stronger argument is targeted deployment.

Steelike UHPC should be evaluated for selected road and highway details where traffic loading, climate
exposure, water ingress, abrasion, thermal movement or repair history create recurring maintenance and
downtime exposure.

In these zones, the owner problem is rarely only surface damage. It is the repeated cycle of defect formation,
access planning, lane closure, repair, reopening and future deterioration.

7.1 Why Conventional Road Repair Can Struggle

Conventional road repair materials can be appropriate for many pavement applications. They are often cost-
effective, widely available and familiar to contractors.

The problem appears when the repaired zone remains exposed to the same mechanism that caused the
original failure.

This can include:
e concentrated wheel loading;
e braking and acceleration forces;
e turning movements and surface abrasion;
e thermal gradients and movement;
 water ingress through cracks, joints or edges;
e de-icing salts and chloride exposure;
« freeze-thaw cycling;
 heavy-duty logistics or industrial traffic;
e repeated patching with limited bond or durability;

e restricted repair windows and pressure for rapid reopening.

Where these conditions are moderate and future access is simple, conventional repair may remain appropriate.

Where they are severe, repeated or downtime-sensitive, the owner should ask whether a longer-life
intervention is technically and economically justified.

7.2 Where Steelike UHPC Should Be Evaluated
Steelike UHPC should be evaluated in selected road and highway zones such as:
e concrete pavement joints, slab corners and slab edges;
e bridge approach slabs and transition zones;
e bus bays, braking zones, roundabouts and intersections;
e acceleration and deceleration lanes;
« toll areas, inspection zones and control points;
« industrial access roads and logistics yards;
 heavy-duty transport routes;
e drainage-adjacent pavement details;

« local pavement repairs where repeated patch failure creates high lifecycle cost.
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These are not generic pavement applications. They are targeted intervention zones.

The decision should be based on repair history, traffic loading, exposure environment, access difficulty, closure
impact, substrate condition and the ability to validate the detail before specification.

7.3 Material Parameters That Matter in Road Applications

For road and highway applications, Steelike UHPC parameters matter only when they connect to the failure
mechanism.

Relevant decision links may include:
 low absorption where water ingress accelerates deterioration;
» dense matrix behaviour where reduced liquid ingress potential is required;
* high compressive strength where concentrated wheel loading or impact demand is present;
e abrasion resistance where turning, braking, dust or industrial movement drives surface wear;
e chloride-related evidence where de-icing salts or coastal exposure are relevant;
« freeze-thaw and scaling resistance where winter exposure damages surfaces and edges;
e bond and interface performance where repairs, overlays or transitions must work with an existing
substrate;

« early strength and controlled curing where rapid return-to-service is operationally important.

The material should not be selected because one parameter is high. It should be selected only where the
combined behaviour supports the asset-specific intervention objective.

7.4 Gulf Road Logic

In Gulf and Middle East environments, road and highway assets may face high surface temperatures, dust
abrasion, heavy traffic, braking and turning forces, thermal gradients and limited tolerance for repeated
closures.

Relevant evaluation areas may include bus bays, intersections, industrial access roads, logistics surfaces, toll or
control points, bridge approach zones, drainage-adjacent edges and other high-wear locations.

In this context, Steelike UHPC should be assessed as a targeted composite intervention where heat, abrasion,
traffic and downtime pressure overlap.

The key Gulf road question is:
Can a validated high-performance composite detail reduce the need to return to the same high-wear road
zone?

7.5 Nordic Road Logic

In Nordic and Northern European environments, road deterioration is often driven by water ingress, de-icing
salts, freeze-thaw cycling, scaling, cracking, edge loss and repeated post-winter maintenance.

Relevant evaluation areas may include concrete slab edges, pavement joints, bridge approach zones, drainage-
adjacent details, tunnel approaches, parking decks, bus stops and high-maintenance repair patches.

In this context, Steelike UHPC should be evaluated where the objective is to interrupt the water-salt-freeze-
thaw repair cycle in a specific road detail.

The key Nordic road question is:
Can the selected detail reduce ingress-driven deterioration and extend the interval before the next winter-
triggered intervention?
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7.6 Where Steelike UHPC Should Not Be Over-Positioned
A disciplined road strategy also requires restraint.
Steelike UHPC should not be positioned as the default material for all roads, all lanes or all pavement surfaces.
It may not be justified where:
« the pavement is low-consequence and easy to access;
e traffic loads are moderate;
 conventional asphalt or concrete systems already provide acceptable lifecycle performance;
e the failure mechanism has not been diagnosed;
e the substrate condition is unsuitable;
e the owner evaluates only lowest initial material cost;

e execution quality, curing control or QA/QC cannot be maintained.

This restraint strengthens the road proposition.

Steelike UHPC is most relevant where the cost of repeated intervention is greater than the visible cost of a
conventional repair.

7.7 Road Intervention Zones Map

ROAD INTERVENTION ZONES

Targeted ike UHPC evaluation across high-stress road infrastructure details

Pavement Joints & Slab Edges

Bridge Approach &
Transition Slab

Bus Bay & Braking Zone

Roundabout &
Intersection Wear

- _— & T e s Deceleration Lanes
A BRIDGE APPROACH / TRANSITION SLAB DRAINAGE-ADJACENT PAVEMENT EDGE . J KL
CROSS-SECTION CROSS-SECTION \ N Toll / Inspection /
_— £ = Control Point
Industrial Access &
Logistics Surface

08) Drainage-Adjacent
Pavement Edge

Recurring Patch
Repair Zone

TARGETED INTERVENTION — NOT UNIVE AL EMENT REPLACEMENT

Repair the critical zone. Avoid closing the same road again.

Caption: Steelike UHPC should be evaluated for selected road details where traffic, exposure, repair frequency and downtime sensitivity overlap. It is not a universal
pavement replacement. For road owners, the strategic question is not whether a material can repair a defect.

The strategic question is whether the repair detail can reduce the need to close the same road zone
again.
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8. Road Barriers and Median Separators

Road barriers and median separators are not only roadside elements. They are safety-related infrastructure
systems exposed to traffic impact, environmental deterioration, repeated repair and public availability
requirements.

For CNT Plus powered by STEELIKE, the correct argument is not that Steelike UHPC automatically creates a
certified road barrier system.

The correct argument is that Steelike UHPC should be evaluated where barrier components, separator
elements, and roadside protection details require higher durability, reduced ingress potential, improved
mechanical resistance, and longer service intervals under demanding exposure.

A road barrier is a system, not only a material.

Its performance depends on geometry, reinforcement, anchorage, foundation, connections, impact behaviour,
vehicle interaction, repairability, installation quality, inspection requirements and authority approval. Material
performance is important, but it does not replace system-level testing or certification.

8.1 Why Conventional Barrier Details Can Struggle

Conventional barrier and separator elements may deteriorate through several mechanisms:
- impact damage from vehicles or maintenance equipment;

- abrasion from debris, dust, tyre contact or cleaning operations;

- water ingress through cracks, joints and damaged edges;

- chloride exposure from de-icing salts or coastal environments;

- freeze-thaw cycling and scaling;

- reinforcement corrosion where ingress reaches embedded steel;

- edge spalling, joint damage and repeated patch repairs;

- thermal movement and differential behaviour at connections;

- limited repair windows on high-traffic corridors.

These mechanisms are especially important where damaged barriers require lane closures, traffic
management, inspection, replacement or repeated maintenance.

In such cases, the visible repair cost may be smaller than the operational cost of accessing and securing the
work zone.

8.2 Where Steelike UHPC Should Be Evaluated

Steelike UHPC should be evaluated for selected barrier-related applications such as:

- median separators in high-exposure corridors;

- barrier bases and edge protection details;

- bridge parapet repair zones;

- approach barrier transitions;

- toll, inspection and control-area protection elements;

- industrial and logistics road separators;

- port, airport and heavy-duty access road protection details;
- tunnel approach protection elements;

- drainage-adjacent barrier zones exposed to water and salts;

- localised repair zones where conventional patching fails repeatedly.
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These applications should be assessed as targeted durability-led interventions, not generic barrier replacement.

The decision should be based on asset criticality, exposure, impact risk, maintenance history, access difficulty,
closure cost and the relevant approval route.

8.3 Material Parameters That Matter in Barrier Applications

For barrier and separator applications, Steelike UHPC parameters matter when they are connected to the failure
mechanism and system requirement.

Relevant decision links may include:

- high compressive strength where concentrated mechanical demand or impact-related local damage is expected;
- low absorption where water ingress contributes to deterioration;

- dense matrix behaviour where reduced liquid ingress potential is required;

- chloride-related evidence where de-icing salts or coastal exposure are present;

- freeze-thaw and scaling resistance where winter exposure damages exposed surfaces;

- abrasion resistance where debris, dust, tyres or maintenance activity wear surfaces;

- bond and interface performance where repairs, overlays or localised reconstruction are required;

- early strength and curing control where rapid reopening is operationally important.

These properties do not independently prove crash performance.

Crash performance, containment level, working width, impact severity and vehicle redirection behaviour must be
validated at the system level according to applicable standards, owner requirements and authority acceptance.

8.4 Gulf Barrier Logic

In Gulf and Middle East environments, barriers and median separators may face high surface temperatures, dust
abrasion, vehicle impact, thermal movement, heavy traffic, maintenance vehicle contact and limited tolerance for
lane closures.

Relevant evaluation areas may include median separators, toll-area protection, industrial road barriers, logistics
corridors, airport service roads, port access routes, bridge approaches and high-wear roadside protection details.

In this context, Steelike UHPC should be assessed where heat, abrasion, impact exposure and downtime pressure
overlap.

The key Gulf barrier question is:

Can a validated high-performance composite barrier detail reduce repeated repair demand in high-
exposure traffic environments?

8.5 Nordic Barrier Logic

In Nordic and Northern European environments, barrier and separator deterioration is often linked to water ingress, de-
icing salts, chloride exposure, freeze-thaw cycling, scaling, reinforcement corrosion and snow-removal impact.

Relevant evaluation areas may include bridge parapets, median separators, barrier bases, road edge protection, tunnel
approaches, drainage-adjacent details and high-maintenance post-winter repair zones.

In this context, Steelike UHPC should be evaluated where the objective is to reduce ingress-driven deterioration and
improve durability of selected barrier details.

The key Nordic barrier question is:
Can the selected barrier detail better resist the water-salt-freeze-thaw chain that normally triggers post-
winter repair?

20
© 2026 CNT Plus Sp. z 0.0. All rights reserved. | CNT Plus powered by STEELIKE | UHPC White Paper | LAND Infrastructure | Lifecycle Extension



8.6 Validation and Approval Requirements
Road barrier applications require strict claim discipline.

Steelike UHPC should not be described as impact-certified, crash-tested, EN 1317-compliant, MASH-compliant, or
approved for a specific containment level unless the complete barrier system has been tested, documented, and
accepted under the applicable standard and authority process.

For barrier-related deployment, the validation route may include:
- definition of the barrier function;

- system geometry and reinforcement design;

- anchorage and foundation assessment;

- material testing;

- interface and connection assessment;

- impact or crash-performance requirements;

- durability and exposure assessment;

- installation method and curing control;

- inspection and maintenance plan;

- owner or authority acceptance.

This distinction protects the technical credibility of the Steelike position.

The material may be relevant to durability and localised mechanical performance. The barrier system must still be
validated for safety performance.

8.7 Barrier System Validation Logic

BARRIER SYSTEM VALIDATION LOGIC

Material performance supports the system. It does not certify the system.

& SYSTEMDESIGN

[ 5 APPROVAL ROUTE

T

'BARRIER PERFORMANCE IS SYSTEM PERFORMANCE

Steelike UHPC may support durability-led barrier applications, but safety claims require system-level validation and approval.

Caption: Barrier performance is system performance. Steelike UHPC may support durability-led barrier applications, but safety claims require
system-level validation and approval.

For road barriers and median separators, the strategic value of Steelike UHPC is not an unsupported safety claim.
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It is the possibility of a more durable, validated component or repair detail where repeated barrier
deterioration creates lifecycle cost, closure pressure and maintenance risk.

Step

Failure chain stage

1

Joint seal deterioration, movement mismatch or construction defect

Water and debris accumulation

Chloride ingress or freeze-thaw exposure

Joint header cracking, spalling or debonding

Leakage to beam ends, bearings or substructure zones

Surface defect, ride-quality issue or safety concern

N NG| W N

Lane closure and repair

8

Repeated intervention when the root mechanism remains active

Left-to-right chain diagram: joint seal deterioration, water and chloride ingress, header edge degradation, leakage to beam ends and
bearing zones, hidden deterioration risk, lane closure and repair, repeated intervention.

Caption: A bridge joint is not only a movement detail. It is often the point where exposure enters the bridge lifecycle.

Simplified bridge deck cross-section showing wearing surface, expansion joint or link slab zone, joint header, waterproofing interface,
deck edge, beam end, bearing zone, drainage path and possible Steelike UHPC Composite intervention zones.

Caption: The Steelike UHPC Composite role must be defined by the failure mechanism: header damage, ingress control, edge
reconstruction, link slab strategy or protection of hidden bridge components.

