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Executive Summary  
The Focus 
This thesis is deliberately focussed on the use of hempcrete (and other compatible Bio-
based materials) currently in use in the construction sector. It does not seek to 
replicate the growing body of existing publications on this subject but rather to drill 
down into the practical implications for architects and specifiers of contemplating its 
use in their future projects. In approaching the agreed Project Assignment for the 
Thesis, I soon realised that my observations and analysis would suggest that the 
Expected Solutions would fall into two compatible yet slightly different sections. 

The Main Output 
The first section focuses on the ‘Main Output’ and is inevitably informed by my own 
lived experience of designing and building with hempcrete for about ten years. I shall be 
explaining to the readers the full scope of the different ways of using the materials to 
suit the different circumstances of particular site constraints, structural needs and 
sequencing challenges.  

Constraints and Design Decisions 
The thesis makes many references to the ‘Decision Matrix’. I believe this a first on this 
specific topic as I have come to realise that a different approach to design development 
is key to understanding the optimum way of determining build strategies and 
sequencing when using these highly effective materials. In this method of wall 
construction specifiers are advised to review multiple elements of the wall build that 
will inform their best option for the design scheme prior to determining their chosen 
project design. These elements involve not only the choice of materials but also; 
several different types of structural framing, site access (to both the inside and outside 
of the wall),application of the hempcrete (dry blocks and panels, wet sprayed on or cast 
in-situ and tamped) again in several different ways, the use of permanent or 
removeable shuttering, the option to plan overlapping trades and sequencing all these 
build elements in a timely manner (workflow management and drying time). These 
decisions are greatly facilitated by the handbook guide which has been developed in 
tandem with the ‘main output’ document. This is a visual tool that illustrates the 
Decision Matrix and the Build Elements with charts and diagrams facilitating the 
possibility of minimising the impact of constraints in resolving the optimum design 
scheme. 

Ongoing Research 
The second section is informed by my more recent reflections on ‘lessons learned’ 
together with a more in-depth investigation of the Political Philosophical and Economic 
factors of bio-based construction that I have been researching academically during my 
time at CVUT. This has given me a reaffirmation that the benefits of this construction 
method are gradually becoming more widely recognised and will almost certainly result 
in its wider adoption in the small to medium sized construction sector in the coming 
years. I believe I have been able to identify a growing body of evidence that the ‘fear of 
the unknown’ aspect of hempcrete is progressively giving way as the Post-Occupancy 
Evaluation of its performance characteristics and the suitability of its technical 
compliance becomes more widely disseminated. 



3 
 

The Two Documents 
As described above the main output of this thesis is contained in a printed and bound 
A4 document in portrait format following the normal traditions of an index followed by 
many numbered sections, a conclusion, appendices and bibliography. In addition to 
this main thesis document I have also produced a specifiers ‘handbook’. This is an A5 
booklet in landscape format that is almost exclusively charts and graphs. It is bound in 
such a way that the options available for consideration by specifiers, as they 
contemplate the optimum solution for their prospective hempcrete construction, are 
seen side by side on pull out pages.  
 
This tool facilitates a full understanding of the differences between the options at each 
stage as they follow the Decision Matrix as directed in the main document. I have not 
replicated detail drawings published elsewhere but referenced them when helpful to 
encouraging a new understanding of ‘how to select an appropriate construction path’ 
before detailing begins. 
 
It is important that the two documents are seen as complimentary and inter-
dependent. They are presented this way to ensure the most comprehensive 
communication of the importance of carefully studying each element of the wall build-
up logic as the design scheme is developed.  

Conclusion  
My overarching intention is to prove that building with hempcrete should not be 
casually dismissed as a ‘non-standard’ construction method with a myriad of 
complexities. But rather as a viable, and often advantageous alternative method of 
constructing buildings with better characteristics of; overall fitness for purpose, 
reduced environmental impacts, life cycle durability and circularity of materials. 
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SECTION ONE  - The Main Output 

1 - Introduction 

A Practical Guide to Hempcrete Construction for Architects, Builders & Specifiers. The 
development of a tool to facilitate best option selection when preparing a design 
scheme based on hempcrete construction methods. 

1.1 Why This Guide Exists 

Hempcrete has long been celebrated for its carbon storage potential, breathability, and 
health-promoting qualities. Its potential as a carbon-sequestering, breathable 
insulation and thermal mass material has been well-documented — but navigating how 
to actually build with it remains unclear for many architects and builders. (Stanwix and 
Sparrow, 2014). 

For most architects and builders, hempcrete exists on the edge of conventional 
practice: admired from afar, occasionally prototyped, but rarely delivered at scale. The 
barriers are not just material — they are practical: uncertainty around drying times, 
confusion over construction methods, limited detailing resources, and difficulty 
specifying it confidently within tight budgets or planning constraints. (Material Cultures, 
2021). 

This guide is designed to bridge that gap — turning material promise into buildable, 
detail-rich solutions for contemporary homes and extensions. It recognises that 
hempcrete isn’t a one-size-fits-all answer, but rather a versatile system that can adapt 
to a range of contexts — if detailed and delivered with care (Ecomatters and 
Sustainable Traditional Building Alliance, 2021). 

1.2 Who This Guide Is For 

This guide is written for architects, design-builders, self-builders, and contractors who 
want to use hempcrete but need help making it work on site. It’s also a tool for 
developers, clients, and engineers to understand the decisions involved and the trade-
offs between different construction approaches. 

1.3 What This Guide Covers 

The guide focuses on practical implementation of hempcrete systems, particularly 
cast-in-situ applications with supporting reference to block, spray and prefabricated 
panels. 

The core tool is a decision matrix, developed as a visual logic system to match wall 
strategies with real-world project constraints. This matrix is presented in the 
accompanying handbook as a compact, pull-out chart, with illustrated references and 
compatibility guides. 

This main document expands on the matrix’s logic through chapters covering: 
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• Key construction decision points 
• Specification and sequencing 
• Moisture management and breathability 
• Fire, finishes, and material selection 

The overall aim is not just to promote hempcrete, but to help professionals adopt a 
wider bio-based palette — combining hemp with cork, clay, straw, and timber to 
create breathable, low-carbon buildings. 

1.4 How to Use This Guide 

This guide is built around a decision matrix — a visual tool that helps match wall 
strategies to project constraints. 

The matrix appears as a compact reference chart in the handbook, showing: 

• Which casting methods are viable under different site constraints 
• Which framing types are compatible with different wall build-ups 
• How construction choices affect drying time, labour, and finish timing 

This main document provides the context and reasoning behind each decision -
through thematic chapters, sequencing charts, and detailed construction analysis. 

Use this guide in several ways: 

• Read front-to-back for a deep dive into material thinking and workflows 
• Jump into specific chapters (e.g. Party Walls, Specification) as questions arise 
• Use the matrix and drawing system in the handbook to test design variations in 

practice 

1.5 What This Guide Is Not 

This is not a catalogue of finished buildings or a restatement of existing academic 
research; neither is it a theoretical manifesto. Instead, it’s a working tool grounded in 
practice, structured for delivery, and designed to be adaptable and referenceable on-
site. 

Where high-quality resources already exist — on lifecycle carbon, policy advocacy, or 
general material science, or policy — this guide references them rather than repeating 
them (Röck et al., 2020). 

1.6 The Bigger Picture 

This guide aims to be part of the solution — a translator between innovation and 
implementation. One that meets people where they are: on-site, in practice, and under 
real-world pressures to deliver well. 

By focusing on buildability, compatibility, and material logic, this guide hopes to help 
bio-based construction move from niche to normal — starting with hempcrete, and 
expanding outward. 



9 
 

2. Matrix Thinking: A New Approach to Design Decisions 
 

2.1 Why a Decision Matrix? 

Designing with hempcrete isn’t about one single method or material. It’s about 
combining many interdependent factors — site constraints, finish requirements, 
construction method, sequencing, material compatibility, thermal targets, and more. A 
matrix allows these decisions to be visualised not as a linear process but as a network 
of dependencies, where changing one variable reshapes the others. 

This matrix approach is not a checklist. It’s a tool to narrow the field — to help 
designers, builders, and specifiers identify which strategies are viable before 
committing to drawings or site logistics. 

2.2 Why Now? 

Bio-based construction is growing — but slowly. One reason is that decisions are still 
made using conventional logic and standard detailing. But natural materials, and 
hempcrete in particular, behave differently. Their performance, drying time, labour 
requirements, and thermal logic demand a different way of thinking. The matrix brings 
that thinking to the front of the design process, not the back. 

2.3  Early Identification of Constraints = Better Results  

Many key decisions are often made too late — like the positioning of a timber frame 
within a wall buildup or the direction from which the wall can be accessed on site. 
These factors drastically affect what’s buildable, how long it will take, and how the wall 
performs thermally. 

By defining these constraints up front, designers can rule out incompatible strategies 
early on. This leads to fewer revisions, better detailing, and more confidence on site. 

2.4 From Full Walkthrough to Embedded Logic 

The original intent of this thesis was to create a fully traceable decision path — a 
worked example where every step of a hypothetical project would lead to specific 
outputs (e.g. Detail 4.2.3 or Wall Type D5). But as the research evolved, it became clear 
that the number of viable combinations was too large to capture in a single flow. 

Instead, the project now introduces matrix logic through embedded tools within the 
accompanying handbook. A key example is the fold-out chart, which organises 
construction choices by frame position, casting direction, and shuttering strategy. 
Rather than following a walkthrough, the reader can read the chart visually to see 
which combinations are feasible. 
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2.5 Outputs That Adapt 

Rather than referencing one specific outcome, the matrix approach now outputs a 
range of viable systems. These are supported by thematic diagrams, comparative 
detail illustrations, and charts showing: 

• Internal and external finish timing 
• Labour requirements 
• Structural frame options 
• Compatibility of insulation and racking 
• Drying time and build sequencing 

Each output is not a fixed answer, but a tool for project-specific adaptation. The logic 
is what’s being delivered — not a prescription. 

2.6  Structure Over Prescription 

Whereas conventional detail libraries offer pre-approved solutions, this matrix-led 
approach offers a structure for generating appropriate solutions. The aim is not to 
add another rulebook, but to help designers and builders work more creatively and 
confidently within the limits of bio-based construction. 

2.7 A Living System 

The logic introduced here is designed to grow. Each chapter of the handbook builds on 
it — connecting wall strategies to frame systems, finish types to casting methods, and 
so on. While this thesis doesn’t provide every possible output, it lays the groundwork for 
a scalable, adaptable framework that can evolve through future projects and shared 
experience. 

2.8 Beyond the Matrix. 

In this sense, the “decision matrix” is not a finished product. It’s a thinking tool — one 
that pushes the user to ask: 

→ What are my site constraints? 

→ What build-up is realistic here? 

→ What finishes are appropriate? 

→ What will this mean for sequencing, labour, and drying? 

The real value lies not in selecting a predefined solution, but in understanding why 
certain decisions will lead to faster, more buildable, and more sustainable outcomes. 
Unlike a traditional decision tree, the hempcrete matrix is designed as a constraint-
responsive cross-filtering tool. It reflects the reality that architects and builders rarely 
move through decisions in a fixed order. One might begin with access constraints and 
identify a viable casting method, then backtrack to find compatible frame options. 
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Another might prioritise labour availability, internal sequencing, or desired finishes. The 
matrix enables users to enter at any point — method, frame, access, or sequencing — 
and trace which combinations remain viable. This non-linear flexibility allows for real-
time comparison between competing strategies, reducing redesign risk and aligning 
decisions with site realities. 
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3 - Why Constraints Come First 

It’s Site Realities that Shape Hempcrete Projects. This chapter introduces three types of 
early constraints that significantly influence the outcome of matrix decisions. 
Successful hempcrete projects don’t start with material choices, they start with 
constraints! What you’re allowed to build, where your boundaries lie, and how much 
access you have to each wall — these factors shape every design decision that follows. 
A good hempcrete strategy is one that acknowledges these limits early and uses them 
to narrow the range of viable options in a structured way. 

3.1 Planning and Permits – What you are Allowed to Build 

In the UK, small-scale projects often begin under Permitted Development (PD) rules, 
which allow certain extensions, roof modifications, or outbuildings without full planning 
permission. But these permissions come with strict limitations — especially when it 
comes to materials and finishes. 

For example: 

• External materials under PD must be ‘similar in appearance’ to those of the 
existing house — often brick, tile, and cement-based renders (Planning Portal, 
2024). 

• Rear extensions are limited in depth and height, meaning thermal mass, 
insulation thickness, and internal floor levels may be compromised if not 
considered early. 

