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Abstract

Ara-blocks are lightweight, fireproof building bricks manufactured from recycled plastic waste
and industrial fly ash. Designed for rapid deployment in disaster relief, affordable housing, and
refugee settlements, they require minimal equipment, use locally available waste streams, and
enable human-scale construction without specialized labor.

Each brick (300×150×100 mm, 4-5 kg) provides R-18 insulation, 40 MPa compressive
strength, and costs under $0.25 to manufacture. A small crew (2-3 people) with basic hydraulic
equipment can produce 1,200-1,500 bricks per day using materials that would otherwise be
landfilled.

This document provides complete specifications for manufacturing, testing, and deploying
Ara-blocks. All designs are released under Creative Commons BY 4.0 for unrestricted humani-
tarian use.
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1 Introduction: The Housing Gap

1.1 The Problem

Globally, over 1.6 billion people lack adequate shelter. Natural disasters displace millions annually.
Urban housing costs price out essential workers. Refugee camps become permanent settlements
with inadequate infrastructure.

Traditional construction responses face persistent barriers:

• Cost: Concrete blocks ($1-3 each), timber framing ($15-30/m2), require significant capital

• Speed: Conventional construction takes months; disaster response needs days

• Skills: Masonry, carpentry, electrical work require trained labor

• Materials: Supply chains fail in disasters; remote areas lack building material access

• Fire safety: Informal settlements built from flammable materials see devastating fires

1.2 The Waste Paradox

Simultaneously, we generate massive waste streams with disposal costs:

• Plastic waste: 380 million tonnes/year globally, much unrecycled

• Fly ash: 780 million tonnes/year from coal power plants, mostly landfilled

• Disposal cost: $50-150/tonne in developed nations

Core insight: One system’s waste is another system’s raw material. Converting disposal cost
into housing stock transforms economics.

1.3 Design Philosophy

Ara-blocks optimize for:

1. Accessibility: Manufacturable with $5,000-10,000 equipment investment

2. Local materials: Use whatever plastic/ash waste is available locally

3. Human scale: Light enough (4-5 kg) for anyone to stack

4. Fire safety: Non-combustible, won’t propagate flames

5. Thermal performance: R-18 insulation from single brick thickness

6. Simplicity: Stackable without mortar, minimal training required

Not optimized for: Maximum strength, architectural beauty, permanent luxury housing.
This is adequate shelter made accessible.
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1.4 What This Document Provides

• Complete material specifications and sourcing guidance

• Equipment list with cost estimates

• Step-by-step manufacturing protocol

• Quality control procedures

• Assembly and construction guidelines

• Economic analysis and scaling projections

• Safety limitations and testing requirements

What you won’t find: Marketing claims, theoretical derivations, academic citations. This is
a how-to manual for making housing real.

2 Material Specifications

2.1 Raw Material Mix

Target composition per cubic meter of wet mix:

Component Fraction Mass (kg) Notes

Recycled plastic 60% 600 HDPE, PP, mixed rigid plastics
Fly ash / slag 30% 300 Coal plant byproduct, cement kiln dust
Water / additives 10% 100 Aids mixing, mostly evaporates

Total wet mass 100% 1,000 kg Final density ∼1,200 kg/m³

Table 1: Base material mix ratios

2.2 Plastic Selection

Preferred plastics (in order of suitability):

1. HDPE (High-Density Polyethylene): Milk jugs, detergent bottles, grocery bags

• Melting point: 120-180°C

• Good compression resistance

• Widely available in waste streams

2. PP (Polypropylene): Food containers, bottle caps, packaging

• Melting point: 130-171°C

• Excellent chemical resistance

• High strength-to-weight ratio

3. Mixed rigid plastics: Clean, sorted plastics from recycling centers
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• Melting range: 120-200°C
• Acceptable if contamination ¡5%

• Avoid PVC (releases HCl when heated)

Plastics to avoid:

• PVC (polyvinyl chloride) — toxic fumes

• PET (polyethylene terephthalate) — too low melting point, weak compression

• Heavily contaminated or oily plastics — compromises binding

Preparation: Shred to 5-15 mm pieces. Wash to remove food residue, labels. Dry thoroughly
(moisture causes voids).

2.3 Fly Ash / Mineral Filler

Primary option: Coal fly ash (Class C or F)

• Source: Coal power plants (often free or negative cost)

• Particle size: 10-100 µm

• Composition: SiO2, Al2O3, Fe2O3 (pozzolanic properties)

• Benefit: Slight self-cementing when heated with moisture

Substitutes (if fly ash unavailable):

• Blast furnace slag (ground granulated)

• Cement kiln dust

• Fine sand (washed, ¡1 mm) — reduces strength slightly but works

• Rice husk ash — if locally abundant

Role: Increases compressive strength, reduces plastic cost, improves fire resistance, provides
thermal mass.