Joint-region problem

Degradation mechanism

Possible Steelike UHPC
Composite role

Required validation

Joint header spalling

Wheel impact, vibration, water, freeze-
thaw, construction tolerances

Header replacement or local edge
reconstruction

Bond, substrate, movement, load
impact, curing

Joint leakage

Seal deterioration, movement, debris,
poor detailing

Adjacent dense repair, transition detail,
link slab concept where suitable

Waterproofing, drainage, movement
capacity, authority approval

Deck edge deterioration

Chlorides, freeze-thaw, wheel impact,
edge weakness

Edge strengthening or local repair

Chloride exposure, freeze-thaw,
interface, geometry

Repeated expansion joint

Movement demand, leakage, ageing

UHPC link slab concept where

Thermal movement, fatigue, deck

repair joint system structurally appropriate continuity, structural design
Beam-end exposure Leaking joint, chloride runoff, hidden Protective repair or beam-end repair Access, substrate, corrosion
deterioration context condition, detailing
Bearing-zone exposure Water and chloride leakage through Protection detail or drainage-adjacent Drainage route, bearing access,
joint repair inspection strategy

Bridge approach transition
damage

Impact, settlement, movement,
drainage

Transition-zone repair

Load transfer, settlement, movement
compatibility

Rapid closure-sensitive repair

Traffic disruption and limited work
window

Rapid return-to-service joint-region
repair

Curing, strength gain, reopening
criteria, QA/QC

Source

What it supports

What it does not prove

FHWA EDC-6 UHPC Bridge

Preservation and Repair

UHPC relevance to bridge deck overlays, link slabs and
service-life extension concepts

Steelike-specific approval for any bridge joint

FHWA-HRT-22-065 UHPC -Based

Bridge Preservation and Repair

Solutions

Design and construction context for UHPC overlays, link
slabs and beam-end repair

Product certification or authority acceptance

FHWA Innovator, Repairing

Bridges with UHPC

U.S. state use of UHPC for overlays, beam or girder ends and
replacement of expansion joints with UHPC link slabs

Guaranteed cost saving or universal
applicability

FHWA-HRT-19-011 Field-Cast

UHPC Connections

General field-cast UHPC connection context and proprietary
UHPC product discipline

Automatic approval for Steelike UHPC

Composite

CNT / Steelike documentation

Steelike-specific material data where documented

Claims beyond tested evidence or project

validation

9. Bridge Joints, Headers and Link Slabs

Bridge joints are small elements with disproportionate lifecycle impact.

A bridge joint may occupy only a narrow line across the deck, but when it fails, the consequence can extend far
beyond the damaged detail. Water can pass through the joint. De-icing salts can reach the deck, reinforcement,
bearings and substructure. Wheel impact can damage headers. Noise and vibration can increase. Maintenance teams
may need lane closures, night works, traffic management and repeated intervention.

For bridge owners, the issue is not only joint damage. It is the cost of returning to the same detail again and again.

This makes bridge joints, headers, and selected link slab applications a high-relevance area for evaluation for

Steelike UHPC.
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https://www.fhwa.dot.gov/innovation/everydaycounts/edc_6/uhpc_bridge_preservation.cfm
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_6/uhpc_bridge_preservation.cfm
https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/22065/index.cfm
https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/22065/index.cfm
https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/22065/index.cfm
https://www.fhwa.dot.gov/innovation/innovator/issue89/page_01.html
https://www.fhwa.dot.gov/innovation/innovator/issue89/page_01.html
https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/uhpc/19011/index.cfm
https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/uhpc/19011/index.cfm

The material should not be positioned as a universal replacement for every joint system or as an automatic
structural solution. It should be evaluated where a durability-led composite detail can be connected to a defined
bridge problem, validated for the specific movement, exposure and substrate conditions, and accepted within the
applicable design and owner framework.

9.1 Why Bridge Joints Create Lifecycle Cost
Bridge joints operate under a difficult combination of demands:
e repeated wheel impact;

e deck movement and thermal expansion;

e vibration and dynamic loading;

e water ingress;

e de-icing salt and chloride exposure;

e freeze-thaw cycling;

e debris accumulation;

e edge spalling and header damage;

o leakage toward bearings and substructure;

e restricted repair windows and high traffic disruption.

A failed joint is rarely only a local defect.

Once water and chlorides pass through the joint, deterioration can affect the surrounding deck, reinforcement,
bearings, support zones, piers, abutments and drainage paths. The owner may then face not only joint repair, but
wider bridge preservation work.

This is why the bridge joint should be treated as a lifecycle control point.

9.2 Joint Headers: High-Impact, High-Maintenance Details

Joint headers are exposed to direct wheel loading, impact, vibration, water, salts and repeated movement at the edge
of the joint system.

Conventional header repairs can struggle where bond is poor, substrate preparation is inconsistent, impact forces
are high, curing windows are short or the same ingress mechanism remains active after repair.

Steelike UHPC should be evaluated for joint header applications where:
o repeated header failure creates lane closures;

e high mechanical demand is present;

e chloride or freeze-thaw exposure accelerates damage;

¢ bond and interface performance can be validated;

e rapid reopening is operationally important;

e the owner requires a longer-life repair detail rather than repeated patching.

Relevant Steelike UHPC parameters may include low absorption, dense matrix behaviour, high compressive
strength, chloride-related evidence, freeze-thaw and scaling resistance, bond or pull-off performance, and curing
behaviour connected to return-to-service planning.

9.3 Bridge Joints and Ingress Control
In many bridge assets, joint leakage is one of the most damaging long-term mechanisms.

Water ingress does not stay at the surface. It can carry salts and contaminants into the deck, support zones and
substructure. Over time, this may increase corrosion risk, accelerate deterioration and create additional
maintenance requirements.
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Steelike UHPC should be evaluated where the repair or replacement detail requires reduced ingress potential,
durable edge performance and a controlled interface with the existing deck or joint system.

This does not mean the material makes the joint waterproof.

Joint watertightness depends on the complete system: joint type, seal, movement capacity, detailing, installation,
interface preparation, drainage path, curing, inspection and maintenance. Steelike UHPC may support a more
durable surrounding detail, but the joint system must still be designed and validated for movement and water-
management requirements.

9.4 Link Slabs: Reducing Joint Dependence Where Engineering Allows

Link slabs can be used in selected bridge contexts to reduce dependence on conventional expansion joints and
improve ride continuity.

However, link slabs are not a simple material substitution.

They require structural assessment of bridge movement, continuity, restraint, rotation, thermal effects, shrinkage,
creep, fatigue, reinforcement design, deck geometry, support conditions and owner requirements.

Steelike UHPC should be evaluated for link slab concepts only where qualified bridge engineers confirm that the
system behaviour, movement demand, cracking control, bond conditions, reinforcement strategy and design
framework are appropriate.

The correct link slab position is cautious:

A Steelike UHPC link slab may be considered as part of an engineered bridge detail where durability, tensile
behaviour, bond, low ingress potential and lifecycle extension are relevant, but only after project-specific structural
validation and authority acceptance.

9.5 Gulf Bridge Joint Logic

In Gulf and Middle East environments, bridge joints and headers may face heat, thermal movement, dust abrasion,
heavy traffic, wheel impact and high pressure for rapid reopening.

Relevant evaluation areas may include bridge joints on high-traffic corridors, approach transitions, toll or control
structures, logistics corridors, industrial access bridges and urban viaducts where closure windows are limited.

The key Gulf bridge joint question is:

Can a validated Steelike UHPC detail reduce repeated joint or header intervention under heat, traffic and downtime
pressure?

9.6 Nordic Bridge Joint Logic

In Nordic and Northern European environments, bridge joints and headers are exposed to water, de-icing salts,
chloride movement, freeze-thaw cycling, scaling and post-winter repair cycles.

Relevant evaluation areas may include leaking joints, damaged headers, edge spalling, deck transition zones, link
slab candidates and joint-adjacent repair zones where salt and freeze-thaw exposure drive recurring damage.

The key Nordic bridge joint question is:

Can the selected detail interrupt the water-salt-freeze-thaw pathway that normally turns a joint defect into a wider
bridge maintenance problem?
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9.7 Validation Requirements for Bridge Joint and Link Slab Applications
Bridge joint, header and link slab applications require disciplined validation.
The assessment route should include:

e bridge movement analysis;

e joint type and movement capacity;

e substrate condition and preparation method;

e bond and interface testing where required;

e exposure classification;

o traffic loading and wheel impact demand;

e chloride, freeze-thaw and water-management assessment;

e curing and reopening criteria;

e cracking and shrinkage considerations;

e QA/QC and inspection plan;

e owner and authority acceptance.

For link slabs, structural validation is especially important. Movement compatibility, reinforcement strategy, crack
control and system behaviour must be confirmed before specification.

9.8 Bridge Joint Failure Chain
BRIDGE JOINT FAILURE CHAIN

n JOINT MOVEMENT |\
+ WHEEL IMPACT

THERMAL MOVEMENT ——
CONTRAGTION —
2 HEADER EDGE DAMAGE /
SEAL DETERIORATION

CANDIDATE FOR
VALIDATED INTERVENTION
Impact resistance - Interface
performance - Reduced ingress
potential - Movement compatibility

T —

E REPEAT INTERVENTION
IF FAILURE MECHANISM
REMAINS ACTIVE
DECK, BEARING OR
SUBSTRUCTURE EXPOSURE

THE JOINT IS WHERE EXPOSURE ENTERS THE BRIDGE LIFECYCLE

Steelike UHPC should be evaluated where documented material behavior can be connected to
ingress control, impact resistance, interface performance and validated bridge movement requirements.

Caption: Bridge joints and headers are small details with high lifecycle consequence. Steelike UHPC should be evaluated where documented material behaviour can be
connected to ingress control, impact resistance, interface performance and validated bridge movement requirements.

For bridge owners, a joint is not only a line in the deck.
It is often the point where water, salts, traffic impact and lifecycle cost enter the structure.
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CNT Plus powered by STEELIKE UHPC

BRIDGE DECK PROTECTION SECTION [a] il

Targeted UHPC intervention for ingress control, deck-edge durability
and lifecycle protection
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Caption: Bridge lifecycle risk often enters through the deck, joints and drainage details, but the cost appears later in hidden support zones.

BRIDGE LIFECYCLE EXPOSURE MAP

CNT Plus powered by STEELIKE UHPC

BRIDGE LIFECYCLE EXPOSURE MAP _ S

Every bridge zone faces a different combination of stressors. OF EXPOSURE
Deterioration starts where exposure and ingress are highest.
-
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Identifying exposure early allows owners to protect the right zones with the right solution.

Ste:
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Caption: The strongest bridge lifecycle interventions often target small details that control large maintenance consequences.
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Bridge element

Common lifecycle problem

Possible Steelike UHPC
Composite role

Required validation

Deck surface

Cracking, chloride ingress, freeze-thaw
damage, wear

UHPC Composite overlay or local high-
durability repair

Bond, thickness, surface preparation, deck
condition, authority approval

Existing deck substrate

Delamination, moisture, weak surface,
chloride contamination

Substrate-compatible overlay strategy

Pull-off testing, moisture evaluation,
chloride profile, repair preparation

restricted access

context

Joint region Leakage, header spalling, movement, Header replacement, local repair, link slab | Movement, fatigue, bond, waterproofing,
repeated closures concept thermal range
Deck edge Splash zone, salts, freeze-thaw, parapet Edge reconstruction or protective detail Geometry, exposure, drainage, crack
interface damage control
Beam end Leakage from deck or joint, corrosion risk, Protective repair or beam-end repair Structural condition, corrosion

assessment, access, detailing

Bearing zone

Water and chloride exposure, drainage
failure

Protection detail or drainage correction
support

Bearing access, inspection, drainage route,
authority review

Parapet base

Chloride pathway, impact repair, edge
cracking

Durable base repair or protective facing

Crash-system role, bond, exposure,
authority requirements

Drainage outlet

Runoff concentration, chemical exposure,
erosion

Dense repair or drainage-adjacent
protection

Hydraulic action, chemical exposure,
maintenance access

Approach transition

Impact loading, settlement, drainage,
movement

Transition-zone repair

Load transfer, movement, settlement,
substrate condition

Source

What it supports

What it does not prove

FHWA-HRT-22-065 UHPC -Based

Bridge Preservation and Repair

Solutions

UHPC applications for bridge deck overlays, link slabs
and steel beam-end repair

Steelike-specific approval or guaranteed bridge

performance

FHWA EDC-6 UHPC Bridge

Preservation and Repair

UHPC overlays and link slabs as bridge preservation
strategies with service-life extension potential

Universal lifecycle outcome or product certification

FHWA-HRT-17-097 UHPC for Bridge Deck
Overlays

UHPC overlay field study and bond evaluation context

Automatic suitability for every deck or substrate

FHWA-HRT-17-096 Field Testing of a UHPC
Overlay

Field bond pull-off testing and interface evaluation for
UHPC overlays

Replacement for project-specific Steelike testing

FHWA Innovator, Repairing
Bridges with UHPC

State use of UHPC for overlays, beam or girder ends
and link slabs

Guaranteed cost savings or universal applicability

deck overlay research

Tran-SET / New Mexico State University bridge

Academic and applied research context for UHPC
overlays to increase service life

Steelike-specific performance claim

10. Bridges, Viaducts and Deck Lifecycle Extension

Bridges and viaducts are not only structural assets. They are network-critical availability assets.

When a bridge deck, viaduct lane, approach transition, edge zone, drainage detail or joint-adjacent area requires
intervention, the consequence is rarely limited to the repair itself. Access is more complex. Traffic management is
more sensitive. Closure windows are shorter. User disruption is higher. Inspection and owner acceptance are

stricter.

This is why bridge preservation should be evaluated through lifecycle extension, not only repair cost.

For CNT Plus powered by STEELIKE, Steelike UHPC should be considered where a durability-led composite
intervention may help protect selected high-risk bridge zones, reduce ingress potential, improve local durability and
support longer intervals before future intervention.

It should not be positioned as an automatic solution for every bridge asset or as a substitute for structural

assessment.