• Loft conversions often permit only rear dormers, while front-facing dormers or 
gable-end extensions usually trigger full planning approval. 

The key is not just what PD allows, but how it limits the ability to use hempcrete visibly 
or expressively. Where unconventional finishes like cork or lime render are desired, or 
roof pitch/height changes are needed to suit bio-based construction logic, applying for 
full planning permission may be essential — even for projects that technically fall 
within PD scope. 

Impacts on the matrix: 

• Restricts finish options to match existing buildings (MHCLG-2019) 
• May eliminate visible cork or exposed hempcrete solutions 
• Limits wall thickness in boundary-adjacent conditions 
• May necessitate compromise wall strategies (e.g., internal insulation 

only) 
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3.2 Party Walls – Unlocking or Limiting Your Options 

Party walls — shared walls between properties — are often overlooked in design 
stages, but they carry major consequences for how and where you can build. In 
terraced and semi-detached housing, party wall considerations influence: 

• Access rights and notification requirements (under the Party Wall etc. Act 
1996) 

• Fire resistance requirements, especially at roof junctions 
• How insulation and airtightness are installed, particularly if external access is 

limited or if cavity bridging must be avoided 

For example, a double-skin masonry party wall provides excellent fire separation and 
racking resistance — but can be difficult to insulate thermally at the junction if slabs 
protrude (BRE, 2020). Meanwhile, timber-framed party walls allow for clean integration 
with internal hempcrete or bio-based plasters, but may need additional fire detailing at 
floor and roof lines. 

Depending on the project, party wall strategy can become a load-bearing element in 
the broader structural logic. In some designs, the party wall "does all the work," carrying 
floors and roof loads so that front and rear walls can be more flexible and open. 

Impact on the matrix: 

• Determines allowable wall build-up strategies at the property edge 
• May dictate fire resistance approach (material and thickness) 
• Influences whether floors/roofs can be supported by party walls 
• Affects compatibility with certain frame and bracing strategies 

3.3 Constraint-Driven Design – Letting the Site Guide You 

Not all constraints are legal — many are practical. For example: 

• A rear extension that touches the property boundary may have no external 
wall access. This means you can’t apply shuttering from the outside, and must 
cast from the inside — requiring internal space and careful planning 
(Ecomaterials Guide, 2023). 

• A rural detached home, on the other hand, might have access on all sides. In 
this case, you may choose to install permanent internal boards and cast from 
the outside, freeing up interior space for follow-on trades. 

These differences determine what types of formwork and casting methods can be used 
— and whether a given finish is compatible. Internal lime plaster, for example, requires 
full drying time of the wall; a wood-wool board finish can be applied immediately, but 
limits future changes. 
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The matrix logic accounts for these constraint patterns by offering four main casting 
types — each defined by how and where hempcrete is installed. These methods are 
only viable if site access supports them. By identifying these issues first, we reduce 
drawing overload and avoid proposing wall types that won’t work in a given context. 

Impact on the matrix: 
• Filters out incompatible casting methods based on wall access 
• Helps sequence internal vs. external works without costly pauses 
• Reveals the real effect of finishes on drying time and project flow 

Summary: Start With the Constraints 
Constraint 

Type 
Why It Matters Matrix Effect 

Planning/PD Limits material expression, wall 
thickness, and roof form 

Eliminates non-matching 
finishes or thick walls 

Party Walls Controls load paths, fire safety, and 
insulation strategy 

Sets limits on wall structure 
and frame logic 

Wall Access Determines casting method and 
shuttering approach 

Filters viable hempcrete 
installation methods 

Before drawing your wall section, consider your constraints. They don’t just limit what’s 
possible — they clarify what’s appropriate. The decision matrix is not just a design tool, 
but a process of elimination that helps you reach smart, feasible, buildable solutions. 
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4. Phasing Hempcrete Construction 
Hempcrete is often dismissed as slow, but this stems from a misunderstanding of its 
drying process and its role in construction sequencing. This chapter clarifies how to 
work with drying times, not against them—showing that with intelligent phasing, interior 
work can continue uninterrupted 

4.1 Phasing by Wall Hierarchy 

Phasing strategies depend heavily on which wall type is being built. Different walls 
impose different constraints in terms of access, sequencing, and buildability. 
Understanding this hierarchy is key: 

• Boundary walls: Often against other buildings or fences; typically require 
casting from one side only. 

• Party walls: Shared with neighbours; usually loadbearing and built early. 
• Return walls: Structurally crucial for racking resistance; must be sequenced to 

enable other walls to follow. 
• Front/rear walls: Often have large openings, affecting shuttering and curing 

logistics. 

Correct sequencing of these walls helps to unlock efficient construction. For example, 
finishing a party wall early can support floor installation, enabling other trades to 
continue while hempcrete dries elsewhere. 

4.2 Casting in Sequence - Not Simultaneously 

One of the most common misunderstandings about hempcrete is that it must be 
completed all at once. In practice, hempcrete is best cast in logical phases, allowing 
drying and site activity to overlap. 

• Roof-first sequencing offers early weather protection, meaning interior works 
(first fix, MEP, internal walls) can proceed while external hempcrete dries. 

• Permanent internal shuttering (e.g. wood wool board) allows casting from the 
outside, freeing up the internal space for ongoing work. 

• Formwork scheduling allows limited resources (like reusable shutters) to be 
moved efficiently across the site. 

This approach transforms drying time from a bottleneck into a parallel process. The 
decision matrix and time-bar diagrams in the handbook help visualise this logic. 

On-Site Training 
Where teams are new to hempcrete, even brief on-site demonstrations can 
dramatically improve outcomes. Understanding compaction, mix moisture, and edge 
detailing through a trial panel can prevent weeks of rework.  
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The simplest hempcrete projects succeed not because they are easy — but because 
they are well rehearsed (Stanwix and Sparrow, 2014) . 
 

4.3 Occupied Buildings and Retrofitting 

In retrofit scenarios, phasing must respect occupancy. Casting large areas in situ may 
not be viable—alternatives like hempcrete blocks or precast panels can reduce 
disruption and drying time. 

• Internal-only casting is often necessary due to access limits or planning 
constraints. 

• Room-by-room sequencing allows portions of a house to remain in use during 
works. 

• Dehumidifier-assisted drying can speed up curing in sensitive retrofit cases, 
though this adds energy and equipment cost. 

Even in complex retrofits, smart phasing allows work to continue while walls dry. The 
key is to plan casting direction and internal finishing independently. 

4.4 Tools Setup and Shuttering Types 

Strategic phasing only works if site setup supports it. 

• Mixing: For cast systems, mobile site mixers or pre-batched deliveries 
determine achievable daily wall area. 

• Formwork: Removable shutters suit repeat use across walls; permanent 
shutters (e.g. wood fibre boards) double as finishes. 

• Fixings: Window reveals, floor edges, and return corners often require 
temporary bracing or reinforcement during casting. 

The six shuttering types in the handbook are explained with diagrams showing how they 
fit into phased builds. Each has benefits depending on wall type, method, and access. 

Summary 

Phasing hempcrete construction is not about eliminating drying time but about working 
around it. With a roof-first approach, intelligent shuttering, and wall-specific 
sequencing, drying becomes a manageable variable. The decision matrix and bar charts 
in the handbook support this process—ensuring that hempcrete can integrate even into 
time-sensitive projects. 
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5. Choosing a Construction Method 

The decision to build with hempcrete is not a single choice—it is a sequence of linked 
decisions based on site conditions, labour availability, structural needs, and 
programme constraints. This chapter explains how the four primary hempcrete 
construction methods—cast in situ, spray-applied, blocks, and panels—can be 
selected using a matrix approach, supported by framing logic, shuttering strategies, 
and heat map comparisons. 

5.1 The Two-Tier Logic: Frame + Hempcrete 

Every viable hempcrete wall system begins with the frame. The choice of frame (e.g., 
single stud, double stud, post-and-beam, or post-and-beam + frame) dictates what 
casting methods are feasible. 

• Encased frames (e.g., single stud fully within the wall) are ideal for cast-in-situ 
or spray. 

• Exposed or post-and-beam frame types may suit panel or block systems. 
• Double-stud frames are often required where permanent shuttering or dual 

finishes are applied. 

Once a frame strategy is selected, the casting method can be filtered through project 
constraints—especially drying time, site access, and labour. 

5.2 Method Comparison: Cast Spray Blocks Panels 

Each hempcrete method brings distinct performance and construction qualities: 

Method Pros Constraints / Limitations 
Cast In Situ Low-tech, adaptable, excellent 

infill control 
Requires time  
cure, repeated shuttering 

Spray-Applied Fast, clean, high-volume per 
day 

Overspray risk, requires training 
and tools 

Blocks Minimal curing time, modularity Thermal bridges, more waste at 
cut edges 

Panels Pre-made, fast on-site, good for 
rainy sites 

Heavy logistics, less adaptable 
on-site 

Decision drivers include: 

• Programme: How soon finishes must start. 
• Access: Can walls be reached externally? 
• Finish type: Is cladding preferred over plaster? 
• Drying time: Does the project need immediate sequencing overlap? 
• Labour: Will a large, trained team be present, or is a low-skill system preferable? 
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5.3 Supporting Tools: Decision Matrix + Heat Maps 

The decision matrix introduced in Chapter 3 narrows down viable wall systems by 
process of elimination. Users input constraints (access, finish, structural exposure) 
and are left with 2–3 viable options. 

To compare these options quickly, the handbook provides a series of heat maps: 

• Internal Works Start: Compares how soon work can begin inside the building. 
• Finishes Start: Indicates delays until lime plaster or internal finishes can be 

applied. 
• Labour Intensity: Rates the manual effort required to maintain consistent 

casting without gaps. 

These heat maps allow rapid visual comparison between shuttering and casting 
combinations—making the handbook a useful on-site tool for real-time decision-
making. More detailed construction bar charts are made available online via QR code. 

"While full timelines are available digitally, the handbook simplifies them into 
comparative heat maps that highlight the drying, access, and sequencing implications 
of each method." 

5.4 Method-by-Method Logic 

Cast In Situ: 

• Pairs well with internal permanent shutters (wood wool, board) and external 
access. 

• Ideal for small- to mid-sized sites with a single team. 
• Works best with temporary formwork that can move quickly across walls. 

Spray: 

• Suited to projects with trained applicators. 
• Reduced formwork needs, but greater setup cost. 
• Often paired with breathable external sheathing or cladding. 

Blocks: 

• Best for tight retrofit zones where drying cannot delay sequencing. 
• Can work between standard stud frames. 
• Strong thermal performance when designed with continuity in mind. 

Panels: 

• Effective for off-site construction, but limited adaptability. 
• Typically paired with post-and-beam systems. 
• May require pre-design of service runs and structural details. 
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Summary 

There is no “correct” hempcrete method—only a method that best fits the constraints 
of a particular project. The decision matrix and heat maps together create a structure 
that allows these decisions to be made quickly, collaboratively, and with confidence. 
When constraints are understood early, hempcrete becomes a flexible tool rather than 
a limitation. 
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6. Moisture Management and Breathable Detailing 

Hempcrete performs best when used within a construction system that respects its 
breathable character. This chapter explores how to design and detail for moisture-safe, 
vapour-open assemblies across different construction methods, insulation strategies, 
and junctions. 

6.1 Why Breathability Matters 

Breathability in buildings does not mean air leakage or draughts. Instead, it refers to the 
ability of materials to allow moisture vapour to migrate safely through the building 
envelope and evaporate, rather than becoming trapped. 

Hempcrete and other bio-based materials are hygroscopic—they buffer humidity, 
helping stabilise indoor comfort and reducing condensation risk. But this capacity only 
works if the rest of the wall, floor, and roof assemblies also allow vapour diffusion. 

Key principles of breathable construction: 

• Avoid internal vapour barriers. 
• Use plasters, renders, or boards that allow moisture to pass. 
• Design junctions to maintain the diffusion path. 
• Keep the outer layers more vapour-resistant than the inner ones (but still 

vapour-open). 

These principles ensure that moisture generated internally (e.g. cooking, breathing) can 
move outwards without condensing at cold interfaces. (Goodhew and Griffiths, 2005). 

6.2 Material Compatibility and Vapour Profiles 

Hempcrete alone is not enough to ensure good moisture performance. All adjoining 
materials must be compatible. Vapour-impermeable layers (e.g. foil-backed 
plasterboard, vinyl paints, closed-cell foams) can trap moisture inside hempcrete, 
reducing durability and increasing mould risk. 