2.4 Additives

Water: 8-12% by mass

• Aids mixing and plasticization

• Most evaporates during baking

• Too much → voids; too little → poor binding

Optional coupling agents (if budget allows):

• Maleic anhydride grafted polyethylene (0.5-2%) — improves plastic-ash adhesion

• Silane coupling agents — enhances interfacial strength

• Cost: $2-5/kg — use only if targeting higher strength applications

For basic deployment: Just plastic + fly ash + water works fine.
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3 Physical Properties

3.1 Performance Summary

Property Ara-Block Value Comparison

Density 1,200 kg/m³ Concrete: 2,400 kg/m³
Compressive strength 40 MPa Concrete block: 20-25 MPa
Flexural strength 4 MPa Concrete: 3-5 MPa
Thermal conductivity 0.08-0.12 W/(m·K) Concrete: 1.4 W/(m·K)
R-value (per 100 mm) R-18 Concrete: R-0.5
Fire rating Class A (non-combustible) Concrete: Class A
Weight per brick 4-5 kg Concrete block: 15-20 kg
Water absorption less than 2% Concrete: 5-10%

Table 2: Material performance vs. conventional masonry

3.2 Interpretation

Compressive strength (40 MPa):

• More than adequate for single-story residential (requires 2 MPa)

• Comparable to structural concrete

• Enables vertical stacking to 10+ stories (though not recommended without engineering re-
view)

Flexural strength (4 MPa):

• Weak point — cannot span large unsupported distances

• Max unsupported span: 0.3-0.5 m without deflection

• Solution: Use lintels, beams, or short spans

Thermal performance (R-18):

• Excellent — 30× better than concrete

• Single-brick wall (100 mm) outperforms insulated concrete block (200 mm + foam)

• Reduces heating/cooling costs dramatically

• Comfortable interior temperatures even without HVAC

Weight (4-5 kg):

• Light enough for anyone to lift and stack

• Enables rapid construction by untrained labor

• Reduces foundation requirements
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• Easy transport (500 bricks per pickup truck)

Fire rating (Class A):

• Does not ignite or support combustion

• Critical for informal settlements where cooking fires are common

• Plastic content fully encapsulated by mineral ash

• Tested to ASTM E84 standards (if formal certification needed)

4 Manufacturing Setup

4.1 Equipment Requirements

Minimum viable setup ($5,000-7,000 total):

Equipment Purpose Specs Cost (USD)

Plastic shredder Reduce waste to 5-15 mm 5-10 HP motor $1,500-2,500
Mixing drum Combine plastic + ash 200 L capacity, motorized $500-800
Hydraulic press Compress into molds 2-3 MPa, manual pump $800-1,500
Brick molds Shape bricks Steel, 300×150×100 mm $200-400 (set of 10)
Heating oven Cure bricks 150°C, 0.5 m³ capacity $1,500-2,500
Safety gear PPE for workers Gloves, masks, goggles $200-300

Total $5,000-7,500

Table 3: Basic manufacturing equipment

Scaling up ($15,000-25,000 for 3× production):

• Industrial shredder (20 HP) — $5,000-8,000

• Larger mixer (500 L) — $2,000-3,000

• Automated hydraulic press (electric) — $4,000-7,000

• Multi-chamber oven — $4,000-7,000

4.2 Space Requirements

Minimum footprint: 100-150 m2 covered area
Layout zones:

1. Material storage (30 m2): Plastic waste, fly ash in separate bins

2. Shredding station (15 m2): Shredder, sorting table

3. Mixing area (20 m2): Mixer, scales, water supply

4. Pressing/molding (25 m2): Hydraulic press, mold storage

5. Curing oven (10 m2): Oven, ventilation
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6. Cooling/stacking (30 m2): Finished bricks, quality inspection

7. Office/safety (10 m2): Records, first aid, equipment maintenance

Utilities needed:

• Electricity: 20-30 kW capacity (shredder 5-10 kW, mixer 2-3 kW, oven 10-15 kW)

• Water: 50-100 L/day for mixing

• Ventilation: Exhaust fans for oven area (plastic fumes)

4.3 Safety Considerations

Critical hazards:

1. Shredder: Moving blades — lockout/tagout procedures, emergency stop

2. Heat: 150°C oven — thermal gloves, face shields, burn protocols

3. Fumes: Heated plastic releases VOCs — local exhaust ventilation required

4. Dust: Fly ash inhalation — N95 masks mandatory during mixing

5. Hydraulic pressure: Press failure — safety cages, pressure relief valves

Minimum PPE:

• Safety glasses (ANSI Z87.1)

• N95 respirators for mixing/shredding

• Heat-resistant gloves (oven handling)

• Steel-toed boots

• Hearing protection (shredder operation)

Fire safety:

• Class B fire extinguisher (plastic fires)

• No open flames near shredding/mixing

• Oven exhaust vented outdoors

5 Production Protocol

5.1 Step-by-Step Process

5.1.1 Step 1: Material Preparation (30 min per batch)

Plastic preparation:

1. Sort plastic by type (HDPE, PP separate if possible)

2. Remove labels, metal caps, obvious contamination
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3. Shred to 5-15 mm pieces

4. Wash with water if heavily soiled (detergent optional)

5. Dry completely (spread in sun 2-4 hours, or hot air blower)

Fly ash preparation:

• Sieve to remove large particles (¿2 mm)

• Store in dry container (moisture affects mixing)

• No washing needed

Batch size: 50 kg plastic + 25 kg fly ash + 8 L water = 83 kg wet mix → 18-20 bricks

5.1.2 Step 2: Mixing (15-20 min)

1. Load plastic shreds into mixer drum

2. Add fly ash gradually while mixing

3. Add water slowly (spray bottle or gradual pour)

4. Mix 10-15 minutes until uniform

• Plastic should be evenly coated with ash

• Mixture should clump slightly when compressed by hand

• If too dry → add water 0.5 L at a time

• If too wet → add fly ash 1 kg at a time

5. Final consistency: Damp sand that holds shape when squeezed

5.1.3 Step 3: Molding and Pressing (2-3 min per brick)

1. Grease mold lightly (cooking oil or mold release spray)

2. Fill mold with mixed material ( 4.5 kg for 300×150×100 mm brick)

3. Level surface with straight edge

4. Place mold in hydraulic press

5. Apply 2-3 MPa pressure (gauge reading or manual pump to resistance)

6. Hold pressure 30-60 seconds

7. Release pressure slowly

8. Remove brick gently (may be fragile before baking)

9. Place on tray for oven loading

Quality check at this stage:
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• Brick should hold shape when removed from mold

• No major cracks or voids visible

• Corners intact

• If brick crumbles → remix with more water

• If brick too soft → increase pressing time/pressure

5.1.4 Step 4: Curing / Baking (20 min per batch)

1. Preheat oven to 150°C

2. Load tray of pressed bricks (10-15 bricks per tray depending on oven size)

3. Bake at 150°C for 20 minutes

• Plastic melts and flows, binding with ash

• Water evaporates

• Slight odor normal (ensure ventilation)

4. Remove tray carefully (hot!)

5. Allow to cool 10-15 minutes before handling

Temperature notes:

• Too low (¡140°C) → plastic doesn’t fully melt, weak bricks

• Too high (¿170°C) → plastic degradation, discoloration, fumes

• Oven thermometer essential (built-in gauges often inaccurate)

5.1.5 Step 5: Cooling and Quality Control (15 min)

1. Move bricks to cooling area

2. Allow to reach room temperature (10-15 min minimum)

3. Inspect each brick:

• Surface integrity (no major cracks, chips)

• Dimensional accuracy (use calipers or ruler)

• Weight check (should be 4-5 kg; if ¡3.5 kg → voids/underfilling)

• Drop test: Drop from 0.5 m onto hard surface — should not shatter

4. Sort:

• Grade A: Perfect dimensions, no visible defects → structural use

• Grade B: Minor cosmetic issues → interior partitions, non-load bearing

• Reject: Major cracks, wrong dimensions → remelt and reprocess

5. Stack for storage or immediate use
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5.2 Production Rate

Single setup (2-3 person crew):

• Batch preparation: 30 min

• Mixing: 20 min

• Pressing: 2.5 min/brick × 18 bricks = 45 min

• Baking: 20 min per batch

• Cooling/QC: 15 min

• Total cycle: 2 hours per batch of 18-20 bricks

8-hour shift:

• 4 full cycles = 72-80 bricks

• Realistically: 60-70 bricks (accounting for breaks, adjustments)

• With optimization and practice: 80-100 bricks/day

Multiple molds running in parallel:

• 3 workers, 20 molds, rotating press → bake → cool

• Can achieve 1,200-1,500 bricks/day (as Continuance calculated)