Bridge and viaduct applications require engineering validation, owner acceptance and project-specific

design logic.
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https://www.fhwa.dot.gov/innovation/innovator/issue89/page_01.html

10.1 Why Bridge Decks Become Lifecycle-Cost Assets

Bridge decks are exposed to a demanding combination of traffic, water, chlorides, thermal movement, vibration,
cracking, freeze-thaw cycling, drainage defects and repeated maintenance operations.

Once water and chlorides enter the deck system, deterioration can move beyond the surface. Reinforcement
corrosion, delamination, spalling, edge deterioration, leakage toward bearings and damage around drainage paths
can all increase future maintenance demand.

This makes the deck a lifecycle control layer.

If the deck surface and critical details cannot control ingress, the owner may face repeated patching, resurfacing,
partial closures, lane restrictions, inspection campaigns and eventually more invasive rehabilitation.

10.2 Where Steelike UHPC Should Be Evaluated

Steelike UHPC should be evaluated for selected bridge and viaduct applications such as:
- deck overlays where reduced ingress potential and durability are priority objectives;

- local deck repairs in high-exposure zones;

- joint-adjacent deck areas and transition details;

- edge zones and parapet-adjacent repair areas;

- drainage-adjacent deck details;

- approach slabs and bridge transition zones;

- viaduct lanes with high traffic and difficult access;

- bearing-adjacent leakage paths where water management is part of the repair strategy;

- selected repair zones where conventional patching has repeatedly failed.

These are targeted bridge preservation applications, not generic bridge replacement claims.

The decision should be based on the deterioration mechanism, chloride condition, cracking, substrate quality, bond
requirement, traffic loading, closure cost, curing constraints and the owner’s lifecycle objective.

10.3 Material Parameters That Matter in Bridge Lifecycle Extension

For bridge and viaduct applications, Steelike UHPC parameters matter when they support a specific preservation
objective.

Relevant decision links may include:

- low absorption where water ingress is a key deterioration driver;

- dense matrix behaviour where reduced liquid ingress potential is required;

- chloride-related evidence where de-icing salts, coastal exposure or contaminated deck zones are present;

- freeze-thaw and scaling resistance where winter exposure damages deck surfaces and edges;

- high compressive strength where traffic loading, wheel impact or local mechanical demand is relevant;

- bond and interface performance where overlays or patch repairs must work with an existing substrate;

- abrasion resistance where heavy traffic or maintenance operations wear exposed surfaces;

- early strength and curing control where reopening windows are restricted;

- shrinkage and movement compatibility where overlays, link details or composite repair zones interact with

existing bridge elements.

The objective is not to select the highest-performance material in isolation.
The objective is to match the material behaviour to the bridge deterioration mechanism and lifecycle target.

“Q 28

%} © 2026 CNT Plus Sp. z 0.0. All rights reserved. | CNT Plus powered by STEELIKE | UHPC White Paper | LAND Infrastructure | Lifecycle Extension



10.4 Deck Overlays: Preservation, Not Decoration
A bridge deck overlay is not only a new surface.

It is a protective intervention that must interact with the existing deck, carry traffic demand, control ingress,
maintain bond, tolerate movement and survive exposure.

UHPC bridge deck overlays are increasingly discussed in international infrastructure research because they may
provide a dense, durable layer with strong mechanical properties and reduced ingress potential when properly
designed and installed.

For Steelike UHPC, this broader UHPC context supports evaluation, not automatic approval.

A Steelike UHPC overlay should be considered only where the project confirms:
- deck condition and remaining structural capacity;

- chloride profile and reinforcement condition;

- substrate preparation method;

- bond and interface requirements;

- overlay thickness and geometry;

- drainage and water-management strategy;

- curing plan and reopening criteria;

- traffic loading and surface requirements;

- QA/QC and inspection procedure;

- owner or authority acceptance.

10.5 Gulf Bridge and Viaduct Logic

In Gulf and Middle East environments, bridges and viaducts may face high surface temperatures, dust abrasion,
heavy traffic, thermal gradients, rapid drying conditions, limited closure windows and high network criticality.

Relevant evaluation areas may include urban viaduct lanes, bridge decks on logistics corridors, approach zones,
expansion-joint-adjacent areas, drainage details, toll or control structures and industrial access bridges.

The key Gulf bridge lifecycle question is:

Can a validated Steelike UHPC intervention reduce repeated bridge-lane closures in high-temperature, high-
traffic environments?

10.6 Nordic Bridge and Viaduct Logic

In Nordic and Northern European environments, bridge decks and viaducts are exposed to water ingress, de-icing
salts, chloride movement, freeze-thaw cycling, scaling, edge deterioration and post-winter repair demand.

Relevant evaluation areas may include deck overlays, edge zones, parapet-adjacent details, drainage paths, joint-
adjacent repairs, approach transitions and high-maintenance viaduct lanes.

The key Nordic bridge lifecycle question is:

Can the selected composite detail reduce ingress-driven deterioration and extend the interval before the
next bridge preservation campaign?
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10.7 Validation Requirements for Bridge Lifecycle Applications
Bridge lifecycle extension requires disciplined validation.
The assessment route should include:

- structural condition assessment;

- deck and substrate evaluation;

- chloride profile and corrosion-risk review;

- crack mapping and delamination assessment;

- moisture condition and surface preparation plan;

- bond and pull-off testing where required;

- overlay or repair geometry;

- traffic loading and fatigue considerations;

- thermal movement and shrinkage compatibility;

- curing, protection and reopening criteria;

- drainage and water-management review;

- QA/QC, inspection and monitoring plan;

- owner and authority acceptance.

This validation route protects both the owner and the material position.

It ensures Steelike UHPC is used where its documented behaviour is relevant to the bridge problem, rather than
applied as a broad claim.

10.8 Bridge Lifecycle Extension Zones

BRIDGE LIFECYCLE EXTENSION ZONES
Targeted preservation across the bridge elements that control future maintenance demand

TARGETED PRESERVATION LOGIC

Joint-Adjacent Deck Areas Dia e - Validate substrate -
Confirm interface - Control installation -
Edge & Parapet-Adjacent Details Monitor performance

Deck Surface / Overlay Zone

Drainage Paths & Scuppers

) Approach Slabs & Transition Zones

Bearing-Adjacent Leakage Paths
Viaduct Lanes with Difficult Access

Repeated Patch Repair Zones

EXTEND THE INTERVAL BEFORE THE NEXT INTERVENTION

Steelike UHPC should be evaluated where documented performance can support a validated bridge preservation strategy.

Caption: Bridge lifecycle extension depends on identifying the zones where ingress, traffic, movement and access difficulty create repeated maintenance demand.
Steelike UHPC should be evaluated where documented performance can support a validated preservation strategy.

For bridge owners, the strongest material decision is not the one that only repairs visible damage.

It is the one that reduces the probability of returning to the same bridge zone under the same exposure
mechanism.
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11. Nordic / Northern Europe Module: Freeze-Thaw and Road Salt

In Nordic and Northern European infrastructure, winter is not only a climate condition. It is a recurring maintenance
test.

Roads, bridges, viaducts, barriers, drainage assets, tunnel approaches, parking decks, bus stops, port roads and
industrial surfaces are repeatedly exposed to water, de-icing salts, chloride movement, freezing, thawing, scaling,
cracking and post-winter repair demand.

The lifecycle issue is not one winter.
The issue is the repeated winter damage chain.

Water enters cracks, joints, edges, porous surfaces or damaged repair zones. De-icing salts increase chloride
exposure. Freeze-thaw cycling expands the damage. Traffic and snow-removal activity open the defect further. After
winter, the owner returns to inspect, patch, close, repair and monitor the same asset again.

For CNT Plus powered by STEELIKE, this is a high-relevance evaluation environment for Steelike UHPC, but only
where the application is technically validated, and the documented material behaviour is connected to the
deterioration mechanism.

Steelike UHPC should not be described as salt-proof, waterproof or freeze-thaw proof. The correct position is more
disciplined:

It should be evaluated where low absorption, dense matrix behaviour, chloride-related evidence, freeze-thaw and
scaling resistance, bond performance and controlled execution may support a more durable detail under Nordic
exposure.

11.1 The Northern Infrastructure Problem

Northern infrastructure is exposed to a combination of mechanisms that often act together:
e water ingress through cracks, joints, edges and porous repair zones;

e de-icing salts and chloride exposure;

e freeze-thaw cycling;

e surface scaling and edge loss;

e reinforcement corrosion risk where chlorides reach embedded steel;

e snow plough and maintenance-vehicle impact;

o traffic loading during wet and freezing conditions;

e repeated post-winter inspection and repair campaigns.

This combination makes small defects expensive.

A leaking bridge joint, damaged deck edge, cracked drainage channel, deteriorated barrier base or failed repair patch
may create repeated access requirements, lane restrictions and maintenance mobilisation.

The winter mechanism may be seasonal. The lifecycle cost is continuous.

11.2 Road Salt as a Lifecycle Cost Driver
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Road salt is essential for winter serviceability, but it increases durability pressure on infrastructure materials and
details.

De-icing salts can accelerate chloride exposure in bridge decks, joints, barriers, drainage elements, parking decks,
tunnel approaches, roadside details and repair patches. Where water carries salts into cracks or interfaces, the
problem may move beneath the visible surface.

This is why Nordic asset owners should treat salt exposure as a procurement and specification issue.

The question is not only whether a repair material can survive installation.

The stronger question is whether the selected repair detail can reduce ingress-driven deterioration across repeated
winter cycles.

11.3 Where Steelike UHPC Should Be Evaluated

Steelike UHPC should be evaluated for selected Nordic and Northern European applications such as:

bridge joints and joint headers;

bridge deck overlays and local deck repairs;

deck edges and parapet-adjacent zones;

road slab edges, pavement joints and high-frequency patch zones;
road barriers, median separators and barrier bases;

drainage channels, scuppers, culverts and retention details;
tunnel approaches and portal zones;

bus stops, braking zones and urban high-wear surfaces;

parking decks and exposed ramps;

port roads, logistics yards and industrial access surfaces.

These are not generic cold-weather applications.

They are targeted evaluation zones where water, salt, freeze-thaw cycling, traffic and access difficulty create
repeated maintenance demand.

11.4 Material Parameters That Matter Under Nordic Exposure

For Nordic and Northern European applications, Steelike UHPC parameters should be mapped to the deterioration
chain.

Relevant decision links may include:

low absorption where water ingress initiates deterioration;

dense matrix behaviour where reduced liquid ingress potential is required;

chloride-related evidence where de-icing salts or marine exposure are present;

freeze-thaw and scaling resistance where cyclic freezing damages surfaces, edges and repair zones;

bond and interface performance where overlays, patches and joint headers must remain connected to existing
substrate;

high compressive strength where traffic, snow plough impact or concentrated loads create mechanical demand;
abrasion resistance where tyres, grit, ploughing and maintenance operations wear exposed surfaces;

curing control where low-temperature execution or short reopening windows affect quality;

surface resistivity or other durability indicators where ingress-related risk must be assessed.

These parameters should not be treated as isolated claims.
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They matter only when the engineering team connects them to the asset condition, exposure class, substrate,
geometry, execution method and acceptance criteria.

11.5 Nordic Procurement Logic

Nordic procurement should not evaluate winter-exposed repair materials only by initial unit price.

For high-maintenance assets, the decision should include:

e how often the defect returns after winter;

e whether water and salt remain active in the detail;

o how difficult the asset is to access;

e how much traffic or operations are affected by each closure;

e whether the repair method controls ingress or only covers visible damage;
e whether the material evidence matches the exposure mechanism;

e whether a trial, mock-up or project-specific validation is required.

This creates a more accurate lifecycle comparison.

A higher-performance composite intervention may be justified where it reduces the probability of returning to the
same asset after repeated winter cycles. It may not be justified where exposure is low, access is simple or
conventional repair already performs adequately.

11.6 Validation Requirements for Nordic Deployment

Nordic applications require disciplined validation because winter exposure is unforgiving.

Before specifying Steelike UHPC, the project team should define:
e exposure classification;

o freeze-thaw and de-icing salt requirements;

e chloride exposure and chloride profile where relevant;
e substrate condition and preparation method;

e moisture condition and curing environment;

e bond and interface requirements;

e drainage and water-management strategy;

e low-temperature execution constraints;

e reopening criteria;

e QA/QC and inspection plan;

e monitoring requirements after winter cycles;

e owner and authority acceptance.

This validation route is especially important for bridge decks, structural repairs, joint details, barriers and public
road assets.
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11.7 Winter Damage Chain

NORDIC WINTER DAMAGE CHAIN

Seasonal exposure creates repeating lifecycle cost

TED INTERVENTION

WEARING SURFACE
~#=—— JOINT / REPAIR INTERFACE

DENSE REPAIR
! MATERIAL ZONE

~#—— EXISTING SUBSTRATE

- EMBEDDED
REINFORCEMENT

®—— PAVEMENT / DECK EDGE
®— DRAINAGE CHANNEL
®—— WATER PATH

WATER

B DE-ICING SALTS /
CHLORIDES

WINTER DAMAGE IS A LIFECYCLE COST SIGNAL

Steelike UHPC should be evaluated where documented material behavior can be connected to w alt, freeze-thaw and r maintenance mechanisms.

Caption: Nordic infrastructure deterioration is often a chain reaction. Steelike UHPC should be evaluated where documented material behaviour can be connected to
water, salt, freeze-thaw and repeated maintenance mechanisms.

For Northern European asset owners, winter damage is not only a seasonal maintenance issue.
It is a lifecycle cost signal.

12. Drainage, Stormwater and Retention Infrastructure

Drainage infrastructure is often treated as a secondary system.

For asset owners, that is a mistake.

Drainage, stormwater and retention assets protect roads, bridges, tunnels, logistics surfaces, industrial yards, port
areas, retaining structures and heavy-duty transport corridors from one of the most aggressive infrastructure
forces: uncontrolled water.