Layer Type Compatible Options Avoid 
Internal finish Lime plaster, clay plaster, wood fibre 

board 
Gypsum + paint, 
vinyl 

Insulation 
(additional) 

Cork, wood fibre, hemp batts, sheep’s 
wool 

PIR, PUR, EPS 

External cladding Timber, lime render, ventilated facades Plastic rainscreens 

Thermal upgrades in retrofit projects often fail when non-breathable insulation is 
added to otherwise breathable walls. Vapour becomes trapped at interfaces, leading to 
decay. Even breathable materials must be detailed carefully to ensure continuity. 
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Final Thought 
 
Moisture buffering is not a niche bonus — it is a core feature of how hempcrete 
supports occupant wellbeing and building durability. A correctly detailed hempcrete 
wall doesn’t just meet insulation values — it contributes actively to indoor humidity 
stability, material protection, and passive energy efficiency. 
 

6.3 Junctions: The Weak Points 

Most moisture issues arise not in the middle of a wall, but at junctions—where floors, 
roofs, or windows interrupt continuity. Each junction should be designed to: 

• Maintain the vapour diffusion path. 
• Avoid cold spots and thermal bridges. 
• Use breathable materials consistently. 

Junction Risk Factor Solution 
Floor–wall base Cold edge = condensation 

risk 
Aerogel strip / cork / stepped 
build-up 

Roof–wall eaves Cold bridging, plasterboard 
contact 

Lime parge / breathable 
airtightness layer 

Window reveals Trapped vapour at 
impermeable frame 

Splayed reveals with wood fibre / 
cork 

Internal 
partitions 

Trap vapour against external 
wall 

Ventilated cavity or breathable 
separation 

 

Note 
Performance failure rarely occurs in the middle of a hempcrete wall. It happens at the 
edges — where modern construction practices rely on plastic foams, tapes, or 
membranes that disrupt the wall’s natural moisture management system. Every 
successful bio-based building depends on coherent breathable detailing. 

6.4 Detailing Hybrid Wall Systems 

In many builds, hempcrete is combined with other systems—timber frame, brick, 
internal clay blockwork, or cavity wall retrofits. Each introduces new interfaces. 

Strategies for safe hybrid construction: 

• Always test the full build-up using WUFI or equivalent tools. 
• Avoid sandwiching hempcrete between two low-permeability layers. 
• Use ventilated cavities if external brickwork is retained. 
• Interrupt horizontal floor slabs with a diffusion break where possible. 
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Key detail: External walls that retain non-breathable finishes (e.g. stucco, painted 
brick) should not be insulated internally with thick hempcrete unless a capillary break 
and ventilation strategy is introduced. 

6.5 Selecting the Right Insulation Strategy 

Insulation choices influence drying behaviour. Some strategies work with the 
hempcrete; others compromise it. The goal is always to minimise interstitial 
condensation. 

Example decision logic: 

• Cast from both sides → internal finish = lime / clay plaster → no added insulation. 
• Cast from inside only → add external cork or wood fibre to boost thermal 

performance. 
• Internal retrofit with retained external brick → use hemp blocks or light clay only if 

ventilation is added. 

6.6 Final Notes and Decision Flow 

Moisture-safe detailing depends on understanding both material properties and 
assembly interactions. Good practice avoids risk—not by banning insulation or 
demanding perfection, but by asking smart questions during design: 

With the right approach, hempcrete becomes part of a healthy, durable, and resilient 
envelope system—especially when detailed with breathability in mind. 
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7. Specification & Technical Integration 
Hempcrete is not a standalone material; it’s part of a wall system that must be carefully 
specified and coordinated to deliver thermal, fire, and structural performance. This 
chapter outlines how to integrate hempcrete correctly into architectural packages, 
focusing on specification logic, structural compatibility, and regulatory compliance. 

7.1 Specifying Hempcrete in Tender Packages 

Good specification ensures hempcrete is used appropriately within the project context. 
This includes stating the casting method, shutter type, thickness, and interface logic 
with adjacent elements. 

Example Tender Language: 

"Apply cast hempcrete insulation (Method 3P: cast from inside with permanent shutter) 
to 300mm thickness. External face to use Steico Protect Dry 60mm as permanent 
shutter. Internal face left exposed for later finish. Frame depth set to 360mm. Interface 
with steel beam to be isolated using cork expansion tape. All work in accordance with 
[Matrix Handbook Reference]." 

[Graphic: Sample Spec Sheet + Matrix Snapshot] 

A full list of recommended specification fields is below: 

Field Example Entry 
Wall Casting Method Method 2S (Cast from Outside, Removable Shutter) 
Shutter Type Permanent Wood Fibre Board (P) 
Hempcrete Thickness 300mm 
Finish Internal Lime Plaster 
Interface Instructions Break at floor slab, cork wedge at steel junction 
Relevant Detail Reference See Detail D3.2 – Gable End Junction 

[Reference: Detail Book, Section D – Method Variants] 

7.2 Working with Engineers and Frame Designers 

Since hempcrete is non-structural, coordination with the structural frame is critical. 
Hempcrete only performs well when the frame is fully self-supporting and allows for 
consistent shuttering and infill logic. 

Key Coordination Points: 

• Stud Spacing: For cast hempcrete, 400mm centres are optimal. Larger spacing 
(e.g. 600mm) is acceptable with deeper members. 
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• Bracing: Racking resistance must come from timber bracing (e.g. Agepan, 
diagonal members, or plywood). Hempcrete contributes no shear strength. 

• Sequencing: The frame must be installable and self-supporting before casting 
begins. 

• Movement & Shrinkage: Hempcrete shrinks ~0.5% as it cures. Fixings must 
allow for this movement. 

It’s essential to confirm these constraints early in the structural brief. Many failures 
occur not from material problems, but from frames designed without awareness of 
hempcrete’s behaviour. 

7.3 Fire and Moisture Compliance 

Hempcrete achieves Class B-s1,d0 fire performance with lime render or clay plaster 
finishes. It is inherently vapour-open and can contribute to hygrothermal buffering—but 
it must be part of a continuous breathable build-up. 

Fire Performance Summary 

Wall Build-Up Fire Resistance 
Rating (EN) 

Notes 

Cast Hempcrete + Lime Plaster 
(both sides) 

REI 60–90 Fire-stable up to 100mm 
load 

Double Brick + Hempcrete Infill REI 120+ Suitable for party walls 
Hempcrete + Wood Wool Board 
+ Clay Render 

REI 30–60 Non-loadbearing interior 
partition 

Moisture Detailing 

Use WUFI-tested assemblies and breathable tapes at junctions. Avoid hybrid strategies 
that mix vapour-open with impermeable membranes unless cavity venting is 
continuous and controlled. 

[Ref: WUFI Appendix Case #6 and #7] 

Checklist for Compliance: 

• No OSB or PU foam at junctions 
• Avoid steel fixings embedded directly in hempcrete 
• Ensure drying time before airtightness testing (typically 8 weeks for 300mm wall) 

7.4 Linking Specification to The Matrix 

This chapter feeds directly into the matrix system. Every wall build-up in the handbook 
is paired with: 
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• A casting method (1–4) 
• A shutter type (P, S, B) 
• A structural logic (e.g. braced stud, post and beam) 
• Fire and moisture compliance indicators 

This allows specifiers to narrow down appropriate combinations without needing to 
memorise performance data. Instead, the decision matrix visually filters what works 
based on access, drying time, labour, and finish. 

The matrix allows the specification and frame design to evolve in parallel, rather than 
one chasing the other. This reduces redesign, aligns procurement, and ensures that 
hempcrete succeeds in practice—not just on paper. 
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Section Two – The ‘Ongoing Research’ 
Section 2 examines some ‘lessons learned’ that now inform my wider understanding of 
this topic together with observations concerning; future developments in best practice, 
changes and developments in compliance, increased awareness in the construction 
sector. and some available data indicating a progressive growth in the uptake of 
construction using hempcrete and other bio based materials. 

8. Coordinated Delivery: Risk Mitigation for Bio-Based 
Construction 
In conventional construction, a degree of disconnect between design and execution is 
often tolerated. Architects produce drawings, builders interpret them, and minor 
adjustments are made on site. But in bio-based construction — especially with 
materials like hempcrete — this gap can prove catastrophic. A misplaced membrane, 
an over-tamped wall, or an incorrect drying allowance is not just a site hiccup; it’s a 
fundamental system failure 

8.1 The Coordination Problem 

Hempcrete, by its nature, demands precise sequencing, breathable layer logic, and 
careful handling — all of which rely on tight coordination between those who draw and 
those who build. This chapter explores Early Contractor Involvement (ECI) strategies 
and the Design and Build (D&B) model as not simply a procurement choice, but an 
essential framework for success when working with natural construction systems. 

8.2 Why Hempcrete Amplifies the Risk 

Hempcrete is often celebrated for its forgiving thermal performance and its ability to 
regulate indoor humidity — but these benefits only emerge when the material is 
correctly detailed and applied. Unlike synthetic insulation systems, hempcrete is part 
of a larger environmental balance: it must breathe, dry, and remain protected from 
excess moisture (Evans et al., 2020).  

Errors that might be harmless in conventional builds — like trapping condensation 
behind an airtight layer or rushing plaster application — can lead to mould growth, 
decay, or structural degradation in hempcrete walls (Walker & Pavia, 2014).  

What’s more, the material’s relatively slow curing time and non-standard thicknesses 
make construction sequencing critical. In this context, the traditional handoff from 
architect to builder becomes a liability. Without early-stage alignment on construction 
logic, the project is at risk before the first formwork is set. 
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8.3 Design & Build as a Remedy 

In the context of hempcrete construction, the design and build model offers more than 
just contractual efficiency — it offers risk mitigation. With the same team responsible 
for both design intent and site execution, there’s a much smaller margin for 
misinterpretation. Details are no longer passed down a chain of subcontractors with 
varying levels of understanding, but instead developed in conversation with those who 
will implement them. This results in practical, buildable solutions tailored to real 
material behaviour. 

Crucially, design and build teams can adapt sequencing and construction methods in 
response to project-specific constraints — such as access, drying time, and curing 
conditions — without compromising the integrity of the bio-based system. A cast-in-
situ hempcrete wall, for instance, may require bespoke shuttering, staged pours, or 
adjusted weather protection, all of which benefit from direct input between designer 
and builder during the planning phase (Ramage et al., 2017). 

Furthermore, materials like hempcrete benefit from hands-on knowledge. A contractor 
with on-site experience of tamping, drying cycles, and natural plastering techniques 
can flag issues long before they reach the construction stage. This feedback loop — 
where design is informed by craft — helps eliminate common failures such as 
inconsistent wall densities, thermal bridging at junctions, or over-engineered frames 
compensating for poor detailing. 

8.4 Practical Implications for Hempcrete Projects 

For hempcrete projects to succeed, coordination must begin before the first drawing is 
finalised. Design decisions like wall thickness, window placement, or insulation 
strategy all have construction consequences — especially when using formwork, large 
volumes of wet material, or breathable finishes. A design and build model enables this 
interdependency to be addressed holistically, not retrofitted at tender stage. 

One of the most effective strategies is early contractor involvement (ECI). When the 
contractor, hempcrete installer, and frame supplier are consulted during early design 
phases, the result is a smarter build-up — one that considers shuttering logistics, 
scaffold requirements, drying time allowances, and sequencing overlaps. For example, 
external casting may be viable on a rural site with access on all sides, but on a narrow 
urban infill plot, internal shuttering with rear infill may be the only workable method. 
These are decisions best made with builder input, not assumptions. 

Another key implication is role clarity. Hempcrete buildings require specialist trades — 
but also clear leadership. In a design and build setup, the boundaries between 
architect, builder, and specialist can be formally integrated, allowing for continuous 
feedback while still protecting the design vision. Misunderstandings — like confusing 
limewash with breathable render or installing membranes where vapour openness is 
required — are far less likely when the detail authors and detail implementers are in 
direct communication (BRE, 2016). 
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This model also supports iterative prototyping. Test panels, on-site mockups, or small-
scale pilot builds can be coordinated and reviewed by the same team that will carry out 
the full project. These not only validate technical performance, but help educate less 
experienced trades, giving them a tactile understanding of drying behaviour, formwork 
pressure, and finish application. 

8.5 Cautions and Caveats 

While the design and build model offers a strong framework for bio-based construction, 
it is not a universal fix. Poorly executed design and build can be just as problematic as 
fragmented delivery — sometimes worse, if neither side possesses deep knowledge of 
bio-based systems. A joined-up contract is no substitute for competence. 

One major risk is oversimplification. In an effort to streamline decision-making or 
reduce cost, some design and build teams may remove essential design detailing or 
substitute materials that appear equivalent on paper but behave differently in practice. 
Vapour-open construction, in particular, leaves little margin for error. Substituting a 
breathable insulation layer for one with a foil-faced vapour barrier, for example, can 
compromise the entire wall assembly (Rode et al., 2017). 