When drainage performs well, it may remain almost invisible. When it fails, water becomes a lifecycle cost
accelerator.

Blocked channels, cracked drainage details, damaged scuppers, leaking culverts, eroded retention edges and
overloaded stormwater structures can move deterioration into the surrounding infrastructure. Pavement edges
weaken. Bridge decks retain water. Chlorides travel. Freeze-thaw damage increases. Subgrade and foundation
conditions may deteriorate. Industrial and logistics surfaces may lose operational availability.

For CNT Plus powered by STEELIKE, drainage and stormwater infrastructure should be evaluated as a durability-led
application area where water, abrasion, salts, freeze-thaw, sediment movement and access difficulty create
recurring maintenance demand.

Steelike UHPC should not be positioned as a universal drainage material. It should be considered for selected

drainage details where documented material behaviour can be connected to the deterioration mechanism and
validated through hydraulic, durability and execution requirements.

12.1 Why Drainage Assets Create Lifecycle Risk
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Drainage systems operate under combined exposure:
e continuous or intermittent water flow

 sediment abrasion

e chloride and de-icing salt exposure

« freeze-thaw cycling

» wet-dry cycling

« hydraulic pressure and flow velocity

« debris accumulation and cleaning operations
 chemical exposure from industrial or urban runoff
« cracking, leakage and joint deterioration

e erosion at inlets, outlets and edges

« difficult access for inspection and repair

A drainage defect can become an adjacent asset problem.

A damaged channel beside a road can accelerate pavement-edge loss. A blocked or cracked bridge scupper can keep

water on the deck. A leaking culvert can affect surrounding soil and embankment stability. A failed retention edge
can damage nearby surfaces or create safety and access issues.
This makes drainage a lifecycle protection system, not a minor civil detail.

12.2 Where Steelike UHPC Should Be Evaluated

Steelike UHPC should be evaluated for selected drainage, stormwater and retention applications such as:
e road drainage channels

e trench drains and linear drainage details

e bridge scuppers and deck drainage zones

e culvert inlets, outlets and repair zones

« retention basin edges and overflow details

e stormwater chambers and high-wear internal surfaces

e tunnel drainage channels and portal drainage zones

« port, logistics and industrial runoff channels

e airport service-road drainage details

e drainage-adjacent pavement or bridge repair zones

These applications should be treated as targeted durability interventions.

The decision should be based on water flow, abrasion, chloride exposure, freeze-thaw conditions, cleaning method,

access difficulty, hydraulic function, substrate condition, repair history and owner acceptance.

12.3 Material Parameters That Matter in Drainage Applications

For drainage and stormwater applications, Steelike UHPC parameters matter when they connect to water-driven
deterioration.

Relevant decision links may include:

 low absorption where water ingress drives deterioration

« dense matrix behaviour where reduced liquid ingress potential is required

« abrasion resistance where sediment, grit, debris or cleaning operations wear the surface
e chloride-related evidence where road salts, coastal exposure or saline runoff are present

« freeze-thaw and scaling resistance where water-saturated details cycle through freezing conditions
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« high compressive strength where heavy traffic, covers, edges or industrial loading create mechanical demand
* bond and interface performance where repairs must connect to existing channels, slabs or bridge details

« early strength and curing control where reopening or recommissioning windows are limited

These properties should be evaluated together with hydraulic performance.
A durable material cannot compensate for poor geometry, incorrect slope, inadequate capacity, blocked
maintenance access or unresolved water-management design.

12.4 Gulf Drainage Logic

In Gulf and Middle East environments, drainage assets may face intense storm events, sediment movement, dust,
abrasion, high surface temperatures, industrial runoff, port exposure and rapid operational recovery requirements
after flooding.

Relevant evaluation areas may include stormwater channels, trench drains, retention basin edges, port drainage,
logistics yard drainage, industrial runoff channels, bridge drainage zones and road-edge water-management details.

The key Gulf drainage question is:
Can a validated Steelike UHPC drainage detail resist abrasion, flow-related wear and exposure while
supporting faster return to operation after stormwater events?

12.5 Nordic Drainage Logic

In Nordic and Northern European environments, drainage assets may face water saturation, de-icing salts, chloride
movement, freeze-thaw cycling, ice formation, snowmelt, scaling and post-winter repair.

Relevant evaluation areas may include road drainage channels, bridge scuppers, culvert inlets and outlets, tunnel
drainage, parking deck drainage, retention edges and drainage-adjacent pavement repairs.

The key Nordic drainage question is:
Can the selected detail reduce water-salt-freeze-thaw deterioration in the drainage system and protect the
adjacent infrastructure from repeated winter damage?

12.6 Hydraulic and Durability Validation

Drainage applications require both material validation and hydraulic validation.

Before specifying Steelike UHPC, the project team should define:
¢ hydraulic function and design flow

« flow velocity and erosion risk

 sediment and abrasion exposure

e chloride or chemical exposure

« freeze-thaw and saturation conditions

e geometry, slope and water path

e inlet, outlet and overflow behaviour

« substrate and interface condition

¢ cleaning and maintenance method

« access for inspection and repair

e curing, commissioning and reopening criteria

* QA/QC and owner acceptance

The key principle is simple:
Drainage performance is system performance.
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Steelike UHPC may support selected high-durability drainage details, but the water-management function depends
on geometry, capacity, interfaces, maintenance access, and execution quality.

12.7 Water Management Failure Chain

—_—

—
(1) WATER FLOW + SEDIMENT + SALTS ===
R

) ABRASION + CRACKING + LEAKAGE -

e

(@) REPEAT DAMAGE IF WATER PATH REMAINS UNRESOLVED

Caption: Drainage infrastructure protects adjacent assets. Steelike UHPC should be evaluated where water, abrasion, salts, freeze-thaw and access difficulty create
recurring maintenance pressure.

For infrastructure owners, drainage failure is rarely only a drainage problem.
It is often the moment water begins to damage everything around it.

CRACK - JOINT - MATRIX - INTERFACE

13. Where Impermeability Matters
Impermeability should be treated as an infrastructure objective, not as a loose material slogan.

For land infrastructure, the decisive issue is often not visible surface damage. It is the movement of water, chlorides,
salts, contaminants and aggressive fluids into the asset. Once ingress begins, deterioration can move below the
surface, into joints, interfaces, reinforcement zones, bearings, drainage paths, subgrade details and repair
boundaries.

For CNT Plus powered by STEELIKE, the correct term is controlled ingress reduction through a dense, low-
absorption, validated composite detail.

Steelike UHPC should not be described as waterproof in every condition. Water management is a system issue. It
depends on material behaviour, geometry, joints, seals, interfaces, cracks, curing, execution quality, drainage and
inspection.

The value of Steelike UHPC is strongest where reduced ingress potential can be connected to a specific lifecycle risk
and validated for the project.

13.1 Impermeability as a Durability Objective
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In land infrastructure, water often starts the deterioration chain.

Water can enter through cracks, construction joints, damaged surfaces, poorly bonded repair patches, open
interfaces, porous materials, failed seals, drainage defects and exposed edges. When water carries de-icing salts,
chlorides or contaminants, the durability risk increases.

This matters for roads, bridge decks, joint headers, barriers, drainage channels, retention assets, tunnel approaches,
parking decks, logistics yards, industrial floors and port-side infrastructure.

The engineering objective is not to claim absolute impermeability.

The objective is to reduce the pathways that allow damaging fluids to reach vulnerable zones.
13.2 Why Conventional Details Can Struggle

Conventional materials and repair details may be adequate where exposure is moderate and access is simple. They
can struggle where ingress remains active after repair.

Typical problems include:
« surface patching that does not address the water path;

« porous repair zones exposed to salts and freeze-thaw cycling;

e cracks or interfaces that reopen under traffic and thermal movement;
e edge repairs that absorb water and deteriorate after winter;

e drainage details that leak into adjacent structures;

« bridge joints that allow chlorides to reach bearings and substructure;
e industrial surfaces where runoff, oils or chemicals accelerate damage.

In these cases, the owner is not only repairing the visible defect. The owner is managing the next ingress route.
13.3 Where Reduced Ingress Potential Matters Most

Steelike UHPC should be evaluated where ingress is a primary lifecycle cost driver, including:
« bridge joints, headers and deck-adjacent repair zones;

e deck overlays and bridge preservation layers;

« road slab edges, pavement joints and high-frequency patch zones;

e road barriers, median separators and barrier bases exposed to salts;

« drainage channels, scuppers, culverts and retention edges;

« tunnel approaches, portal areas and water-management details;

« parking decks, ramps and exposed heavy-duty surfaces;

e industrial, logistics and port areas exposed to water, salts or runoff.

These are not generic impermeability claims. They are targeted evaluation areas where ingress control can protect
asset function and reduce repeated intervention pressure.

13.4 Steelike UHPC Parameters Relevant to Ingress Control

Relevant Steelike / CNT Plus evidence may include low absorption, dense matrix behaviour, chloride-related testing,
freeze-thaw and scaling resistance, surface resistivity indicators, bond or pull-off performance and controlled curing
requirements.

These parameters matter because they can support a durability-led intervention where water or salt movement
drives damage.

They do not remove the need for system validation.
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Low absorption does not prove that the full detail is watertight. Dense matrix behaviour does not compensate for
poor joint design. Chloride-related evidence does not replace exposure classification. Good material properties do
not replace substrate preparation, curing control, interface design or QA/QC.

13.5 Ingress Control Decision Route

Before specifying Steelike UHPC for ingress-sensitive infrastructure, the owner and engineering team should define:
« the source of water, salt or contaminant exposure;

e the pathway into the asset;

e the vulnerable zone being protected;

¢ the current repair history and failure mechanism;

« the substrate condition and cracking pattern;

« the joint, seal, drainage or interface design;

« the required material behaviour;

« the evidence available from Steelike / CNT Plus documentation;

« the project-specific validation, testing and acceptance route.

The correct question is not: Is the material impermeable?

The correct question is: Can the complete detail reduce the ingress pathway that drives lifecycle cost?

13.6 Ingress Control Map

INGRESS CONTROL MAP

Connect the exposure source to the pathway, vulnerable asset, consequence and validation route

INGRESS PATHWAY VALIDATION ROUTE

Int = . g i rial

1 EXPOSURE SOURCE

QA/QC

EMBEDDED
= —_—
REINFORCEMENT

A END
ND BEARING ZONE

MONITORING

Caption: Reduced ingress potential is valuable only when it is connected to the actual water or salt pathway in the asset.

Possible Steelike UHPC . P
Asset zone Ingress pathway . Required validation
Composite role
Bridge deck overlay Cracks, pores, surface wear, chloride- Low-absorption overlay or repair Bond, substrate, chloride profile, crack
bearing water layer control, thickness
Bridge joint region Seal leakage, movement, header Joint header, edge repair, link slab Movement, waterproofing, bond,
damage strategy where suitable thermal range, authority approval
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Deck edge or parapet base

Splash zone, salts, drainage defects

Edge reconstruction or protective
detail

Drainage, exposure class, crack
control, safety-system role

Drainage channel

Flowing water, salts, abrasion, wet-dry
cycling

Dense repair lining or edge protection

Hydraulic action, abrasion, freeze-
thaw, bond

Culvert or stormwater chamber

Standing water, sediment, chemical
runoff

Invert repair, protective lining, local
wall repair

Water chemistry, abrasion, confined
access, curing

Retention tank

Standing water, wet-dry cycles, joints

Dense repair layer, joint-adjacent
repair

Water chemistry, joint movement,
environmental compliance

Parking deck

Chloride-bearing vehicle runoff,
cracks, joints

Overlay, joint protection, local repair

Waterproofing interface, bond, crack
control, reopening

Airfield de-icing pad

De-icing chemicals, aircraft loads,
water

High-durability repair or slab detail

Chemical exposure, surface texture,
FOD risk, authority approval

Industrial floor or logistics slab

0Oils, fuels, cleaning chemicals,

Protective layer, local high-wear

Chemical compatibility, abrasion, load

abrasion repair model, maintenance method
Barrier base Splash water, salts, freeze-thaw, cracks Base repair, protective facing, local Bond, anchorage, exposure testing,
strengthening safety-system boundary
WATER PATHWAY RISK MAP

3 BARRIER BASE

Caption: Water rarely enters through the strongest part of the material. It enters through the weakest detail.

: What it does not
Source What it supports
prove
FHWA UHPC material Durability testing categories: rapid chloride ion penetrability, chloride Steelike-specific performance
characterization penetration, scaling resistance, abrasion resistance and freeze-thaw resistance unless Steelike was tested

SIS-CEN/TS 12390-9:2016

European freeze-thaw resistance with de-icing salts and scaling test logic

Steelike compliance unless
tested and documented

CNT / Steelike documentation

Steelike-specific absorption, chloride-related data, compressive strength and

durability-related test scope

Universal waterproof or
maintenance-free claim

CNT Plus / BARG reports

CNT Plus-tested compressive strength and absorption values

Suitability for every substrate,
joint or exposure

Steelike technical lab package

ASTM C1202 chloride permeability values and durability-related test scope

Automatic project approval or
authority acceptance

Ingress control is not a material slogan. It is a system-level durability decision.

14. Logistics, Industrial and Heavy-Duty Transport Surfaces

Logistics, industrial and heavy-duty transport surfaces are operational infrastructure.
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When they fail, the issue is not only a damaged slab, rut, joint, patch or edge. The issue is interrupted movement:
trucks, forklifts, cranes, port equipment, emergency vehicles, industrial traffic, airport service vehicles or production
logistics may be slowed, rerouted or stopped.