There is also the risk of design dilution, where the architectural vision is compromised 
by cost-led decisions. Hempcrete buildings, more than most, rely on thoughtful 
proportions and well-resolved junctions to deliver both performance and aesthetic 
presence. A design and build approach must therefore be rooted in shared values — 
not just efficiency. The best outcomes are achieved when architects retain strong 
authorship of the spatial and environmental agenda, while builders bring practical 
methods and refinements to support that vision. 

Finally, it’s worth noting that contractual design and build and collaborative design and 
build are not the same thing. The former may simply mean the contractor owns the 
drawings post-tender; the latter requires early-stage collaboration, open 
communication, and mutual respect for each party’s expertise. In the context of natural 
materials, only the latter is viable (Hill & Norton, 2022). 

8.6 Summary: Towards Joined-Up Bio-Based Building 

The success of a hempcrete project is rarely determined by product choice alone. It is 
shaped by sequencing, by detail, and by the willingness of the design and construction 
teams to operate as one. In bio-based building, where performance depends on 
breathability, curing, and careful junctions, this joined-up approach is not a luxury — 
it’s a necessity. 

Design and build offers a practical route toward this alignment, provided it is applied 
with care, competence, and shared intent. It enables projects to avoid the common 
pitfalls of miscommunication, last-minute substitutions, and detail clashes on site. It 
fosters a culture where the designer understands construction constraints, and the 
builder understands material logic. 
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This chapter has shown that with hempcrete — a material that blurs the line between 
structure, insulation, and finish — integrated delivery isn’t just a better way to work; it’s 
the only way to build with confidence. When architecture and construction are treated 
as one continuous process, the result is not only a more resilient building, but a more 
resilient system of building — fit for a bio-based future. 

Design-and-build delivery helps prevent detailing errors on site — but other barriers 
remain beyond the architect or builder’s control. Insurance providers, mortgage 
lenders, and warranty assessors continue to view hempcrete and other bio-based 
materials as non-standard. The next chapter explores the roots of this perception, and 
how to navigate the insurance and finance ecosystem to reduce risk and support 
adoption. 
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9. Non-Standard = High Risk?  

Despite its excellent fire resistance, low environmental impact, and increasing use in 
eco-conscious construction, hempcrete is still classified by many relevant institutions 
as a ‘non-standard’ material. This label carries real-world consequences. This chapter 
explores the challenges facing hempcrete and other bio-based systems, and outlines 
strategies to help designers, builders, and clients navigate the current limitations of the 
construction finance and insurance markets. 

9.1 The Invisible Barrier 

For all the technical attention paid to thermal performance, moisture safety, and 
material detailing, one of the most significant barriers to the adoption of hempcrete 
remains largely invisible in the early design stages: insurance.. In turn, these insurance 
uncertainties can delay mortgage approvals, deter developers, and undermine 
confidence in what is otherwise a high-performing, low-risk material system.  

9.2 Why Insurers Are Cautious 

From an insurer’s perspective, risk is not defined solely by how a material performs in 
the lab — it is shaped by precedent, familiarity, and claims history. Hempcrete, like 
many bio-based materials, lacks the long-term datasets and repair case studies that 
underpin conventional insurance models. As a result, it is typically grouped under the 
umbrella of ‘non-standard construction,’ alongside cob, straw bale, timber frame, and 
other systems outside the brick-and-block norm. 

The concerns are varied. Combustibility is often cited, despite the fact that hempcrete 
is non-combustible once cured and performs well in fire resistance tests (BRE, 2016). 
Insurers may also raise questions about durability, pest resistance, or repairability 
following water ingress — even if the actual failure rates are low. These concerns are 
not always based on known issues, but on lack of familiarity: if a building system is not 
well understood, it is seen as unpredictable and therefore higher risk. 

Another common challenge is that hempcrete, when used structurally or as insulation, 
may not conform to British Standard categories for wall or roof construction. This can 
trigger hesitation from underwriters when no matching reference exists in their 
systems. Where materials are not pre-approved by warranty providers (such as NHBC 
or LABC), developers may be asked to provide third-party accreditation, private fire test 
results, or engineer's reports — adding time, cost, and uncertainty to the process. 

In effect, insurers are not just evaluating risk — they are evaluating confidence. Until 
bio-based materials gain mainstream recognition in warranty schemes and insurers’ 
internal databases, this lack of confidence will continue to be treated as a premium risk 
factor, regardless of the actual building performance.  
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9.3 Fire Testing and Performance Reality 

One of the most persistent myths surrounding hempcrete and other bio-based 
materials is that they are inherently flammable. This assumption is understandable at a 
glance — after all, hemp is an organic material — but it is fundamentally incorrect when 
it comes to cured hempcrete. 

Hempcrete is a composite of hemp shiv (the woody core of the plant) and a lime-based 
binder. Once set, the material forms a dense, mineralised matrix with exceptional fire 
resistance. Independent testing has shown that hempcrete can withstand fire exposure 
for well over 60 minutes without structural failure or flame penetration, with charring 
confined to surface layers (Evans et al., 2020). In many cases, performance exceeds the 
minimum UK requirements for fire resistance in both domestic and low-rise 
commercial applications. 

Tested to standards such as BS EN 1365-1, hempcrete wall panels have achieved REI 
60–120 fire ratings, depending on thickness and framing (Walker & Pavia, 2014). Unlike 
synthetic insulation or timber panelling, hempcrete does not emit toxic fumes when 
exposed to heat, and its lime content acts as a natural fire retardant, slowing ignition 
and flame spread. 

Yet despite this robust data, hempcrete is still often treated as a fire risk in the absence 
of a long claims history or standardised test documentation pre-approved by warranty 
providers. In practice, this means that insurers may still apply premiums or require 
bespoke testing, even when the material outperforms many common alternatives. 

The gap, therefore, is not in performance — it is in industry familiarity. Until more 
projects publish fire data and demonstrate compliance through third-party certification 
or warranty-backed systems, hempcrete will continue to face misplaced assumptions 
about combustibility. 

9.4 The Mortgage and Lending Knock-On Effect 

The challenges posed by insurance classification don’t stop with the building’s policy 
— they also influence how easily buyers or developers can secure finance. Most 
lenders rely on standard insurance categories to assess construction risk, particularly 
for new-build homes, self-builds, or major retrofits. If a material like hempcrete is 
flagged as ‘non-standard’ by the insurer, the lender may hesitate to approve the 
mortgage, demand additional warranties, or require higher deposits. 

This can create a cascade of delays and extra costs for both individual clients and small 
developers. Even when the material is performing well on site, if it falls outside 
recognised systems — such as those backed by NHBC, LABC Warranty, or BOPAS — it 
may be viewed as experimental. Lenders typically prefer buildings that conform to 
standard construction norms: brick or block walls, mineral insulation, and fire-tested 
floor systems. 
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For first-time buyers, this can result in restricted access to mainstream lenders or 
products with unfavourable terms. For developers, it may reduce resale value or 
complicate pre-sales on schemes where mortgage buyers need reassurance about 
insurability and durability. 

There are efforts underway to expand what counts as insurable and mortgageable. For 
example, the Build Offsite Property Assurance Scheme (BOPAS) was developed to 
reassure lenders about the longevity and resilience of non-traditional systems. But 
most bio-based materials, including hempcrete, are not yet formally covered by BOPAS 
— either due to a lack of proprietary systemisation or because they fall outside modular 
construction models. 

Until these schemes broaden their scope or new certification routes are developed for 
natural materials, lending hesitancy will remain a systemic bottleneck in the 
widespread adoption of hempcrete in mainstream housing. 

9.5 Strategies for Navigating Insurance Barriers 

While hempcrete currently sits outside the comfort zone of many mainstream insurers 
and lenders, these barriers are not insurmountable. A growing number of self-builders, 
architects, and developers have successfully insured and financed hempcrete 
buildings — but success often depends on proactive engagement and the ability to 
provide clear documentation early in the process. 

One of the most effective strategies is to work with specialist insurance brokers who 
are familiar with eco-builds and low-impact construction. These brokers understand 
the material performance and can match clients with underwriters who are open to 
non-standard projects. In many cases, a tailored policy is still possible — but only if 
approached with the right technical evidence and framing. 

Providing robust supporting documentation is essential. This may include: 

• Third-party fire test results (e.g. BS EN 1365-1 rated wall assemblies) ref image 
above 

• Evidence of successful use in other insured UK buildings 
• Engineer’s reports verifying structural systems 
• Confirmation of vapour control strategy and breathability 
• Site-specific design details, especially where lime renders, shuttering systems, 

or timber framing are used 

Where formal certification schemes (such as Agrément certificates or LABC approvals) 
are unavailable, manufacturer’s data and project case studies become even more 
valuable. In some cases, developers have been able to secure warranty cover by 
bundling multiple elements under a recognised structural system (e.g., timber frame 
with lime-based insulation) and clearly documenting how the overall wall assembly 
meets performance criteria. 
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Another strategy is to engage warranty providers during the design stage, rather than 
after construction begins. Some warranty firms are more flexible when brought in early 
and allowed to review design choices. This aligns well with the broader thesis argument 
that early integration — not just of trades, but of institutions — improves project 
outcomes. 

While these steps require time and care, they also present an opportunity: projects that 
succeed in navigating these insurance hurdles create precedents. The more this is 
done, the easier it becomes for future bio-based projects to follow — and the more 
pressure is applied to insurers to modernise their standards. 

9.6 The Role of Policy and Industry Advocacy 

While individual projects can navigate insurance barriers through careful 
documentation and expert support, the long-term solution lies in systemic change. 
Insurers, lenders, and warranty providers don’t operate in a vacuum — they respond to 
standards, regulations, and industry norms. For hempcrete and other bio-based 
materials to become truly mainstream, policy and advocacy bodies must lead the way 
in redefining what is considered ‘standard.’ 

One of the most effective routes is through certification and pre-approval frameworks. 
If bio-based materials can be formally recognised within schemes like NHBC 
Standards, LABC Registered Details, or BOPAS, they are far more likely to be accepted 
without additional paperwork or premiums. This would require test data, detailing 
protocols, and case histories to be consolidated and submitted at scale — ideally led 
by industry consortia rather than individual firms. 

There is also an important role for publicly funded demonstration projects and pilot 
schemes. Programs such as the UK’s Home of 2030, Future Homes Standard, and 
emerging Bio-Based Homes initiatives aim to normalise low-carbon construction and 
help insurers see bio-based systems as low risk, rather than unfamiliar. When these 
projects include independent performance monitoring and third-party assessments, 
they become powerful tools for risk reassessment. 

In parallel, professional bodies such as RIBA, LETI, ASBP, and AECB can influence 
insurance acceptance by publishing guidance, collecting performance data, and 
advocating for standards reform. By aligning architects, engineers, and material 
manufacturers under a shared umbrella, these organisations can help demystify 
hempcrete and support insurers in developing more nuanced risk models. 

Many experienced industry leaders would now argue that government could play a 
catalytic role by updating building regulations, planning guidance, or procurement 
frameworks to formally recognise low-carbon, bio-based solutions as compliant — not 
experimental. This would reduce uncertainty and signal to the financial sector that 
these materials are not fringe innovations, but part of the national climate response. 
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Without this multi-level push — from projects, professionals, and policymakers — the 
‘non-standard’ label will persist, regardless of performance. But with it, the path is 
open to creating a new standard: one that reflects the realities of a low-carbon, bio-
based construction future. 

9.7 De-Risking the Unknown 

Insurance is often treated as a peripheral issue — something to be arranged after 
design is complete. But for hempcrete and other bio-based materials, it remains one of 
the most powerful gatekeepers to widespread adoption. Performance is not the 
problem; perception is. In the absence of long-term claims data and standardised 
warranties, insurers continue to treat hempcrete as an unknown — and in the 
insurance industry, the unknown is synonymous with risk. 

This chapter has shown that many of the industry’s reservations stem from habit, not 
evidence. Fire safety, durability, and performance in bio-based buildings are 
demonstrably strong — yet without familiarity, these strengths are often overlooked. 
Until natural materials like hempcrete are integrated into standard risk models and 
certification pathways, they will remain caught in a feedback loop: too unfamiliar to 
insure easily, and too difficult to insure to become familiar. 

Breaking that loop requires action on multiple fronts. Designers must prepare to 
document and defend their material choices. Builders and manufacturers must gather 
case studies and test data. Industry bodies must push for new standards. And 
policymakers must treat bio-based insurance access as part of the transition to low-
carbon construction — not as a niche concern. 

In short, de-risking hempcrete is not just a technical task, but a cultural one. Only by 
making the unfamiliar familiar — through advocacy, education, and repetition — can 
we build a future in which natural materials are seen not as exceptions, but as the new 
standard. 

Despite strong technical performance, hempcrete buildings are often treated with 
suspicion by insurers due to a lack of long-term data. One of the most powerful tools to 
counter this perception is Post-Occupancy Evaluation (POE). By tracking real-world 
outcomes, designers and developers can build the evidence base needed to shift how 
hempcrete is understood and accepted by institutions. 

9.8 Post-Occupancy Evaluation 
Post-Occupancy Evaluation (POE) is the process of assessing how a building performs 
once it is occupied. While often overlooked in conventional practice, POE is especially 
critical for bio-based buildings, where long-term performance depends on both 
material behaviour and user interaction. In the case of hempcrete, POE helps move the 
conversation from theory to evidence — providing data on how hempcrete buildings 
behave over time, across seasons, and in response to real occupancy patterns. 
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This is particularly important for three reasons. First, many of the claimed benefits of 
hempcrete — thermal inertia, moisture buffering, and indoor air quality — are difficult 
to measure during construction or handover. Second, POE helps validate detailing 
decisions made during the design-build process: Is there condensation at known 
thermal bridges? Is heating demand in line with predicted U-values? Third, POE 
contributes to the larger credibility of bio-based construction by building a growing 
dataset of monitored buildings, which can support insurance, mortgage, and regulatory 
conversations (Leaman & Bordass, 2001; AECB, 2022). 

Without POE, the risk is that natural buildings remain anecdotal, with performance 
either over- or under-estimated by third parties. With it, architects and clients can 
demonstrate success — and learn from shortfalls — in a measurable and repeatable 
way. 

9.9 What Should Be Measured 

A well-designed POE balances quantitative monitoring with qualitative feedback. For 
hempcrete and other vapour-open assemblies, key metrics include: 

• Indoor Relative Humidity (RH) — to assess moisture buffering and whether 
rooms drift into mould-prone ranges (>75% RH) 

• Internal temperature fluctuations — especially in shoulder seasons, where 
thermal inertia can reduce energy spikes 

• Energy consumption for heating and hot water — to compare against design-
stage SAP or PHPP models 

• Surface and interstitial moisture — in areas like window reveals or floor-wall 
junctions 

• Airtightness and ventilation performance — particularly relevant if mechanical 
ventilation or hybrid strategies are used 

• Occupant perception — collected through surveys, interviews, or diary-based 
methods to understand comfort, usability, and lived experience 

Tools can range from data loggers (e.g. HOBO, Tinytag) and wireless sensor arrays, to 
simple manual readings and occupant-led observations. Even low-budget POE can 
yield valuable insights if deployed consistently and interpreted with care (Stevenson & 
Leaman, 2010). 

Architects and builders do not need to reinvent the wheel to run POEs. A number of 
recognised frameworks offer templates and guidance for small or self-build scale: 

• Soft Landings Framework (BSRIA/UCL): A step-by-step POE guide for the post-
handover phase, designed to align expectations between users and designers 
(BSRIA, 2014) 

• RIBA Post Occupancy Toolkit: Simplified methodology for architects, including 
surveys and monitoring advice 

• AECB Building Performance Evaluation: Focused on low-energy buildings, 
includes humidity, CO₂, and thermal comfort tracking (AECB, 2022) 
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• Passivhaus Trust POE Protocol: Focused on monitored airtight buildings, but 
adaptable for hempcrete where similar comfort goals are pursued 

These tools allow bio-based POE to be lightweight, low-cost, and repeatable, making it 
accessible for smaller practices and early-stage developers. 

9.10 Mainstreaming Hempcrete Projects 

A small hempcrete housing scheme or self-build project might apply POE in the 
following ways: 

• Install RH and temperature sensors in multiple zones (bedrooms, living rooms, 
north/south walls) to track seasonal buffering 

• Compare heating bills against PHPP predictions or SAP estimates to verify 
thermal performance 

• Interview occupants at 3, 6, and 12 months to understand how they perceive 
thermal comfort, window operation, and any issues with breathability (e.g. 
condensation on glazing, summer overheating) 

• Check moisture content in key junctions using spot meters or embedded probes 
— especially around sills, reveals, and bridging-prone details 

• Track plaster performance, cracking, or signs of moisture ingress over time as 
part of a visual audit 

If published — even as a short report or blog post — this kind of data helps build 
industry confidence. For firms pursuing repeatable hempcrete housing, POE can also 
inform refinements such as adjusting insulation depth, modifying junction detailing, or 
reconfiguring ventilation strategies. Notably, case studies from France and the UK 
suggest that many hempcrete buildings perform more thermally stably than their 
calculated U-values would suggest, due to combined effects of thermal mass, 
breathability, and solar gains (Ramage et al., 2017). POE is the only way to document 
these effects in context. 

For hempcrete to move from niche to norm, data is key. POE provides the kind of 
robust, user-centred evidence that insurers, lenders, and regulators increasingly 
demand. In fact, some insurers are beginning to recognise POE data as a legitimate 
form of risk reduction — especially when it demonstrates fire safety, humidity control, 
or durability across multiple builds. On the design side, POE encourages a feedback 
culture where mistakes are seen as learning opportunities rather than liabilities. In bio-
based building, where performance depends on craft, detail, and material integrity, this 
learning loop is invaluable. It helps avoid repetition of failures (e.g. inadequate shading, 
trapped moisture, improper detailing of breathable junctions), and builds practitioner 
confidence over time. 

9.11 Feedback is a Form of Risk Management 

Hempcrete buildings already perform well — but in a sceptical industry, evidence is 
more persuasive than claims. Post-Occupancy Evaluation gives natural buildings a 
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voice, allowing them to demonstrate what they do best: regulate humidity, reduce 
heating demand, and support healthy, resilient living environments. By closing the loop 
between design, construction, and occupation, POE helps refine future buildings, 
increase confidence among stakeholders, and support the shift toward a more 
accountable, bio-based construction culture. For a material that depends on trust, 
feedback may be the most powerful tool we have. 
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10 End-of-Life Circularity in Hempcrete Construction 
While POE allows us to monitor buildings in use, sustainability must also extend 
beyond occupancy. The end-of-life phase — often ignored in conventional construction 
— is where bio-based materials like hempcrete show powerful advantages. This 
chapter explores how to design with disassembly, reuse, and circularity in mind, 
closing the material loop. 

10.1 From Sustainable to Regenerative Thinking 

Hempcrete is widely promoted as a sustainable material — but true sustainability 
extends beyond the point of handover. As circular economy principles gain traction in 
construction, designers and builders must consider what happens at the end of a 
building’s life, not just how it performs during occupation. This includes questions 
about reuse, disassembly, biodegradability, and the long-term management of material 
cycles. 

Unlike many conventional systems that rely on synthetic adhesives, foam insulation, or 
mixed-material composites, hempcrete offers significant advantages at end of life. Its 
biodegradable core, non-toxic binder, and monolithic nature allow for recovery and 
reuse strategies that align with circular construction goals — provided the building is 
designed with this in mind (Anderson et al., 2018; Dodd et al., 2021). 

10.2 Hempcrete’s Material Lifecycle 

Hempcrete consists of hemp shiv (the woody by-product of the hemp plant) mixed with 
a lime-based binder. Once set, the material carbonates slowly over its lifetime, locking 
in CO₂ and forming a stable, mineralised body. At end of life, hempcrete walls can be: 

• Crushed and returned to the soil as a pH-neutral amendment (if 
uncontaminated) 

• Recycled as aggregate in new hempcrete or lime-based screeds 
• Landfilled without risk of leaching or off-gassing (though this is discouraged) 
• Stored for future reuse in low-grade applications (e.g. insulation infill or rammed 

earth bases) 

These outcomes contrast sharply with synthetic insulation (e.g. PIR/PUR), which is 
energy-intensive to produce, typically non-recyclable, and often landfilled or 
incinerated at end of life (WRAP, 2019). 

However, end-of-life performance is not just about the material itself. It depends on 
how the material is assembled — and whether it is paired with compatible 
components. A breathable wall becomes less recoverable if clad in cement render or 
bonded to petrochemical membranes. 
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10.3 Design for Disassembly (DfD): Unlocking Circular Potential 

To support circularity, hempcrete buildings must be designed for disassembly. This 
means reducing material fusion, avoiding irreversible joints, and enabling selective 
deconstruction without contamination. Key principles include: 

• Dry joints wherever possible — using screws, laths, or mechanically fixed 
cladding 

• Avoidance of synthetic foams or sealants, which can trap moisture or render 
components non-recyclable 

• Modular formwork or block systems that can be taken apart and reassembled 
• Lime plasters and renders, which are both breathable and removable (if not 

overpainted with plastic-based finishes) 

For example, timber frames filled with sprayed or cast hempcrete can be recovered 
more easily if the external cladding is bolted or clipped, and if internal finishes are lime-
washed or clay-plastered rather than sealed with acrylic paints. 

Precast hempcrete blocks and panels (e.g. IsoHemp, UK Hempcrete panel systems) 
may offer even better circular potential, particularly if their installation avoids wet 
adhesives and instead uses lime mortar or dry stacking techniques. 

 

10.4 Risk of Contamination and Hybrid Systems 

In practice, one of the biggest obstacles to circularity is material contamination — 
when breathable, reusable materials are bonded to synthetic layers or paints that 
prevent recovery. Common risks in hempcrete construction include: 

• Acrylic or silicone renders applied to hempcrete façades 
• Expanding foam used around windows or penetrations 
• Bitumen or plastic-based damp proof courses (DPCs) 
• Glues and tapes that are not lime-compatible or bio-based 

While sometimes necessary for warranty or regulation compliance, these materials can 
reduce end-of-life value and complicate disassembly. Where possible, bio-based 
alternatives — such as cellulose-based sealants, paper tapes, or hemp-fibre DPCs — 
should be prioritised (Sassi, 2008). 

10.5 Material Reuse - Pathways and Examples 

Though formal recycling infrastructure for hempcrete is limited, on-site reuse is already 
possible in many cases. Crushed hempcrete can be used for: 

• Non-structural internal insulation in refurbishments 
• Floor infill or sub-base layers in new builds 
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• Garden walls or landscape features (as low-carbon aggregate) 
• Acoustic buffering in stud wall assemblies 

There is growing interest in re-deployable hempcrete panels that can be lifted and 
relocated — though this depends on careful design and robust fixing systems. 
Experimental projects in Europe have explored “plug-in” natural wall modules that 
could be refitted into future builds, extending material life and reducing waste 
(BioBuild, 2015). 

10.6 Summary: Designing for the Second Life 

Hempcrete offers a compelling pathway toward circularity — but only if we design with 
disassembly in mind. When treated as a recoverable resource rather than inert fill, 
hempcrete’s low-toxicity, lime-bound structure becomes a clear advantage. End-of-life 
circularity is not just about reducing landfill. It’s about shifting the mindset from linear 
building lifespans to continuous material cycles, where every component can have a 
second or third life. For hempcrete to support this future, architects and builders must 
avoid contaminating layers, use reversible fixings, and document material choices 
clearly for future disassembly teams. 

In this way, hempcrete buildings can become more than low-carbon — they can 
become material banks, ready to regenerate and re-form in the next generation of 
construction. 

Circular design principles only succeed when they are matched by skilled hands. 
Designing for disassembly or vapour-open performance is not enough if builders, 
trades, and site managers lack the knowledge to deliver it. The following chapter 
examines the critical role of training and labour pathways in ensuring that bio-based 
buildings meet their potential. 
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11. Labour Skills and Training Needs 

Bio-based construction is often praised for its low environmental impact, healthy 
indoor climate, and renewable resource base — but without a skilled workforce, these 
materials can’t reach the market. In the case of hempcrete, labour is not just a delivery 
mechanism: it’s a critical enabler of performance. The quality of the final result 
depends heavily on mixing, placing, tamping, and drying control, as well as careful 
detailing at junctions, reveals, and finishes. 

11.1 No Transition Without Trades 

Despite increasing demand, hempcrete and other natural materials remain largely 
absent from mainstream trade training. Most UK construction workers — from site 
operatives to site managers — are trained in standard blockwork, plasterboard, and 
mineral insulation systems. As a result, introducing hempcrete often means retraining 
existing workers, or building specialist teams from scratch (Anderson & Woodward, 
2017). Without investment in bio-based training pathways, even the best-designed 
buildings risk underperformance or delay. 