For CNT Plus powered by STEELIKE, Steelike UHPC should be evaluated where surface deterioration creates
operational bottlenecks, repeated repair cycles and high downtime exposure.

It should not be positioned as a universal flooring or pavement material. Its relevance is strongest in selected high-
load, high-wear and access-sensitive zones where documented material behaviour can be connected to a specific
operating problem.

14.1 Why Heavy-Duty Surfaces Create Lifecycle Cost
Heavy-duty surfaces operate under more severe conditions than standard pedestrian or light-vehicle areas.

Common stressors include:

e concentrated wheel loads;

« forklift and container-handling equipment;

e braking, turning and point loading;

« impact from dropped tools, cargo or equipment;

e abrasion from tyres, dust, grit and industrial movement;

e water, salts, oils, fuels, runoff or cleaning chemicals;

e thermal movement and wet-dry cycling;

« slab edges, joints and repair patches exposed to repeated impact;

¢ limited windows for repair without operational disruption.

In these environments, a small surface failure can become a throughput problem.

A damaged logistics route can slow loading. A failed industrial joint can interrupt production flow. A deteriorated
port access surface can affect heavy-vehicle circulation. A failed airport service-road detail can create operational
restrictions.

14.2 Where Steelike UHPC Should Be Evaluated

Steelike UHPC should be evaluated for selected heavy-duty applications such as:
« logistics yards and high-wear circulation lanes;

e industrial access roads and internal transport routes;

e port roads, quayside service routes and container-handling zones;

e warehouse loading areas and dock approaches;

« heavy-duty turning, braking and acceleration zones;

e airport service roads, maintenance areas and selected apron-adjacent details;
« factory floors or external slabs exposed to heavy wheel loads;

e drainage-adjacent industrial surfaces;

« repeated patch repair zones where conventional materials fail.

These applications should be treated as targeted durability-led interventions.

The decision should be based on loading, wear mechanism, chemical exposure, repair history, access restrictions,
curing windows, surface requirements and owner acceptance.

14.3 Material Parameters That Matter in Heavy-Duty Surfaces
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Relevant Steelike UHPC decision links may include:

« high compressive strength where concentrated loads and impact demand are present;

e abrasion resistance where tyre movement, grit, dust or industrial traffic wears the surface;

» low absorption and dense matrix behaviour where water or runoff drives deterioration;

« chloride-related evidence where salts, coastal exposure or winter maintenance are relevant;

« freeze-thaw and scaling resistance where exposed slabs cycle through freezing conditions;

¢ bond and interface performance where patches or overlays must work with an existing substrate;
« early strength and curing control where rapid return-to-service is required;

« shrinkage and movement compatibility where repair geometry interacts with joints and slabs.

These parameters should be connected to operating requirements, not presented as isolated claims.

A high-strength material alone does not solve poor joint layout, inadequate base support, chemical attack beyond the
tested exposure, insufficient curing or unresolved drainage.

14.4 Gulf Heavy-Duty Surface Logic

In Gulf and Middle East environments, heavy-duty surfaces may face high surface temperatures, dust abrasion,
heavy axle loading, turning forces, rapid drying conditions, port exposure and pressure for continuous operation.

Relevant evaluation areas may include logistics yards, industrial routes, port access roads, service roads, toll or
control zones, heavy-duty drainage-adjacent surfaces and high-wear concrete pavement details.

The key Gulf heavy-duty surface question is:

Can a validated Steelike UHPC intervention reduce repeated repair demand in high-temperature, high-
traffic operating zones?

14.5 Nordic Heavy-Duty Surface Logic

In Nordic and Northern European environments, heavy-duty surfaces may face water ingress, de-icing salts, freeze-
thaw cycling, snow-removal impact, scaling, edge loss and post-winter repair demand.

Relevant evaluation areas may include logistics yards, port roads, industrial access roads, parking decks, exposed
ramps, bus depots, loading zones and heavy-duty repair patches.

The key Nordic heavy-duty surface question is:

Can the selected detail reduce water-salt-freeze-thaw deterioration while maintaining operational
availability?

14.6 Validation Requirements for Heavy-Duty Deployment

Before specifying Steelike UHPC, the project team should define:
« expected wheel loads and equipment type;
e turning, braking, impact and abrasion demand;

e slab, base and substrate condition;
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* joint layout and movement conditions;

e chemical, salt or runoff exposure;

« surface texture and skid or operational requirements;
e curing and reopening window;

¢ cleaning and maintenance method;

* QA/QC and inspection plan;

e owner acceptance and monitoring criteria.

For airport, port, defence-adjacent or safety-critical surfaces, additional authority requirements, operational
standards and project-specific testing may apply.

14.7 Heavy-Duty Surface Decision Map

14.7 Heavy-Duty Surface Decision Map CNT Plus powered by STEELIKE
Decision logic for high-load land infrastructure surfaces Steelike UHPC | UHPC - Ultra High Performance Composite
1. Assess the operating environment 2. Follow the decision path 3. Recommended intervention
Heavy traffic m Load severity Coxiissvarity,
HGVs -« forklifts « containers ( Normal = High = Extreme i Routine maintenance
‘ <) Superficial distress only.
Abrasion + impaCt Suffageulisess Moderate severit
i y
Wear - edges - dropped loads # Wear —> spalling —> —

structural damage f Conventional repair
2L . %
¥ L Downtime is acceptable.

Shutdown tolerance

Is I table?
SES08 COSUIC.acesmia e High / extreme severity

% Aggressive exposure
Water - chlorides - freeze-thaw
. * Steelike UHPC recommended
~Re—

High bond = thin-section =
lifecycle extension

Downtime pressure = ’ Repair requirement For load, exposure and downtime risk.

Fast return-to-service Thin « durable « rapid?

Documented Steelike / CNT Plus data

Structural failure
o Trigger conditions o -
bt Major reconstruction
- = Recurring failure = high bond - 186 MPa 157.5 mpa 1.31% s bj fail
bt thin repair - lifecycle priority Strength up Validated average Absorption i strate failure o
to approx. approx. approx. widespread deterioration.

Typical fit: bridge decks -+ logistics yards + industrial pavements - port zones + tunnels - airfields Final specification remains subject
kT K to project-specific validation.

Caption: Heavy-duty surfaces should be evaluated through operational availability, not only repair area.
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Caption: The highest lifecycle value is often in targeted surface zones where load, turning, abrasion, chemicals and access pressure overlap.

Possible Steelike UHPC

Required validation

Asset zone Failure mechanism
Composite role
Loading bay Point loads, impact, abrasion, repeated Local repair, high-wear surface, joint Load model, abrasion, bond, surface
braking edge repair finish, reopening criteria
Truck court Heavy axle loads, turning, water, joint Thin overlay, local strengthening, joint Base support, fatigue, joint
damage reconstruction movement, drainage
Port terminal slab Container handling, abrasion, oils, heavy Local slab repair, protective layer, edge Load case, abrasion, chemical
vehicles reinforcement exposure, traffic staging

Logistics gate area

Queuing, braking, acceleration, rutting or
slab damage

Targeted high-durability repair

Traffic pattern, surface texture,
curing, closure planning

Industrial access road

Heavy vehicles, chemicals, water, heat or
freeze-thaw

Local high-strength repair or
strengthening

Load model, chemical compatibility,
freeze-thaw, bond

Aircraft apron slab

Aircraft loads, fuel, oil, jet blast, surface
integrity

Local slab repair or high-durability
detail

FAA, EASA or airport authority
review, FOD risk, texture, load

De-icing pad

Chemicals, water, stationary aircraft
stresses, winter exposure

Dense low-absorption repair or
protective detail

Chemical exposure, drainage, freeze-
thaw, authority acceptance

Drainage edge

Salt-bearing runoff, abrasion, impact,
wet-dry cycling

Edge protection, channel-adjacent repair

Hydraulic action, abrasion, bond,
chemical exposure

Ramp or bridge approach

Impact, movement, thermal stress,
braking

Transition-zone repair or local
strengthening

Movement, load transfer, surface
finish, bond

Parking deck

Chloride runoff, cracking, vehicle wear

Overlay, joint protection, local repair

Waterproofing interface, chloride
profile, bond, reopening

Source

What it supports

What it does not prove

FHWA LCCA
pavement guidance

Lifecycle cost should include initial and discounted future maintenance, user,
rehabilitation and resurfacing costs

Guaranteed savings from Steelike
use

FAA airport pavement
guidance

Airfield pavements require structural support, stable and skid-resistant surfaces, and
control of particles under jet blast or propeller wash

Steelike airport approval

FAA airport pavement

design and
construction context

Airfield and highway pavements have important design differences, and FAA
requirements apply to airfield pavement materials

Use of highway assumptions for
airfield applications

EASA aerodrome
rules

De-icing pads and aprons may face higher traffic density and higher stresses from
slow-moving or stationary aircraft

Steelike certification for aerodrome
use

EPA industrial
stormwater guidance

Industrial transport facilities and terminals may require stormwater controls and
pollutant reduction measures

Steelike environmental approval

CNT / Steelike documentation

Steelike-specific strength, absorption, freeze-thaw, chloride-related and durability-
related evidence

Universal suitability, chemical
resistance or maintenance-free
performance
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https://www.epa.gov/npdes/stormwater-discharges-industrial-activities

A surface failure becomes expensive when it stops movement.

15. ECO Logic: Lower Carbon Through Longer Service Life

The environmental logic for Steelike UHPC should not be built on slogans.

For land infrastructure, the strongest ECO argument is durability-led: fewer interventions, longer service intervals,
reduced replacement pressure, less repeated mobilisation, less waste and lower lifecycle disruption where the
material is correctly specified and validated.

This is a lifecycle argument, not a generic green-material claim.

CNT Plus powered by STEELIKE should avoid presenting Steelike UHPC as automatically low-carbon in every
comparison. Initial material impact, binder content, transport, fibres, curing, placement, service life and avoided
future works all matter.

The correct question is:
Can a targeted high-performance composite intervention reduce the total lifecycle burden of the asset
compared with repeated conventional repair?

15.1 ECO Without Greenwashing

A credible ECO position must separate what is documented from what is inferred.

It is acceptable to argue that longer service life can reduce lifecycle impact when fewer repairs, closures, removals,
replacements, transport movements and waste streams are required. It is not acceptable to claim a lower carbon
footprint without a defined boundary, comparison scenario, data source, service life assumption and calculation
method.

This distinction matters for public procurement, investor reporting, infrastructure owners and technical credibility.
15.2 Durability as a Carbon Strategy
Repeated intervention has environmental consequences.

Each repair campaign may involve material production, transport, demolition, waste removal, traffic management,
machinery, site access, curing, inspection and future monitoring. If the same asset is repaired repeatedly, the
environmental burden accumulates.

A more durable detail may reduce that burden if it extends the interval before the next intervention.

This is where Steelike UHPC can support an ECO logic: not because it is marketed as green, but because validated
durability can reduce repeat-work intensity in selected high-maintenance zones.

15.3 Retrofit Before Replacement

One of the strongest sustainability pathways in infrastructure is extending the life of existing assets.

Where a bridge deck, joint zone, drainage detail, barrier component, road edge, industrial surface or retention asset
can be rehabilitated rather than replaced, the owner may avoid larger demolition, reconstruction, material use and
disruption.

Steelike UHPC should be evaluated where a targeted retrofit can protect remaining asset value and delay more
invasive intervention.

This must be assessed project by project. Retrofit benefit depends on the condition of the existing asset, remaining
capacity, exposure, repair geometry and monitoring strategy.

15.4 Material Efficiency and Targeted Use
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Steelike UHPC should be used where its performance is needed.

Targeted use is central to the ECO argument. A high-performance composite system may be more resource-efficient
when placed only in the zones that drive lifecycle cost: joints, headers, deck overlays, pavement edges, drainage
wear zones, barrier bases, logistics bottlenecks and high-frequency repair patches.

Using advanced material everywhere weakens the argument. Using it precisely where durability changes the
intervention cycle strengthens it.

15.5 ECO Claim Discipline

CNT Plus should use disciplined language:

Acceptable:

« “may reduce lifecycle intervention frequency where validated”;

e “can support durability-led retrofit strategies”;

* “may lower lifecycle impact by reducing repeated repair campaigns”;
« “should be evaluated through asset-specific lifecycle assessment.”
Avoid:

e “carbon neutral”;

e “zero carbon”;

« “green concrete”;

e “sustainable by default”;

e “guaranteed lower CO,";

e “maintenance-free.”

The evidence route should include initial material footprint where available, service life assumptions, repair
frequency assumptions, avoided works, transport, waste, closure impacts and sensitivity analysis.

15.6 ECO Decision Framework

Before using Steelike UHPC in an ECO argument, the project team should define:
« the baseline repair or replacement scenario;

« the Steelike UHPC intervention scenario;

« expected intervention intervals;

» material quantities;

e transport and installation assumptions;

e removal and waste assumptions;

« traffic or operational disruption assumptions;

¢ monitoring period;

¢ uncertainty range;

» whether a formal lifecycle assessment is required.

Without these boundaries, ECO claims should remain qualitative and conditional.
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CNT Plus powered by STEELIKE
Steelike UHPC | UHPC - Ultra High Performance Composite

15.7 ECO Logic Diagram

15.7 ECO Logic Diagram
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Caption: Durability can support lower lifecycle impact only when longer service life and reduced intervention frequency are verified at project level.

ECO question

How often will the asset be

Conventional short-cycle risk

Repeated patching and maintenance

Steelike UHPC Composite

assessment lens
Longer interval before next intervention

Required evidence

Service-life assumptions, inspection

repaired? cycles where validated data, exposure model
How much material is replaced Multiple demolition and replacement Targeted high-performance material in Quantity comparison, design life,
over time? cycles critical zones repair volume
What is the downtime impact? Repeated closures, detours, operational Fewer or shorter interventions where Closure plan, traffic or operational
restrictions validated data

What is the waste impact?

Repeated removal and disposal

Reduced replacement frequency

Waste estimate, demolition method

What is the transport impact?

Repeated delivery, mobilisation and
removal

Fewer mobilisation events

Logistics plan, haul distances

What is the carbon

Initial low cost may hide repeated

LCA may show benefit if longer life is

EPD, LCA assumptions, analysis

comparison? lifecycle burden proven period
What is the resilience value? Asset remains vulnerable to same Retrofit-before-replacement and Asset condition, validation,
exposure durability-led upgrade monitoring
Source What it supports What it does not prove
FHWA LCA Pave LCA as a structured method for evaluating environmental impacts and comparing Lower impact for Steelike without
alternatives project-specific LCA
FHWA Pavement Life ) , , ) o
Total environmental burden should be evaluated across the life cycle Universal environmental superiority
Cycle Assessment of UHPC
Framework
FHWA pavement LCA ) - ) i ) , , ]
reso. Lifecycle decision-making should include economic, environmental and social factors Guaranteed carbon reduction

European Commission
Sustainable and Smart

Mobility Strategy

EU transport policy direction toward 90 percent emissions reduction by 2050

Steelike product certification or
environmental approval

UN SDG 9

Quality, reliable, sustainable and resilient infrastructure as a global development
objective

Material performance claim

CNT / Steelike documentation

Steelike-specific strength, absorption, chloride-related and durability-related evidence

Zero-carbon, carbon-negative or
maintenance-free claim

It is that a validated intervention can reduce repeated work over the life of the asset.

16. Investor Economics and Procurement Shift

Infrastructure procurement often compares the easiest number to see: initial price.

That is rarely the full owner exposure.

For high-use roads, bridges, joint details, drainage systems, barriers, logistics surfaces and industrial transport
routes, the real financial decision includes repair frequency, access difficulty, traffic management, downtime,
operational disruption, inspection, risk and future intervention.
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For CNT Plus powered by STEELIKE, the procurement argument should be precise:

Steelike UHPC may justify a higher initial intervention cost where validated durability can reduce the frequency or
consequence of future maintenance.

It is not a lowest-unit-price material. It is a lifecycle-value candidate for selected high-consequence assets.
16.1 The Procurement Problem

Traditional procurement can undervalue durability because it separates construction price from future maintenance
exposure.

A tender may reward the lowest installed cost even when the selected repair method leaves the same deterioration
mechanism active. The result can be repeated mobilisation, closure, patching, inspection and owner frustration.

This is especially damaging where access is expensive or operational continuity matters.

A procurement model that ignores downtime may select the cheapest repair and still create the highest lifecycle
cost.

16.2 CAPEX Is Not Lifecycle Value
CAPEX is the cost of doing the work now.
Lifecycle value is the cost of owning the asset through repeated exposure, maintenance and operational demand.

For low-consequence assets, lowest installed cost may be reasonable. For high-consequence assets, procurement
should evaluate:

« expected service interval;

« probability of repeat repair;

e closure cost;

e access complexity;

e owner supervision and inspection;

e user delay or operational disruption;

e risk of secondary deterioration;

e monitoring and warranty expectations.

The procurement shift is from “What is the cheapest repair?” to “What intervention reduces lifecycle exposure?”

16.3 Downtime as an Economic Variable
Downtime is often the missing line item.

Alane closure, bridge restriction, port access disruption, logistics bottleneck, tunnel approach repair or drainage
failure may impose costs far beyond the material used.

These costs can include traffic control, detours, lost productivity, contractual penalties, public complaints,
emergency access risk, operational delay and reduced asset availability.
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Steelike UHPC should be evaluated where downtime exposure is significant enough to change the decision

economics.

16.4 Procurement Criteria for Steelike UHPC Evaluation

A disciplined procurement route should ask:

e What failure mechanism keeps returning?

* How often has the asset required intervention?

* What does each intervention cost beyond material and labour?

« How difficult is access?

e What closure or operational disrup
e Which Steelike UHPC parameter is
* What Steelike / CNT Plus evidence

¢ What project-specific testing or mo

tion is created?
relevant?
supports that parameter?

ck-up is required?

e What acceptance criteria and QA/QC will be used?

* How will performance be monitored?

This creates a defensible basis for evaluating higher-performance material.

16.5 Investor Decision Stack

ion Sta

16.5 Investor Dec

From lowest upfront cost to lifecycle-value infrastructure decisions

ck

CNT Plus powered by STEELIKE

Steelike UHPC | UHPC - Ultra High Performance Composite

1. Short-term view

Layered logic for i
Lowest-price procurement focus

Decision driven mainly by:
Initial material cost
Short installation line item

Hidden owner exposure

@ —> Repeat intervention risk
8> Downtime and lane closures
@ Access and mobilisation cost
@ Traffic / logistics disruption
@ — Inspection and supervision
@ —> User delay and service loss

Why investors reassess

If the same asset needs repeated 2
closure,
the visible repair price is rarely the
full economic picture.
1

The stronger question:

How many times will the owner
need to return to this asset during
its service life?

Visible cost is only the entry layer. Investor value is determined by repeat intervention, downtime exposu

2. Investor decision stack

nfrastructure investors, concession operators and asset owners

Lifecycle value
Lower total owner exposure
when service interval is extended

evaluate

elours, supe
delay, operational

Intervention frequen
How often the owner returns
to the same asset

Execution + maintenance
Repair campaign cost,
access and mobilisation

Initial installed cost
Visible line item
at procurement stage

Investor logic: do not evaluate only the bottom layers. The strongest decision sits

at the top of the stack.

3. Decision outcome

Where Steelike UHPC should be evaluated

High-maintenance zone
Difficult access or costly closure
Exposure + repeat deterioration
Downtime-sensitive asset

Targeted intervention

Potential value where validated
Longer service interval

Fewer repeat works
Lower operational disruption

Decision discipline

Use only where documented material behaviour matches the failure
mechanism and project-specific validation is completed

Not a universal replacement.

Claim boundary

Lifecycle value depends on asset condition, exposure, execution quality
and owner assumptions.

re and lifecycle performance.

Engineering note: specification, savings assumptions and deployment remain project-specific and require validation.

Caption: A high-performance composite system should be evaluated where lifecycle exposure outweighs the simplicity of lowest material price.

Procurement Shift Funnel
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PROCUREMENT SHIFT FUNNEL

From lowest initial price to lowest lifecycle cost and risk

LIFECYCLE-FOCUSED PROCUREMENT
Lowest Initial Price Lowest Lifecycle Cost and Risk

and resilience

risk ignored risk managed

Initial price /’f', EVALUATION Total cost of
driven = CRITERIA ownership
Short-term TIME Long-term
horizon L) HORIZON horizon
Performance & @ RISK Performance
) view

Higher value

Low capex, COST

high opex lower lifecycle
cost
ALSE | : S PROCUREMENT SR rruc vaLue ’
Higher lifecycle cost =) 2 T TR = e DECISION o — = g Lower lifecycle cost B
More disruptions 3 <Y LCLOSE;]- N - Fewer disruptions H [
More emissions /’ s ‘\ Lower emissions !
@ SHIFT FOCUS. MANAGE RISK. DELIVER RESILIENT INFRASTRUCTURE WITH STEELIKE UHPC

What it includes
Visible cost Material, labour, equipment, site preparation, curing and quality control.
Access cost Traffic management, lane closure, temporary works, safety protection, night work, restricted access, under-bridge or
confined-space access.
Operational cost User delay, detours, lost capacity, loading bay closure, apron or stand unavailability, port or logistics bottleneck,
emergency access restriction.
Future cost Repeated repair, inspection escalation, patch removal, waste, replacement material, new mobilisation, accelerated
deterioration if the root mechanism remains active.
Governance cost Procurement repetition, public criticism, audit challenge, poor handover evidence, uncertain service-life assumptions
and lack of acceptance criteria.

Lifecycle Cost Stack

LIFECYCLE COST STACK

Upfront is visible. Lifecycle is real.
TRADITIONAL APPROACH STEELIKE UHPC APPROACH

Lower Initial Price Higher Initial Investment

Lower Lifecycle Cost /\

COST CATEGORIES

- ——
, INITIAL MATERIAL I
®B & INSTALLATION
= P
/(f‘ MAINTENANCE .
_/  &REPAIRS > TOTAL LIFECYCLE
— = COST DIFFERENCE
a CLOSURES & YR o
~=. DETOURS e cLos
— 30-60%
TRANSPORT & )
F_% EQUIPMENT - - LQWER
/= WASTE & e Steelike UHPC shifts
\E/ DISPOSAL L= $S spend from repeated
/’ — . r - interventions to
DOWNTIME & Rl N long-term value.
©) Usermeact  — = $$$$ |
@ RISK & RESILIENCE - = $5% [ PR LI ERYER TONS
(MITIGATION COSTSIeS TOTAL LIFECYCLE COST TOTAL LIFECYCLE COST e Lo iENCE
LOW

@ FOCUS ON TOTAL COST OF OWNERSHIP,
NOT JUST INITIAL PRICE.

Fewer repairs A Fewer closures -Q Less waste More resilience
Longer service interval 2, Lessdisruption O™o" | ower emissions Lower risk exposure

Caption: Initial repair cost is only the visible layer. Lifecycle cost includes every future consequence of returning to the same asset again.

Procurement Old decision Lifecycle decision | Steelike UHPC Composite Required
question logic logic relevance evidence

What is the material price? Select lowest unit cost. Compare total intervention Relevant only if material role reduces Product data, quantity,
cost. future exposure. installed cost.
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How often will we return? Not always evaluated. Central lifecycle variable. Strong relevance where repeated Repair history, service-

repair occurs. life scenario.
What happens during Treated as external Included as user or Strong relevance where downtime is Traffic data, closure
closure? impact. operational cost. expensive. plan, user cost.
What is the failure Repair visible damage. Interrupt degradation chain. Relevant where ingress, abrasion, salt, Condition survey,
mechanism? load or fatigue drive repetition. exposure analysis.
What evidence supports the Basic compliance. Role-specific validation. Requires Steelike / CNT Plus Certificates, mock-up,
material? documentation and project tests. QA/QC.
Who accepts the risk? Contractor or lowest Owner, engineer and Supports auditable decision if Approval pathway,
bidder focus. authority acceptance. validation is documented. handover file.
What is the lifecycle Assumed. Forecast and monitored. Potential value through longer service LCCA, inspection,
outcome? interval. monitoring.
Source What it supports What it does not prove
FHWA LCCA pavement guidance Lifecycle cost includes initial costs and future Guaranteed savings from Steelike UHPC
maintenance, user, reconstruction, Composite.
rehabilitation, restoring and resurfacing costs.
FHWA Work Zone Road User Costs Work-zone impacts can include delay, vehicle Exact project user cost without local data.
operating, crash and emission costs.
European Commission life-cycle Public procurement can use LCC where Automatic procurement preference for Steelike.

calculation method and tenderer data

requirements are defined.
European Commission TEN-T / CEF Transport infrastructure is evaluated through Product certification or authority approval.
sustainability, resilience and network value.

costing for public procurement

Transport context

CNT / Steelike documentation Steelike-specific strength, absorption, chloride- Universal lifecycle cost reduction or
related, freeze-thaw and durability-related maintenance-free performance.
evidence.

16.6 What Steelike UHPC Can and Cannot Claim in Procurement

CNT Plus can claim that Steelike UHPC should be evaluated where durability, reduced ingress potential, mechanical
performance and validated execution may support longer service intervals.

CNT Plus should not claim automatic cost reduction, guaranteed payback, maintenance-free service, universal
suitability or authority approval without project-specific evidence.

Investor economics must remain conditional.

The business case becomes strong when the asset history, downtime exposure, material evidence and validation
route point in the same direction.

Procurement should not buy a material. It should buy a validated reduction in lifecycle risk.

17. Deployment Pathway: Validate. Monitor. Scale.

The correct deployment pathway for Steelike UHPC is not broad promotion.
It is disciplined implementation.

For CNT Plus powered by STEELIKE, the route should be clear: diagnose the asset problem, define the material role,
validate the detail, execute under controlled QA/QC, monitor performance and scale only where evidence supports
repetition.

This protects the owner, the engineering team and the Steelike position.

17.1 Step 1: Diagnose the Asset Problem

Deployment should begin with the asset, not the product.
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The project team should identify:

¢ the visible damage;

e the underlying deterioration mechanism;
« exposure conditions;

* repair history;

« traffic or operational dependency;

e access constraints;

* downtime exposure;

« safety or authority requirements;

* previous repair performance.
Without diagnosis, material selection becomes guesswork.

17.2 Step 2: Define the Steelike UHPC Role

Steelike UHPC should have a defined role in the intervention.

Possible roles may include:

« reducing ingress potential;

 improving local mechanical resistance;

e supporting a durable overlay or repair layer;

« improving resistance to abrasion, freeze-thaw or chloride exposure;

e enabling rapid return-to-service where curing and reopening criteria are validated;

« supporting lifecycle extension in selected high-maintenance details.

The role must be connected to the failure mechanism.

17.3 Step 3: Validate Before Scale

Validation may include laboratory evidence, material data, substrate testing, bond or pull-off testing, trial mixes,
mock-ups, curing trials, small pilot installations, monitoring and owner acceptance.

The validation level should match the risk.

A non-structural local repair may require one route. A bridge deck overlay, barrier system, link slab, public road
asset, airfield-related surface or critical infrastructure detail may require a much stricter route.