11.2 What Skills Are Needed for Hempcrete? 

Hempcrete sits at the intersection of multiple trades, blending aspects of: 

• Timber framing (formwork layout, wall spacing, shuttering) 
• Plastering (internal lime plasters, natural finishes) 
• Insulation and air-tightness installation (layer control, continuity) 
• On-site mixing and batching (correct ratios, moisture levels, flowability) 
• Team coordination for cast-in-situ workflows (two-person minimum 

recommended) 
• Moisture management (weather protection, drying curves, surface prep) 

The required skill set is broader than for most conventional materials. A team member 
must understand not just how to install the material, but why certain conditions matter 
(e.g. vapour openness, thermal continuity, surface preparation for adhesion). This 
implies a need for values-driven training, not just task-based. 

11.3 Training Pathways: Current State and Gaps 

A handful of UK and European organisations currently offer formal hempcrete training: 

• UK Hempcrete Ltd – runs multi-day hands-on workshops for designers and 
builders 

• Hemp-LimeConstruct – offers CPD and on-site guidance 
• Terre et Humanisme / La Maison en Paille (France) – offer natural building 

apprenticeships 
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• Ecological Building Systems (Ireland) – delivers broader training on airtightness, 
vapour control, and breathable construction 

However, there is no nationally accredited hempcrete qualification within the UK’s 
Construction Skills Certification Scheme (CSCS) or mainstream NVQ frameworks. As a 
result, most tradespeople are unaware of hempcrete unless introduced through a 
specialist build. 

This creates a feedback loop: few trained teams = fewer hempcrete builds = limited 
familiarity = higher perceived risk. To break this loop, hempcrete must be embedded 
into national training bodies such as CITB, City & Guilds, or NOCN. Doing so would 
allow new workers to gain hempcrete experience as part of their normal learning, rather 
than having to specialise later. 

11.4 Apprenticeships, On-Site Learning, and Design–Build Integration 

One of the most effective training strategies is hands-on apprenticeship within design–
build teams. Unlike off-site modules, this approach allows trainees to see how 
hempcrete interacts with timber frames, membranes, window details, and roof 
junctions in real time. 

Design–build firms that specialise in hempcrete (e.g. Green & Castle, Natural Building 
UK) are increasingly taking on apprentices or interns, enabling younger tradespeople to 
develop skills through repetition, site adaptation, and seasonal variation. Training in 
this way builds not just skill, but also confidence, allowing teams to improvise 
intelligently on site — a crucial ability when working with climate-sensitive, moisture-
variable materials like hempcrete. 

To scale this, public procurement bodies and local authorities could require low-
carbon skills exposure as part of framework agreements or project-based contracts — 
especially for social housing and retrofits. 

11.5 Upskilling Designers, Engineers, and Site Managers 

It’s not just site labour that needs support. Hempcrete success also depends on 
informed professionals who understand its limits, tolerances, and sequencing 
requirements: 

• Architects need to know what thicknesses, curing times, and junction details are 
practical on site 

• Engineers must understand the composite behaviour of hempcrete with timber 
or steel frames 

• Site managers must plan for drying time, shuttering logistics, and curing 
protection 

• Quantity surveyors must allow for manual batching, transport, and variability in 
labour rates 
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Training modules for professional audiences can take the form of CPD, toolbox talks, or 
web-based simulations, ideally delivered in partnership with universities, trade 
federations, or manufacturer-supported networks. 

11.6 Summary: No Transition without Training 

Hempcrete is a low-tech material — but high-quality results require high-context 
knowledge. Without an investment in labour skills and training pathways, the bio-based 
construction transition will remain fragile, reliant on a few specialist teams and unable 
to scale effectively. Mainstreaming hempcrete requires embedding it in national 
training curricula, offering apprenticeship opportunities, and supporting on-site 
learning environments where values, not just techniques, are passed on. The labour 
force must be empowered not only to install hempcrete, but to understand and 
advocate for its broader ecological and cultural value. 

As construction decarbonises, skills development will not be a support activity — it will 
be the main driver of systemic change. Scaling hempcrete construction will depend not 
only on training people, but on improving tools. Digital workflows — from BIM to DfMA 
— offer ways to reduce errors, plan more effectively, and make craft-based materials 
repeatable at larger scales.  
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12. Digital Tools: Bridging Craft and Computation 

Bio-based construction is often perceived as analogue — hand-mixed, low-tech, and 
artisan. Hempcrete, in particular, is known for its tactile nature: tamped by hand, 
formed in simple shuttering, cured in place. But as the demand for natural materials 
grows, there is increasing interest in how digital tools — including BIM, parametric 
design, and Design for Manufacture and Assembly (DfMA) — can support wider 
adoption of hempcrete while respecting its unique material logic. 

12.1 Bio-Based Meets Digital 

Rather than replacing craft, digital tools can amplify craft knowledge, improve design 
coordination, and reduce waste. For hempcrete, which depends on exact detailing, 
careful sequencing, and tight material integration, the benefits are clear: fewer errors, 
clearer communication, and smarter, faster workflows (Eastman et al., 2018). 

12.2 BIM Integration: Current Limitations and Potential 

Building Information Modelling (BIM) has become the standard for design coordination 
in many public and private projects — yet BIM libraries for hempcrete are still in their 
infancy. Many common objects (e.g. Revit families) do not yet include: 

• Hempcrete-specific wall assemblies (with correct thermal and moisture 
behaviour) 

• Vapour-open component data (e.g. Steico boards, lime renders) 
• Custom formwork strategies or cast-in-place variants 
• Time-based logic for curing, protection, and weather vulnerability 

As a result, designers often resort to generic “infill wall” categories or fudge hempcrete 
into rigid insulation templates, leading to miscommunication with engineers and 
contractors. 

To bridge this gap, practices can create custom BIM object libraries with embedded 
performance values — such as hygrothermal properties, fire resistance (e.g. REI 
ratings), and environmental data (CO₂e). Tools like One Click LCA or Ecometrica can be 
linked to BIM workflows to enable live carbon footprinting, helping designers choose 
between, for example, cast-in-situ vs panelised hempcrete (Azhar, 2011). 

12.3 Parametric Design and Fabrication Logic 

Hempcrete’s formwork-based application lends itself well to parametric design, where 
geometry can respond to real-time rules or constraints. In particular, parametric tools 
(e.g. Grasshopper, Dynamo) can assist with: 

• Generating optimal shuttering layouts for varied wall thicknesses 
• Adapting panel geometry to site or climate constraints (e.g. solar orientation) 
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• Pre-sizing ventilation openings based on wall depth and thermal lag 
• Mapping thermal bridging risk at complex junctions 

Parametric logic is especially valuable in retrofit scenarios, where wall geometries are 
often irregular. For instance, adjusting insulation depth around joist ends or sills can be 
automated across hundreds of junctions — reducing coordination errors and improving 
vapour continuity. 

12.4 DfMA and Hempcrete: Towards Precast Systems 

While cast-in-place remains the most common approach, hempcrete is increasingly 
being used in panelised or modular formats, particularly in: 

• Off-site fabricated hempcrete wall panels (e.g. IsoHemp, UK Hempcrete panels) 
• Hybrid CLT–hempcrete assemblies for rapid envelope construction 
• Systems with removable formwork for precision-cast façades 

DfMA (Design for Manufacture and Assembly) enables these systems to be rationalised 
early in the design phase, ensuring transportation, on-site handling, and fixings are 
considered from the outset. Using digital tools, designers can simulate: 

• Panel dimensions optimised for lifting gear and truck beds 
• Junction detailing that maintains airtightness and breathability 
• Dry jointing systems that allow reversible installation (supporting circularity) 

These systems make hempcrete more viable for urban infill, multi-unit housing, and 
other contexts where speed, weather protection, or logistics are critical. 

12.5 Digital Risk Management and Sequencing 

Because hempcrete is sensitive to moisture, temperature, and curing time, digital 
construction planning tools (e.g. 4D BIM, Gantt sequencing overlays) can help manage: 

• Weather risks during casting or panel installation 
• Timing for shutter removal and drying 
• Integration of other trades without disrupting hempcrete curing (e.g. first fix 

electrics) 
• Site-wide coordination of scaffolding, render curing, and protection layers 

Embedding this logic into BIM or scheduling tools helps prevent errors such as 
premature render application, improper wall covering, or sequencing conflicts. 

12.6 Summary: From Bespoke to Repeatable 

Hempcrete construction will always require human understanding and material 
sensitivity — but that doesn’t mean it must remain low-tech.  
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By leveraging BIM, parametric tools, and DfMA, practitioners can scale hempcrete 
beyond custom homes and into repeatable, efficient systems that maintain 
performance and design integrity. 

Digital tools do not replace the values of bio-based building — they support their 
execution at scale. In doing so, they help align the natural material future with the 
construction industry's evolving standards, enabling hempcrete to thrive not just as a 
niche material, but as a mainstream, digitally compatible system. 

Digital tools help us design and build smarter — but they also help us collect and share 
results. Every hempcrete building completed is an opportunity to shape future 
regulation, if its performance is tracked and published. The final chapter examines how 
precedent tracking can influence standards, insurance, and mainstream acceptance 
through cumulative demonstration. 
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13. Precedent Tracking and Regulatory Influence 

This chapter explores how systematic precedent tracking can help shift industry 
perception, support policy reform, and accelerate adoption of hempcrete and other 
bio-based materials. As the construction sector evolves toward evidence-based 
standards, the ability to measure, record, and share built outcomes is no longer 
optional — it is strategic. 

13.1 Data Shapes Policy 

Hempcrete has a strong theoretical and material case — but for most insurers, 
warranty providers, and regulators, theory is not enough. In practice, industry standards 
are shaped not by potential, but by precedent: buildings that have been delivered, 
tested, monitored, and recorded. Without a shared pool of precedent data, hempcrete 
remains vulnerable to risk-averse responses — even when performance is sound. 

In the UK and across Europe, construction standards evolve incrementally. Regulators, 
insurers, and lenders do not often lead change — they respond to patterns of proven 
success. A material or method becomes “standard” when: 

• It is used repeatedly across diverse contexts 
• Its failures are rare, well-documented, and manageable 
• Performance benchmarks are consistent and easy to verify 
• Case data feeds into formal certification (e.g. Agrément, BBA, LABC) 
• It is linked to warranty-backed systems (e.g. NHBC, BOPAS) 

For hempcrete, this means that every built project is a potential catalyst. But unless 
performance is documented, the opportunity is lost. 

13.2 Why Hempcrete Needs a Shared Project Database 

Most hempcrete buildings are bespoke and dispersed — built by small practices or self-
builders, with little central documentation. This limits their ability to influence systemic 
standards. 

A national or pan-European hempcrete precedent database could capture: 

• Location, build type, wall and roof assemblies 
• Construction method (cast-in-place, block, panel, spray) 
• Key performance metrics (U-values, airtightness, fire ratings) 
• Insurance/warranty success or failure 
• Moisture or thermal monitoring results (POE) 
• Lessons learned or key detailing strategies 
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This data would support not only specifiers and designers, but also insurers, lenders, 
and government agencies trying to assess the viability of bio-based systems at scale 
(Dodd et al., 2021). 

The precedent database should be open-access, peer-reviewed, and curated — not a 
marketing repository. It could be hosted or supported by: 

• ASBP (Alliance for Sustainable Building Products) 
• AECB (Association for Environment Conscious Building) 
• LETI or RIBA Bio-Based Special Interest Groups 
• Academic or EU research bodies (e.g. COST Action, Interreg projects) 

Ideally, it would build on existing platforms like Home Quality Mark, Level(s), or the 
Sustainable Traditional Buildings Alliance (STBA) performance database. Standardised 
reporting formats — based on PHPP, SAP, or Level(s) templates — would allow 
consistent benchmarking across regions. 

A basic version could even be crowd-sourced: a shared Google Sheet or web form 
where hempcrete builders log basic project info and outcomes. 

13.3 Precedent as Policy Influence 

Once critical mass is reached, precedent tracking doesn’t just help designers — it can 
help change the rules. When 100+ monitored hempcrete buildings show consistent fire 
safety, humidity control, and energy performance, there is a stronger case for: 

• Reclassification from “non-standard” to “approved system” in insurance 
underwriting 

• Inclusion in SAP modelling databases or approved construction details 
• Streamlining planning approvals for natural builds 
• Accelerating Agrément certification or LABC Registered Detail pathways 

Over time, this allows hempcrete to become a default option, not a speculative risk. 

13.4 Summary: Building the Evidence Base 

Precedent is more than anecdote it is verifiable evidence— it is infrastructure. By 
treating each hempcrete building as a datapoint, the industry can accumulate 
confidence, reduce regulatory friction, and push for systemic reform. 