17.4 Step 4: Execute Under Controlled QA/QC

High-performance materials are sensitive to execution quality.

A deployment plan should define:

« storage and batching requirements;

e mixing procedure;

e substrate preparation;

« fibre distribution control where relevant;
¢ placement method;

e temperature and environmental limits;

e curing regime;
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« finishing and surface requirements;
« test specimens and acceptance criteria;
e inspection and documentation.

Poor execution can destroy the value of a high-performance system.

17.5 Step 5: Monitor the Asset
Monitoring should focus on the asset outcome, not only material properties.

Relevant monitoring may include cracking, bond, surface wear, ingress indicators, joint performance, drainage
performance, edge durability, reopening performance, repair recurrence and owner maintenance records.

Monitoring is what turns a pilot into evidence.

17.6 Step 6: Scale Only After Evidence
Scaling should follow validated performance.

A successful pilot in one exposure condition should not be automatically transferred to a different asset, climate,
substrate, load condition or authority environment.

Scaling requires pattern recognition:
e same failure mechanism;

e similar exposure;

e comparable substrate;

e controlled execution route;

e owner acceptance;

e documented performance.

This is how Steelike UHPC becomes a serious infrastructure platform rather than a generic material claim.
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17.7 Deployment Roadmap

17.7 Deployment Roadmap

Validate. Monitor. Scale with evidence.

Start with
the asset

Damage - exposure - downtime

SPECIFY

Criteria

Evidence protects lifecycle value.

j XECUTE || MONITOR
QA/QC

Feedback

Caption: Deployment discipline protects lifecycle value. Steelike UHPC should scale through evidence, not assumption.

Validate first. Monitor honestly. Scale only where the evidence supports it.

CNT Plus powered by STEELIKE

Scale only
if proven

>

S

Same mechanism

Similar exposure

Documented
performance

Do not scale
assumptions.

Deployment stage

Key question

Steelike UHPC Composite
requirement

Evidence required

Asset diagnosis

What is failing and why?

Material relevance must match
failure mechanism

Condition survey, repair history,
exposure analysis

Exposure mapping

What does the asset face?

Role must reflect water, salts,
heat, freeze-thaw, abrasion,
chemicals or load

Exposure class, climate data,
chemical profile

Role definition

What will the material do?

Define overlay, header, lining,
repair, protective layer or
structural role

Design note, drawings, interface
requirements

Validation planning

What must be proven?

Tests must match the role and

Test plan, acceptance criteria,

curing, finish and reopening
process

risk authority input
Mock-up or pilot Can the system be executed? Demonstrate method, bond, Trial report, samples, inspection
records

QA/QC execution

Can quality be controlled on site?

Follow documented mixing,
placing, curing and inspection
procedures

QA/QC logs, test results, photos,
nonconformance records

Monitoring

Did the detail delay the failure
mechanism?

Monitor ingress, wear, cracking,
leakage, scaling or bond

Inspection schedule,
measurements, owner feedback

Scale-up

Is repeat use justified?

Scale only to similar assets and
exposures

Performance record, lifecycle
review, authority acceptance
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Validate. Monitor. Scale. Roadmap

VALIDATE. MONITOR. SCALE. ROADMAP

FROM PILOT PROJECTS TO RESILIENT INFRASTRUCTURE AT SCALE

“1) VALIDATE » (2) MONITOR S SCALE

PROVE PERFORMANCE. REDUCE UNCERTAINTY. TRACK PERFORMANCE. PROTECT VALUE. / STANDARDISE. INTEGRATE. DELIVER AT SCALE.

=) s £ @

&, = SO

DEFINE PILOT ENGINEER & CONFIRM DOCUMENT & DEPLOY TRACK ALERT & PERFORMANCE STANDARDISE INTEGRATE SCALE MAXIMISE
SCOPE TEST PERFORMANCE APPROVE MONITORING CONDITIONS RESPOND DATABASE SOLUTIONS PROGRAMS IMPLEMENTATION | LIFECYCLE VALUE
Critical assets Steelike UHPC Durability, bond, Data-driven Sensors & Real-time & Early action, Continuous Details, specs, Asset plans & Repeatable, Resilience,
High impact areas validation resilience decision inspections periodic data minimal disruption knowledge loop approvals budgets efficient delivery lower total cost
d} OUTCOME - GREATER ASSET RELIABILITY N K\;‘d RESILIENT INFRASTRUCTURE AT SCALE 2 |
Q Evidence-based decisions. p Extended service life. )} [ D7 #g Lower lifecycle cost. -:(z) |
4 S e B M

Lower risk. Reduced downtime. Lower carbon impact. =

CONTINUOUS IMPROVEMENT LOOP

Caption: Steelike UHPC Composite should move from pilot to scale only when material performance, execution quality and asset monitoring support the decision.

Evidence Chain for Deployment

EVIDENCE CHAIN FOR DEPLOYMENT

FROM DATA TO DECISION. FROM CONFIDENCE TO SCALE ———— e

(1) DEFINE NEED (2) MATERIAL 3 ) SYSTEM& PILOT 5 | PERFORMANCE \5 ENGINEERING @ APPROVAL &
SCALE DEPLOYMENT

N~ & CONTEXT S EVIDENCE —  INTERFACE

" IMPLEMENTATION > MONITORING ~—"  ASSURANCE

VALIDATION
’{m)
3 't‘
L5 e"_aﬁ":“iﬁ -
« Asset criticality « Steelike UHPC + Bond & adhesion « Controlled pilot * Real-time data « Structural validation « Authority approval
« Failure modes characterisation - Interface behaviour \ = Performance monitoring * Long-term behaviour = Design integration - Standardisation
+ Performance gaps * Mechanical « System compatibility | | * Constructability * Environmental » Independent review + Procurement integration
+ Constraints performance + Installation assessment exposure = Compliance + Scale across
* Durability verification * Lessons learned * Early anomaly verification asset portfolio
performance detection
@ \ 2N & ‘
v—
= = 2 i
9, f L (Gl
S HIGH EVIDENCE STRENGTH

Higher uncertainty. —_——————— o———@0————- ®o————@0————- [ B Lower uncertainty. N«,

Higher risk. Lower risk.

Limited adoption. Confident deployment.

EVIDENCE REDUCES RISK / DATA BUILDS CONFIDENCE Oo TRANSPARENCY ALIGNS STAKEHOLDERS ‘33» EVIDENCE ENABLES SCALE

Stronger evidence. ‘ C} Measured performance. ‘ mﬁ Clear evidence. ‘ Proven performance.

Smarter decisions. Verified in context. Aligned decisions. Resilient infrastructure.

Caption: Evidence, not assumption, turns an advanced material into a repeatable infrastructure solution.
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Source

What it supports What it does not prove
FHWA-HRT-22-065 UHPC -Based UHPC deployment requires design and Steelike approval for any specific application
: . : construction recommendations for overlays,
Bridge PreSSeI‘lvat'Flon and Repair link slabs and beam-end repair
olutions
FHWA-HRT-19-011 Field-Cast UHPC field-cast applications require

Automatic acceptance of Steelike details
UHPC Connections controlled design and construction logic

FHWA EDC-6 UHPC Bridge UHPC preservation and repair applications
Preservation and Repair are part of federal bridge implementation
context
FHWA UHPC Publications Index UHPC implementation is supported by a
body of technical guidance and research
Steelike-specific material evidence and test
certificates

Guaranteed service life or cost reduction

Replacement of project-specific validation
CNT / Steelike documentation

Site performance without proper design,
execution and monitoring

Integrated LAND System Graphic

i by S LEKE UHPC

" INTEGRATED LAND SYSTEM GRAPHIC

EXPOSURE . - = : - MATERIAL ROLE
Heat - water - - 2 = - . =
salts + abrasion - load S = =

Ingress control -
edge durability -
high-wear repair

LIFECYCLE BUF
Repeated repair -
closures - downtime

TARGETED USE

Selected zones,
not universal
replacement

Test - execute -
monitor - accept

Longer life -
fewer interventions

AN = O =

ASSET PROBLEM

EXPOSURE MECHANISM
Recurring detrioration

zol
STEELIKE UHPC ROLE
Heat / water / salt / load

VALIDATION ROUTE LIFECYCLE VALUE
Targeted detail Test = QA/QC - monitor Fewer interventions

LAND infrastructure resilience is created when material performance, exposure control, lifecycle economics and validation work together.

Caption: LAND infrastructure resilience is created when material performance, exposure control, lifecycle economics and validation work together.

Source layer

What it supports
CNT / Steelike documentation

Steelike-specific strength, absorption,
chloride-related and durability-related
evidence points

What it does not prove

Universal approval, maintenance-free
performance or guaranteed service life

Steelike laboratory documentation Freeze-thaw testing context including ASTM

C666 extended to 600 cycles for tested
specimens

Transfer of laboratory result to every
substrate, detail, climate or authority

specification
FHWA bridge, LCCA and UHPC sources General UHPC bridge preservation, lifecycle

cost and work-zone cost logic used across
this white paper
Policy, exposure, airfield, stormwater,

resilience and winter-maintenance context

Steelike-specific approval or guaranteed
lifecycle savings
European Commission, EPA, FAA, EASA, Product certification or project approval for
NATO and Nordic agencies

Steelike UHPC Composite
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18. Conclusion

Land infrastructure does not fail as a spreadsheet line item.

It fails through closures, detours, repeated repairs, water ingress, winter damage, overheating surfaces, worn joints,
leaking drainage, damaged barriers, bridge deck deterioration and interrupted movement.

The real cost is not always the material. It is often the repeated intervention. For CNT Plus powered by STEELIKE,
this is the central LAND argument.

Steelike UHPC should be evaluated where infrastructure owners face high-maintenance, high-exposure and
downtime-sensitive details that conventional repair cycles do not solve effectively.

18.1 The Real LAND Problem
The problem is not that conventional materials have no role.
They do.

The problem is that some infrastructure zones repeatedly fail under water, salts, freeze-thaw, heat, abrasion, heavy
traffic, impact, movement or difficult access. In those zones, the owner does not only buy repair. The owner buys the
next closure, the next mobilisation and the next maintenance cycle.

This is where lifecycle thinking changes the decision.
18.2 Why Steelike UHPC Matters

Steelike UHPC matters because its documented material behaviour may be relevant to the mechanisms that drive
repeated intervention: low absorption, dense matrix behaviour, high mechanical performance, chloride-related
evidence, freeze-thaw and scaling resistance, abrasion resistance, bond or interface performance and controlled
curing.

These parameters are not marketing points by themselves.

They become meaningful when they are connected to a specific asset problem and validated through project-specific
engineering, testing, specification and QA/QC.

18.3 Where It Should Be Evaluated

The strongest LAND evaluation areas include:

« bridge joints, headers and selected link slab concepts;

« bridge decks, overlays and high-risk viaduct details;

« road slab edges, pavement joints, bus bays and braking zones;

e road barriers, median separators and barrier bases;

e drainage, stormwater, culvert and retention details;

» Nordic water-salt-freeze-thaw exposure zones;

e Gulf heat-abrasion-heavy traffic exposure zones;

« logistics, industrial and heavy-duty transport surfaces;

« selected critical infrastructure details where downtime is disproportionate.

These are targeted applications, not universal replacement claims.

18.4 What Must Remain Disciplined
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CNT Plus should maintain a clear boundary between:
e documented Steelike / CNT Plus evidence;

e general UHPC industry literature;

« project-specific engineering assumptions;

¢ claims requiring certification or authority acceptance.

Steelike UHPC should not be described as waterproof, salt-proof, freeze-thaw proof, crash-certified, blast-certified,
STANAG-certified, maintenance-free or universally approved unless specific documentation proves that claim for the
relevant system and application.

This discipline is a strategic advantage.

It tells infrastructure owners that CNT Plus is not selling hype. It is supporting validated lifecycle decisions.

18.5 Final Decision Logic

Every Steelike UHPC opportunity should answer five questions:
1. What failure mechanism keeps returning?

2. What does each intervention actually cost?

3. What material role is required?

4. What evidence supports that role?

5. How will the result be validated and monitored?

If those questions cannot be answered, the project is not ready for scale.

If they can be answered, Steelike UHPC can be evaluated as a serious durability-led infrastructure intervention.

18.6 Closing Statement
Land infrastructure needs longer-life decisions, not repeated short-life interventions.

CNT Plus powered by STEELIKE should lead that conversation with technical discipline, documented evidence and
lifecycle logic.

Longer life. Fewer interventions. Less downtime.

19. Reference Framework

The reference framework for this white paper should be used carefully.

Its purpose is to support disciplined evaluation of Steelike UHPC in land infrastructure. It is not a substitute for
Steelike / CNT Plus material evidence, project-specific testing, engineering design, owner acceptance or authority
approval.

References should be read in layers.

General UHPC literature supports the technical context. Government and institutional guidance supports the
infrastructure decision environment. Steelike / CNT Plus documentation supports product-specific claims. Project-
specific validation determines whether a claim can be used in a real asset.
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19.1 Evidence Layer 1: Institutional and Government Infrastructure Guidance

Government and institutional sources are useful for understanding infrastructure preservation, bridge design,
durability, transport resilience, procurement expectations and public asset management.

They may include highway, bridge, transport, aviation, civil works, European policy and public infrastructure
guidance.

These sources help define the owner problem.

They do not certify Steelike UHPC.

19.2 Evidence Layer 2: UHPC Technical Literature and Design Guidance

UHPC technical literature and design guidance can support the broader context for dense cementitious composites,
high mechanical performance, post-cracking tensile behaviour where validated, bridge overlays, joints, connections,
durability, chloride exposure, freeze-thaw performance and structural design considerations.

These references are important because they show why UHPC -type systems are relevant to modern infrastructure.