Whether self-build, retrofit, or housing development, each project has a role to play in 
reshaping the regulatory landscape. With coordinated effort and shared learning, 
hempcrete can shift from marginal curiosity to codified, trusted standard — not just 
through theory, but through buildings that speak for themselves. 
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14. Conclusion and Recommendations 
From the beginning of this Research Thesis, I stated: 
“My overarching intention has been to prove that building with hempcrete should not be 
casually dismissed as a ‘non-standard’ construction method with a myriad of 
complexities. But rather as a viable, and often advantageous alternative method of 
constructing buildings with better characteristics of; overall fitness for purpose, 
reduced environmental impacts, life cycle durability and circularity of materials”. 
 
In endeavouring to make my case I have recognised the current situation is that in the 
UK construction industry adoption is still slow but there are signs of its progressive 
acceleration. The key concerns in this respect are, not unusually, also the key areas of 
greatest potential growth. 
 

• Many Architects & Specifiers are not fully conversant with the technical aspects 
of hempcrete nor sufficiently knowledgeable or confident to recommend it to 
their clients. 

• Many clients are concerned that hempcrete construction is a ‘non-standard’ 
building method and not prepared or willing to risk its use on their projects. 

 
My Thesis addresses these concerns head on. My experience of working with other 
architects in this sector is that they have some residual ‘fear of the unknown’ but are 
open minded when presented with verifiable evidence of its suitability for many 
projects and increasingly convinced once they appreciate its benefits and start to 
understand how best it can be executed on site. The Clients side of the reluctance is 
likely to remain challenging until such time as the categorisation changes from ‘non-
standard’ to ‘fully recognised’. That is undoubtedly a harder shift for me to influence 
directly. I am however optimistic that change is underway and that UK adoption, which 
is notoriously reticent by nature of anything ‘new or unknown’, is moving in the right 
direction. My section on the importance of more verified POE is hugely relevant to this 
re-categorisation. Awareness that hempcrete is being used more extensively in the EU 
(particularly France, Belgium and Holland) is also encouraging. I have not referenced 
climate change as a factor in this growth problem but .assumed it to be a ‘given’ in the 
thinking of most professionals involved in any aspect of the construction industry. 
Greater awareness of the benefits of the reduced environmental impacts of hempcrete 
can only be supportive of my proposition. 
 
My construction handbook could be enhanced by the addition of a QR code that would 
collate data from users as to which build strategies they eventually choose. This data 
would facilitate the user in being given further directions as to contacts where more 
detailed design and product information, directly relevant to the execution of their 
chosen build strategy, could be delivered. By way of a further enhancement to this 
current project, to ensure its wider adoption by the profession, another next step must 
surely be the development of a digital library where architects will be able to access 1:1 
detail drawings and photographic examples of completed constructions together with 
list of material suppliers, contractor contacts and case studies. My thinking is that the 
resultant data base could then be of assistance to users tasked with gathering and 
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reporting on their projects POE analysis, thus supporting the argument for 
reclassification from the stigma of being ‘non-standard’. Were this to be initially set up 
by a project sponsor it could thereafter be self-supporting using an open source 
framework and continually developed by the user base independently. 
 
My feeling now is that my focus is to continue to work more specifically on the 
Architects by demonstrating, both by ‘show and tell’ on sites and by the future 
dissemination of the ideas expressed here (The logic of the Decision Matrix), safe in the 
knowledge that most architects of my own generation are easily converted to this new 
thinking once it has been fully and clearly explained. Surely, any increase in the 
supportive attitude in our profession will filter through to their own clients.  
 
My personal interest in this subject has been greatly reinforced by undertaking this 
Research Thesis and I look forward to increasing my wider understanding of its growth 
potential as I continue to investigate the relationship between the farmers growing the 
crop and the construction industry manufacturers turning it into building products. 
There are already some big success stories in that sector as growing hemp for 
commercial use is proving to be a more profitable activity that many standard 
agricultural product strategies. This would of course be even more attractive to farmers 
if they were allowed to grow ‘industrial hemp’ without any restrictions as currently 
imposed by the UK Government under the badly outdated ‘dangerous drugs act’. Given 
that the farming community are reluctant to grow any sort of crop without there being 
an off-take agreement in place with a reputable buyer there should be an opportunity 
here for a major construction materials manufacturer to become the ‘missing link’ 
between the growers and the builders. Once this link is proven the transition to ‘fully 
recognised’ would inevitably be unstoppable. It is well known that this sort of vertical 
integration in big corporations is already happening in many sectors including 
construction materials so the proposition is increasingly credible. 
 
In closing, I believe that the problems of increased awareness and industry uptake of 
hempcrete is eminently solvable and I hope to find some involvement in its resolution 
as I continue with my career in Architecture and The Built Environment. 
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Dust Mite Activity – Mansouri and El Hanandeh (2021) 
Compatible Adjacent Materials – May and Rye (2012) 
Mixed Material Interfaces -IBP Fraunhofer (2023) 
Structural Degradation in Hempcrete Walls – Walker & Pavia (2014) 
Collaborative Design and Build – Hill and Norton (2022) 
POE Monitored Buildings – Leaman & Bordass (2021) 
Cellulose-Based Sealants – Sassi (2008) 
Retraining Workers- Anderson & Woodward (2017) 
Carbon Footprinting – Azhar (2011) 
Viability of Bio-based Systems – Dodd et al (2021) 
Vapour Diffusion – Walker et al (2014) 
Moisture Regulation Capacity – Rode et al (2007) 
Design & Build Planning Phase – Ramage et al (2017) 
Sequencing and Workflows – Eastman et al (2018) 
Permitted Development Rights: Planning Portal (2024) www.planningportal.co.uk  
Party Wall etc. Act 1996 (UK): Gov.uk (2023) 
Warranty Providers – NHBC, LABC and BOPAS 
Professional Bodies – RIBA, ASPB, ECOS and AECB 
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16. Appendices 
 
The appendices give further detail to several topics covered in the Thesis document that 
may assist the reader in gaining further insight into some more complex information. 

16.1 Hygrothermal Simulations 
 
This appendix presents a series of hygrothermal simulations carried out using WUFI 7.1 
to assess the moisture behaviour and thermal performance of common hempcrete-
based wall build-ups. The simulations were conducted using a London climate file 
(London_UK_IBP_HRY) over a 5-year period (2026–2031), under standard interior and 
exterior conditions. 
 
Simulation Method 
Each case was tested using dynamic, transient-state analysis to observe how heat and 
moisture move through the wall over time. Variables such as moisture content, water 
vapour resistance, insulation strategy, and material porosity were taken into account. 
 
Material Codes 
Each wall build-up is referenced using a simplified three-letter material code in the 
format: 
Interior – Core – Exterior 
 
Examples: 
- LHL → Lime plaster / Hempcrete / Lime render 
- SCH → Clay Strocks / Hempcrete / Cork 
- XKH → Hempcrete / Air gap + membrane / Timber cladding 
 
These codes are consistent throughout the thesis and allow direct comparison between 
WUFI results, construction methods, and detailing options. 
 
Reading the Simulations  
Each case includes: 
- A short summary of the construction type and materials 
- Key values: U-value, Initial & Final Moisture, Peak Water Content 
- 2 key graphs: 
  - Fig 9.X.1 – Total Water Content over time 
  - Fig 9.X.2 – Relative Humidity (RH) profile 
 
Interpretation 
The most important indicators for performance are: 
- Drying trend vs. moisture accumulation 
- Peak RH in vapour-retentive layers 
- Condensation or mould risk (if any) 
- Suitability for the intended construction scenario 
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Quick Reference Table 
Code Build-Up 

Description 
U-Value 
(W/m²K) 

Moisture 
Trend 

Verdict 

LHL Lime–Hemp–
Lime 

0.22 Stable drying Safe, basic 
breathable 
wall 

LHB Lime–Hemp–
Brick 

0.18 Slight rise Acceptable 
with care 

LHC Lime–Hemp–
Cork 

0.14 Strong drying Ideal for 
insulation 
upgrades 

LHK Lime–Hemp–
Cladding 

0.20 Gradual 
drying 

Suitable with 
ventilated 
façade 

SCH Strocks–
Hemp–Cork 

0.13 Strong drying Excellent 
hybrid system 

SKH Strocks–
Hemp–
Cladding 

0.18 Moderate 
drying 

Safe, with 
timber RH 
fluctuation 

SRH Strocks–
Hemp–Lime 

0.19 Slight drying Safe for 
rendered 
hybrids 

XBH Hemp–Brick 0.18 Moisture rise Use only with 
rainscreen 

XCH Hemp–Cork 0.14 Strong drying Excellent for 
external 
insulation 

XKH Hemp–
Membrane–
Cladding 

0.20 Moderate 
drying 

Lightweight, 
safe build-up 

XRH Hemp–Lime 0.22 Slight drying Minimalist, 
breathable 
wall 

 
Note: All U-values and results are based on dry-state simulation outputs. See each case 
page for full details. 
 

Hygrothermal Simulation Cases 
 
The full data on each of the above build-ups is available from WUFI.  
 
We have chosen the two highlighted above as generally relevant to the hempcrete 
construction industry. We use these to review Drying Times and Moisture Trends when 
contemplating a Wall Build -Up Strategy. 
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Code LHL 
 
Build-up: Internal lime plaster (20mm) + Hempcrete (300mm, cast-in-situ) + External 
lime render (20mm) 
Construction type: Cast hempcrete / vapour-open both sides 
Climate file: London_UK_IBP_HRY 
Orientation: N/A (assumed average) 
Total R-value: 4.34 m²K/W 
U-value: 0.22 W/m²K 
 
Simulation Period: Jan 2026 – Jan 2031 
Initial Moisture Content: 12.9 kg/m² 
Final Moisture Content: 11.6 kg/m² 
 
Peak Water Content (kg/m³): 
- Lime Plaster: 241 
- Hempcrete: 39.1 
- No condensation or mould risk detected 
 
Conclusion: Moisture levels remain stable across 5 years with no accumulation.  
Safe for use as an internal-only hempcrete wall with plaster finish. 
 
(See Fig. 9.1.1 for water content over time; Fig. 9.1.2 for RH profile.) 

 
Total Water Content (2026–2031) 
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Code LHB 
 
Build-up: Internal lime plaster (20mm) + Hempcrete (300mm, cast-in-situ) + External 
reclaimed brick (200mm) 
Construction type: Cast hempcrete / vapour-open both sides 
Climate file: London_UK_IBP_HRY 
Orientation: N/A (assumed average) 
Total R-value: 5.43 m²K/W 
U-value: 0.18 W/m²K 
 
Simulation Period: Jan 2026 – Jan 2031 
Initial Moisture Content: 14.9 kg/m² 
Final Moisture Content: 17.1 kg/m² 
 
Peak Water Content (kg/m³): 
- Lime Plaster: 30 
- Hempcrete: 39.1 
- Brick: 48.5 
 
Conclusion: Moisture levels rise slightly across 5 years but remain within acceptable 
bounds. No condensation or mould risk detected. Suitable for use as a breathable wall 
with reclaimed brick exterior. 
 
(See Fig. 9.2.1 for water content over time; Fig. 9.2.2 for RH profile.) 

 
Total Water Content 

 

 

 

 

 

 

 

 

 

 

 

RH profile 
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16.2. Heat Maps 
 
Underlying drying time estimates are derived from WUFI simulations and site 
precedent. Rather than reproduce each drying curve, this heat map condenses the 
outcome into a direct finish-readiness comparison across build-up types. Detailed 
drying charts are included for selected wall types below. 

Time Until Internal Works Can 
Proceed 
This diagram shows the number of 
weeks required before internal 
trades can begin after hempcrete 
installation, based on shuttering 
type. Combinations that allow 
external casting against a permanent 
internal shutter (top left) enable 
interior work to resume within 1–2 
weeks, while removable internal 
shutters (bottom right) delay access 
up to 8 weeks. 

Time Until Internal Finishes Can Be 
Applied 

This heat map shows the number 

of weeks required before internal 

finishes (particularly lime plaster) 

can be applied following 

hempcrete installation. 

The use of hempcrete 

blocks significantly reduces drying 

time compared to cast-in-situ 

methods, allowing finishes to be 

applied sooner. Conversely, dense 

and moisture-retentive materials 

like brick and strock on either face 

slow the drying process 

substantially. 

While cork insulation can also 

delay drying slightly due to its vapour resistance, it allows a thinner hempcrete core to achieve the 

same U-value, thereby reducing the total moisture volume and long-term drying demand. This chart 

focuses on wet-applied finishes; pre-finished or ventilated cladding systems are excluded, as they may 

be installed independently of the hempcrete drying process. 
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Labour Intensity to Maintain 
Continuous Hempcrete Application 

This diagram estimates the 

relative labour required to 

maintain consistent hempcrete 

application across different 

shuttering combinations. Systems 

using removable shutters on both 

sides require significant 

coordination and a dedicated 

shuttering team to ensure casting 

continuity.  

In contrast, combinations using hempcrete blocks or permanent shutters on one or both sides allow 

continuous casting with minimal support labour.The labour score reflects the need for constant shutter 

repositioning, on-site curing time buffers, and workflow interruptions. 

 
The above three heat maps model the real-world impact of shuttering choices on 
construction flow, finish timing, and labour intensity. They do not assess theoretical 
material performance, but rather simulate practical, on-site constraints that shape how 
and when hempcrete can be applied and finished. These maps are derived from 
construction experience, typical drying profiles, and sequencing benchmarks gathered 
from live projects.” 
 
Other heat maps for later could include: 
  

•  Drying time compatibility 

•  Labour demand 

•  Access requirements 

•  CO₂e impact 

•  Buildability 

•  Weight 

•  Structural depth 

•  Time overlap potential 
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16.3 The Specifiers Handbook  
The Handbook is described in some detail in the main Thesis Document. It is to be 
presented in a 1:1 printed and bound manner at my presentation on 10th June. The 
format is A5 Landscape with several fold out sections. This is difficult to illustrate here 
so a sample image PDF of a content page has been included by way of verification only. 
 

 

The above sample – Code M1-F1-S3-S1-/-XHL - illustrates the start of the Decision 
Matrix which runs across 4 pages when folded out. It allows the user to identify a ‘frame 
type’ and then review how that frame would be compatible with different wall build 
components. 

In this case the Code indicates:- 

M1:Method - Casting from both sides 

F1:Frame - Single Stud 

S3: Shutter Type - Exterior 

S1:Shutter Type - Interior 

XHL: Material Chart (see WUFI Chart) 

(Indicates: Unfinished Hempcrete / Hempcrete / Lime Plaster) 
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16.4. Hempcrete Wall Samples 
These 1:1 sample wall mock-ups will be an element of my presentation scheduled for 
10th June. They are included here in photographs by way of verification only. 
I shall also be presenting a display of bio-mass building products as described in 
various sections of the main Thesis Document. These demonstrate different Frame 
Builds and Wall Strategies and will be available to be handled and examined in person. 

 
 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16.5 Framed Case Study of a Built Project  
This will also be an element of my presentation on 10th June 
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S3 — Shuttering Strategy

Refers to the shutter system used for casting:
• P = Permanent
• B = Build-as-you-go
• S = Removable shutters
• Numbered variations (e.g. S3) refer to specific 
shutter kits or detailing sets defined in the handbook.
Here: S3 = specific removable shutter profile compatible 
with M2 + F1.

Reading the Construction Code

Each selected wall solution is described by a short coded 
string, which defines the construction method, frame, 
shuttering, and material make-up. This lets the builder or ar-
chitect quickly understand what’s required without repeating 
full specs each time.

M2 – F1 – S3 – TP / XHL

Each part of the code corresponds to a specific decision 
layer:

M2 — Method

Refers to the casting strategy, chosen based on site access:
• M1 = Cast from both sides
• M2 = Cast from outside
• M2 = Cast from inside with external access
• M4 = Cast from inside with no external access 
(e.g. boundary wall)

In this example: M2 = cast from inside, external face acces-

TP— Permenant shutter code

Refers to the buildable (B) or permenant shutter (P) type:
• T = Timber cladding
• H = Hemp block
• B = Brick
• C = Cork
• S = Strock

In this example: TP = permenant timber cladding shutter

F1 — Frame Type

Refers to the frame configuration, based on desired expo-
sure, racking, or sequencing:
• F1 = Single stud (exposed internally)
• F2 = Double stud (sandwiched frame)
• F3 = Post and beam
• F4 = Post and beam with stud infill

In this case: F1 = single stud frame, braced internally.

XHL — Wall Composition

Refers to the material build-up (usually for WUFI or thermal 
layers):
• XHL = Lime plaster – Hempcrete – Lime render
• Other combinations (e.g. XHB = Hempcrete with 
brick cladding) are noted in this suffix
• The “X” refers to a breathable system
XHL = vapour-open plaster–hempcrete–lime render sand-
wich



F1 T
Inside Outside

P B P B

S3
Inside Outside

S S

M2 - F1 - S3 - TP  /  XHL

M1

M2

M3

M4

Table Symbol Matrix SymbolCode

F1

F2

F3

F4

Table Symbol Matrix SymbolCode

Method Frame

Description

Casting from both sides.
Both side built up during the
casting process either with
shuttering or buildable shutters

Casting from outside only.
Requires permanent shuttering
on the inside face to be applied
prior to hempcrete start.

Casting from inside only.
Requires permanent shuttering
on the outside face to be applied
prior to hempcrete start.

Casting from inside only.
Requires permanent shuttering
on the outside face to be applied
prior to hempcrete start. Assembly
of which must be done off-situ

Description

Single stud frame.
Generally at 400 or 600mm
centres. Attention to the external
layer dimensions ie cork 0.5x1m
may influence centers.

Double stud frame.
Can be practical for certain
structure and facade assemblies
particularly cladding systems

Post and beam.
Useful for shifting the racking to
horizontal planes on large spans.
Useful for hempcrete block hybrid
systems.

Post and beam with stud frame.
Additional framing required for
clad facade systems. Also useful
for catching shuttering on thick
walls with exposed internal posts.



W

T

B

H

S

C

Wood Wool

Cladding

Clay Brick

Hemp Block

Strock

Cork

S1

S2

S3

S4

Shutter 1

Shutter 2

Shutter 3

Shutter 4

Table Symbol Matrix SymbolCode Table Symbol Matrix SymbolCode

Shutters Permanent & Buildable Shutters

Description

Rigid plastic shutters. Designed
in-situ concrete. Fast to install by
pegging together. Screw through
the shutters with long bolts into
the stud frame.

DIY osb/ply shutters. Low cost.
Generally not re-used across
multiple jobs. Good to consider
practical use for them on the site
once the casting has finished.

DIY osb/ply with external mount
onto steel section. Difficult for
inital set up but can be practical
on certain frame assemblies that
lack good catching for bolts on
more standard shutter systems.

DIY osb/ply shutter system. Allows
exposed stud internally. Requires
some additional detailing to the
structure to catch the bolt to
prevent piercing the stud frame

Description

Wood wool board. Breathable
sheet material. Very useful as a
permanent shutter solution around
window and door reveals but also
for shifting casting to a single side
of the wall.

Timber cladding. Highly useful
for poor external access walls.
Can be assembled onto the
frame off situ. Attention to fire
regs and detailing is critical.

Hemp blocks. Very practical with
post and beam frame assemblies.
Finishes can be applied earlier.
Application speed can be faster
and with less labor intensity.

Clay brick. Often acts as a
permanent shutter in retrofit
projects. Can also be necesary
as a return wall off a party wall.
Attention to detail is critical.

Unfired clay+staw blocks. Low
compressive strength but high
racking capacity. Extremely low
C02e when sourced locally.

Cork sheet. Insulation and facade
in one. Better in warmer drier
climates but with good detailing
can be quite resilient. Can also
be rendered.
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F2 F3



F4 S1

PH

Finishes start

Shutter

Internal works
Labour intensity

M3 - S - PMethod

Shutter

Frame

How to Use This Matrix

The matrix can be approached in multiple ways — depending 
on which constraint or decision you’re starting from:

By Casting Method
Begin with the available access — e.g. Method 3 (M3) for 
internal casting with external permanent shuttering — and trace 
which shutters and frames are viable.

By Desired Internal Frame Expression
Choose your preferred frame visibility (e.g. exposed frame 
inside) and follow the compatible methods and shutter types.

By Buildability or Labour Constraints
Use the heat map bars at the top to compare labour, sequenc-
ing, and finishing delays. Select methods that reduce workforce 
or time pressure.

By Pre-Selected Materials
If the wall must include specific materials (e.g. strocks or wood 
wool), begin at the shuttering table and follow through to the 
compatible methods and frames.
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Fig C.1 – Casting Speed and Efficiency by Shuttering Strategy

The graph on the left compares total volume of hempcrete cast over time for different shuttering configurations. Combinations with permanent 
external shutters (e.g. Mx–P–B) allow continuous casting with fewer interruptions, while dual removable shutter setups (e.g. Mx–S–S) require 
more downtime for formwork changes.

The graph on the right shows how casting speed (in m³/hour) decreases as building height increases, with casting from outside being the slowest 
due to access and setup constraints. Systems that allow internal or both-side casting maintain greater throughput on taller buildings.
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Fig HM.1 – Heat Map: Time Until Internal Works Can Proceed

This diagram shows the number of weeks required before internal trades can
begin after hempcrete installation, based on shuttering type. Combinations that
allow external casting against a permanent internal shutter (top right) enable
interior work to resume within 1–2 weeks, while removable internal shutters
(bottom) delay access up to 8 weeks.

Fig H.1 – Heat Map: Time Until Internal Works 
Can Proceed

This diagram shows the number of weeks required 
before internal trades can begin after hempcrete in-
stallation, based on shuttering type. Combinations 
that allow external casting against a permanent 
internal shutter (top right) enable interior work to 
resume within 1–2 weeks, while removable internal 
shutters (bottom) delay access up to 8 weeks.



Fig HM.3 – Heat Map: Labour Intensity to Maintain Continuous Casting

This diagram estimates the labour required to continuously apply hempcrete
without delay, assuming all mixing is done off-frame and the goal is to maintain
a steady daily output. Labour intensity increases significantly where both
internal and external shutters must be repeatedly installed, removed, and
cleaned.

Combinations using hempcrete blocks or permanent shuttering on one or both
faces require minimal site coordination during casting. This analysis excludes
setup labour and focuses strictly on the crew required once hempcrete
application has begun.
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Fig H.3 – Heat Map: Labour Intensity to Maintain 
Continuous Casting

This diagram estimates the labour required to 
continuously apply hempcrete without delay, 
assuming all mixing is done off-frame and the 
goal is to maintain a steady daily output. Labour 
intensity increases significantly where both internal 
and external shutters must be repeatedly installed, 
removed, and cleaned.

Combinations using hempcrete blocks or per-
manent shuttering on one or both faces require 
minimal site coordination during casting. This 
analysis excludes setup labour and focuses strictly 
on the crew required once hempcrete application 
has begun.

Fig HM.2 – Heat Map: Time Until Internal Finishes Can Be Applied

This heat map shows the number of weeks required before internal finishes
(particularly lime plaster) can be applied following hempcrete installation.

The use of hempcrete blocks significantly reduces drying time compared to
cast-in-situ methods, allowing finishes to be applied sooner. Conversely,
dense and moisture-retentive materials like brick and strock on either face
slow the drying process substantially.

While cork insulation can also delay drying slightly due to its vapour resistance,
it allows a thinner hempcrete core to achieve the same U-value, thereby
reducing the total moisture volume and long-term drying demand.

This chart focuses on wet-applied finishes; pre-finished or ventilated cladding
systems are excluded, as they may be installed independently of the
hempcrete drying process.
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Fig H.2 – Heat Map: Time Until Internal Finishes 
Can Be Applied

This heat map shows the number of weeks required 
before internal finishes (particularly lime plaster) 
can be applied following hempcrete installation.

The use of hempcrete blocks significantly reduces 
drying time compared to cast-in-situ methods, 
allowing finishes to be applied sooner. Conversely, 
dense and moisture-retentive materials like brick 
and strock on either face slow the drying process 
substantially.

While cork insulation can also delay drying slightly 
due to its vapour resistance, it allows a thinner 
hempcrete core to achieve the same U-value, 
thereby reducing the total moisture volume and 
long-term drying demand.

This chart focuses on wet-applied finishes; pre-fin-
ished or ventilated cladding systems are excluded, 
as they may be installed independently of the 
hempcrete drying process.
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F. exposed
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F. encased

Left-Hand Page – Grouped by Casting Method

This layout is useful when the casting direction has 
already been determined by site access or sequenc-
ing needs, allowing the user to quickly identify which 
shuttering and frame options remain viable within 
that constraint.

Right-Hand Page – Grouped by Frame Orientation

This layout is helpful when the frame visibility is 
already defined by the design, and the goal is to find 
suitable shuttering and casting options to match.



M1-F1-S1-S1

M4-F1-S1-PT

M2-F1-PW-S1

M2-F1-PW-BH
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