They do not automatically transfer every reported performance result to Steelike UHPC.

19.3 Evidence Layer 3: Steelike / CNT Plus Material Evidence

Steelike-specific claims should be based on Steelike / CNT Plus documentation.

Relevant evidence may include:

e product data sheets;

« laboratory certificates;

e compressive strength data;

e absorption results;

e chloride-related tests;

« freeze-thaw and scaling evidence;
e abrasion resistance;

* bond or pull-off testing;

« pull-out resistance;

« surface resistivity;

e mixing, curing and execution guidance;

* project-specific trial data.

This evidence should be cited precisely and used only within its documented scope.

19.4 Evidence Layer 4: Project-Specific Validation

The final evidence layer is always project-specific.
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It may include substrate assessment, exposure classification, repair geometry, design calculations, trial works, mock-
ups, site testing, bond testing, curing validation, QA/QC records, monitoring plans and owner acceptance.

This is the layer that converts a material possibility into a project decision.

» asset type, location and operational function

« photos, drawings, inspection reports or condition surveys
» damage mode, degradation mechanism and repair history

 exposure conditions and load requirements

19.5 Reference Use Matrix

» downtime constraints and reopening expectations

« intended Steelike UHPC role

« applicable standards, owner requirements or approval
constraints

« expected validation, testing and handover route

Use for

Do not use for

General UHPC infrastructure context; bridge preservation logic;
lifecycle cost logic; work-zone and user-cost logic; public-sector
technical framing.

Steelike-specific approval; guaranteed Steelike service life; automatic
authority acceptance; universal cost saving; replacement of project-level
design.

Use for

Do not use for

Federal civil works UHPC context; infrastructure modernisation
context; ageing asset rehabilitation logic; material category
seriousness.

Steelike-specific certification; road authority approval; airfield approval;
universal product equivalence; defence or protection claims.

Use for

Do not use for

Aircraft load and pavement surface integrity context; jet blast
and FOD risk awareness; apron and de-icing pad exposure;
aviation authority context; airfield validation discipline.

Steelike airport approval; automatic runway or apron suitability;
replacement of FAA / EASA / airport authority review; universal FOD or
skid-resistance claims.

Use for

Do not use for

Lifecycle procurement logic; resilient transport policy;
sustainable mobility context; public investment framing;
procurement maturity.

Steelike certification; automatic procurement preference; environmental
superiority claim; authority approval.

Use for

Do not use for

Nordic winter exposure; salt and sand maintenance context; de-
icing salt and freeze-thaw relevance; salt-scaling validation
logic; Northern European durability framing.

Steelike Nordic approval; guaranteed freeze-thaw performance in all Nordic
assets; replacement of local authority testing; universal winter durability
claim.

Use for

Do not use for

Stormwater runoff as pollutant transport; industrial runoff
context; drainage and retention infrastructure relevance;
environmental-control framing.

Steelike environmental approval; chemical-resistance guarantee; waterproof
claim; replacement of environmental permitting or chemical compatibility
testing.

Use for

Do not use for

Critical infrastructure resilience context; climate stress context;
operational continuity context; infrastructure hardening
discussion where properly qualified.

STANAG certification; blast claims; ballistic claims; defence approval;
protection guarantee; Steelike-specific certification.

Use for

Do not use for

Steelike-specific technical evidence; documented material-
performance discussion; project-specific validation baseline;
comparison against project requirements.

Universal service-life guarantee; automatic authority approval;
maintenance-free claim; waterproof guarantee; crash certification; airport
approval; defence certification; environmental superiority without LCA.

Reference layer Source examples

Used for Not used for

FHWA UHPC, LCCA, work-zone user
cost

Government highway
infrastructure

UHPC bridge context, preservation,
lifecycle cost, user-cost logic

Steelike certification or guaranteed
savings
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Federal civil works USACE / ERDC UHPC modernisation and civil works Steelike product approval
context
Aviation infrastructure FAA, EASA Airfield pavements, aprons, de-icing pads, Steelike airport approval

surface integrity

European policy and
procurement

European Commission, TEN-T, LCC

Resilience, sustainability, life-cycle costing,
procurement framework

Product approval or procurement
preference

Nordic exposure

Statens vegvesen, Finnish

Government, SIS-CEN/TS

Winter maintenance, salt, freeze-thaw and
salt-scaling context

Steelike Nordic approval

12390-9
Environmental and runoff EPA Stormwater, industrial runoff, pollutant Steelike environmental approval
transport
Security and resilience NATO Climate stress, critical infrastructure STANAG, blast, ballistic or defence claim

resilience

Steelike evidence

CNT / Steelike documents, lab
certificates

Steelike-specific values and test evidence

Universal guarantees or unsupported
generalisation

Project validation

Project tests, mock-up, QA/QC,
monitoring

Application acceptance and scale-up
decision

Replacement of authority review

19.5 Reference Use Matrix

Use references to support decisions, not overclaim.

—~—

REFERENCE LAYER

Institutional

guidance

UHPC

[T ¢

Claim boundary

CNT Plus powered by STEELIKE

BOUNDARY

Owner No
context

certification

TER RBEATIS

- Sl

literature

Technical
context

No product
transfer

Steelike /
CNT Plus evidence

Project
validation

Product
evidence

Deployment
decision

Project
conditions

References support decisions. They do not prove claims beyond scope.

Caption: References should support disciplined decision-making. They should not be used to overclaim.

19.6 Reference Discipline Statement

The correct reference rule is simple:

Use general UHPC literature to explain the category.

Use Steelike / CNT Plus evidence to support Steelike-specific claims.
Use project-specific validation to support deployment decisions.

Any other approach weakens the credibility of the document.

20. Claim Discipline

Claim discipline is not a legal afterthought.
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It is the foundation of credible technical marketing for CNT Plus powered by STEELIKE.

Steelike UHPC should be positioned as a high-performance composite system for selected infrastructure
applications where documented material behaviour, project-specific validation and owner acceptance support
deployment.

It should not be promoted through unsupported universal claims.
20.1 Core Thesis

Every claim should be classified before it is used.

The claim must answer four questions:

1. What is documented?

2. What is inferred?

3. What is conditional?

4. What requires validation, certification or authority acceptance?

If the answer is unclear, the claim should be softened or removed.

20.2 Acceptable Steelike UHPC Claims

Acceptable claims may include:

« Steelike UHPC is represented in the EU by CNT Plus powered by STEELIKE.

e [t should be evaluated as a durability-led Ultra-High-Performance Composite system for selected infrastructure
applications.

e Documented Steelike / CNT Plus data may include high compressive strength, low absorption and other
laboratory-tested parameters within the scope of the available evidence.

« [t may support lifecycle extension where material behaviour is connected to the asset failure mechanism and
validated for the project.

o [t is relevant for selected high-maintenance and downtime-sensitive zones such as bridge joints, deck overlays,
road details, drainage elements, barriers and heavy-duty surfaces.

« [t requires engineering assessment, specification, QA/QC and owner acceptance before deployment.

These claims are strong because they are conditional and technically defensible.

20.3 Claims That Must Be Project-Specific

The following claims require project-specific support:
e reduced downtime;

« longer service life;

« lower lifecycle cost;

« lower lifecycle carbon impact;

« improved bond performance in a specific substrate;
« reduced chloride ingress in a specific detail;

« freeze-thaw durability in a specific exposure class;
« rapid return-to-service;

e structural contribution;

« overlay performance;

e barrier or safety-related performance.

These statements may be valid in a project, but they should not be used as blanket claims.

)
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20.4 Claims Requiring Certification, Testing or Authority Acceptance

The following claims require formal evidence before use:
e crash-tested or EN 1317-compliant barrier performance;
e MASH-compliant barrier performance;

e STANAG certification;

¢ blast resistance certification;

e ballistic certification;

o fire-resistance classification;

e structural approval for a specific design;

« aviation or airfield authority acceptance;

e nuclear, defence or critical-infrastructure certification;
» waterproof system certification;

« guaranteed service life.

Without specific documentation, these claims must not be made.

20.5 Forbidden or Unsafe Claims

Avoid:

e “maintenance-free”;

« “waterproof” as a blanket claim;

e “salt-proof”;

* “freeze-thaw proof”;

* “blast-proof”;

« “ballistic-proof”;

o “certified for defence use” without documentation;
e “zero carbon”;

e “green concrete”;

e “unbreakable”;

« “universal replacement for concrete”;

« “approved everywhere.”

These phrases create technical, legal and reputational risk.

20.6 Recommended Claim Language

Instead of saying Say
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Steelike UHPC Composite is waterproof

Steelike UHPC Composite has documented low absorption and
reduced ingress relevance, subject to detailing, crack control, joints,
execution and validation

It is maintenance-free

It may reduce maintenance pressure where the failure mechanism
and application are validated

It is cheaper

It may improve lifecycle value where reduced intervention frequency
or downtime exposure is demonstrated

Itis green

Lifecycle impact must be assessed through project-specific LCA or
defined lifecycle comparison

It replaces concrete

It is a targeted high-performance composite intervention where
conventional repair logic reaches lifecycle limits

It is a certified road barrier

Road restraint use requires complete system testing, certification and
authority acceptance

It is airport approved

Airfield use requires airport authority review and validation of load,
surface, FOD, skid and operational requirements

It stops chloride damage

It may support reduced ingress strategies where chloride exposure,
detailing, bond and crack control are validated

It eliminates freeze-thaw damage

It has documented freeze-thaw evidence relevant to evaluation, but
project-specific freeze-thaw and salt-scaling validation may be
required

It guarantees lifecycle extension

It may support lifecycle extension where asset-specific design, testing
and monitoring confirm the performance case

It is suitable for all climates

It should be evaluated against local climate, exposure, standards,

execution conditions and authority requirements

Use language such as:

“may support...”

“where validated...”

“should be evaluated where...”

“subject to project-specific testing...”

“within the scope of documented Steelike / CNT Plus evidence...”
“requires engineering assessment and owner acceptance...”

“as part of a durability-led intervention strategy...”

This language is not weaker. It is more credible.

20.7 Claim Discipline by Application Type

Application

Acceptable claim

Required discipline

Concrete highways

Targeted high-performance composite
intervention for high-maintenance road
zones

Pavement design, load, surface texture, skid
resistance, authority requirements

rehabilitation

Bridge joints May support joint-header repair, edge Movement, bond, waterproofing, thermal
reconstruction or link slab concepts range, fatigue, authority acceptance
Bridge deck overlays May support durability-led deck Substrate condition, pull-off testing, chloride

profile, overlay thickness, curing

Road barriers

May support durability-related components
or base protection

No crash-performance claim without full
system testing

Drainage and retention

May support dense repair lining or low-
absorption protective detail

Water chemistry, abrasion, freeze-thaw,
bond, environmental compliance

Airfield slabs

May support local high-durability repair
where validated

Load model, FOD risk, surface texture, skid
resistance, airport authority review

Industrial slabs

May support high-wear or chemical-
exposure repair where validated

Load, abrasion, chemical compatibility, base
support, reopening criteria

Nordic exposure

Relevant where water, salt and freeze-thaw
trigger repeated repair

Freeze-thaw, salt scaling, chloride exposure,
bond and local standards

Gulf exposure

Relevant where heat, abrasion, traffic and
downtime pressure overlap

Hot-weather execution, curing, thermal
movement, abrasion, authority requirements

Critical infrastructure

May support durability and continuity-of-
service concepts

No defence, blast, ballistic or STANAG claim
without certification

Bridge joints and headers:

© 2026 CNT Plus Sp. z 0.0. All rights reserved. | CNT Plus powered by STEELIKE | UHPC White Paper | LAND Infrastructure | Lifecycle Extension

65




Emphasise ingress control, impact exposure, bond and downtime. Avoid claiming watertightness of the full joint

system unless validated.

Bridge decks and overlays:
Emphasise preservation, reduced ingress potential and lifecycle extension. Avoid claiming structural upgrade

without design validation.

Roads and highways:

Emphasise targeted intervention zones. Avoid claiming replacement of entire pavement systems.

Barriers and median separators:
Emphasise material durability and repair potential. Avoid crash-performance claims without system-level testing

and authority acceptance.

Drainage and retention:

Emphasise water-management durability. Avoid claiming hydraulic function from material properties alone.
Heavy-duty surfaces:
Emphasise operational availability, abrasion, concentrated loads and repair frequency. Avoid claiming universal

chemical resistance or unlimited load capacity.

ECO:

Emphasise lifecycle logic. Avoid carbon claims without defined boundaries and calculation.
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20.8 Final Communication Rule

CNT Plus powered by STEELIKE should communicate like an infrastructure resilience partner, not a commodity
material seller.

Every statement should connect:

the infrastructure problem
l
the limitation of repeated conventional intervention
l
the relevant Steelike UHPC parameter
l
the operational and lifecycle impact
l
the validation required before deployment.

20.9 Final Thesis
The strongest Steelike UHPC claim is not that it solves every infrastructure problem.

The strongest claim is that, where validated, it gives owners a disciplined high-performance option for the
infrastructure zones where repeated intervention is already costing too much.

Longer life. Fewer interventions. Less downtime.

Contact

CNT Plus Steelike UHPC systems for resilient infrastructure | www.cnt.gda.pl
CNT Plus sp. z o.0. | ul. Lesna 7, 83-010 Straszyn, Poland

Przemyslaw Kerczuk | CEO | przemyslaw.kerczuk@cnt.gda.pl | +48 533 325 241

Maciej "Magic” WinnicKi | Business Development Director, EMEA | maciej.winnicki@cnt.gda.pl | +44 (0) 730 868 7251

Performance matters.
Validation decides.

Lifecycle proves the decision.
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