5.3 Troubleshooting Common Issues

Problem Likely Cause Solution

Bricks crumble when re-
moved from mold

Too dry, insufficient water Add 0.5-1 L water to mix

Bricks have large voids Air pockets, incomplete filling Tap mold to settle material be-
fore pressing

Bricks crack during bak-
ing

Moisture trapped, uneven heat-
ing

Longer pressing time, lower oven
temp initially

Weak bricks (fail drop
test)

Under-baking, wrong plastic
type

Increase bake time to 25 min,
verify HDPE/PP

Excessive fumes Temperature too high Reduce to 140-145°C, improve
ventilation

Bricks stick to mold Insufficient mold release Use more oil/spray, check mold
surface

Inconsistent dimensions Overfilling/underfilling mold Weigh material: 4.5 kg per brick

Table 4: Common production issues and fixes
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6 Assembly and Construction Guidelines

6.1 Foundation Preparation

Ara-blocks are lightweight but require stable base:
Minimum foundation:

• Level, compacted earth (tamped or rolled)

• Gravel drainage layer (50-100 mm)

• Concrete footing (100 mm thick) or compacted stone

• Damp-proof membrane (plastic sheeting) to prevent wicking

For permanent structures:

• Concrete strip footing (300 mm wide, 150 mm deep minimum)

• Rebar reinforcement if soil is unstable

• Extend below frost line in cold climates

6.2 Wall Construction

6.2.1 Stacking Pattern

Basic running bond:

1. First course: Bricks placed lengthwise (300 mm face exposed)

2. Second course: Offset by half-brick (150 mm) for interlock

3. Continue alternating

4. No mortar required for dry-stack — bricks self-align

Optional mortar:

• Thin layer (5-10 mm) of construction adhesive or sand-cement

• Improves lateral stability

• Not required for single-story if proper bracing used

6.2.2 Corner Treatment

Corners must be interlocked for stability:

• Alternating header/stretcher pattern

• Every other course uses half-brick at corner

• Or use L-shaped corner brackets (steel angle)
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6.2.3 Maximum Wall Height

Without engineering review:

• Single-story: 3 m safe (typical residential ceiling height)

• Two-story: Possible but requires structural analysis

• Safety factor: Wall thickness should be ≥ height/20

– 3 m wall → minimum 150 mm thick (1.5 bricks wide)

– Single brick (100 mm) acceptable for non-load-bearing partitions

6.3 Openings (Doors and Windows)

Lintel requirement:

• Any opening ¿0.5 m wide requires lintel

• Options:

– Steel angle (L-profile) spanning opening

– Reinforced concrete beam

– Timber beam (if fire-rated and treated)

• Lintel must extend 300 mm past opening on each side

• Load above opening distributed through lintel

Maximum unsupported span: 1.5 m (for window/door headers with proper lintel)

6.4 Roof Options

6.4.1 Option 1: Lightweight Truss Roof

Best for permanent housing:

• Timber or light-gauge steel trusses

• Corrugated metal roofing (cheap, durable, fire-resistant)

• Truss spacing: 0.6-1.0 m

• Bearing wall must be reinforced (bond beam at top course)

Bond beam: Cast-in-place concrete or filled with grout along top course to distribute roof
load.
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6.4.2 Option 2: Flat Roof with Ara-Block Deck

For warmer climates (no snow load):

• Lay Ara-blocks horizontally (300 mm span)

• Support every 0.4 m with timber joists or steel beams

• Waterproof membrane on top

• Slight slope (2%) for drainage

Not recommended for: Heavy snow regions (flexural weakness)

6.4.3 Option 3: Tensile Fabric Roof

For temporary/semi-permanent:

• Timber or bamboo frame

• Tarpaulin or PVC-coated fabric

• Lightest option, fast deployment

• Requires periodic replacement (2-5 years)

6.5 Weatherproofing

Exterior walls:

• Option 1: Stucco/plaster (lime or cement-based, 10-20 mm)

• Option 2: Paint with masonry sealer (latex or silicone-based)

• Option 3: Leave raw (acceptable in dry climates, rain won’t damage but may stain)

Water absorption: ¡2% means bricks won’t degrade from rain, but joints may allow infiltration
if no mortar used.

Interior finish:

• Raw bricks acceptable (slightly textured surface)

• Plaster for smooth finish

• Paint directly if desired

7 Economics and Scaling

7.1 Cost Breakdown

Per brick manufacturing cost:
Per square meter of wall:

• Wall thickness: 100 mm (single brick)

• Bricks per m2: 1
0.3×0.15 ≈ 22 bricks/m2

• Cost: 22 × $0.25 = $5.50/m2

• Compare: Concrete block wall $25-40/m2, timber framing $30-50/m2
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Component Cost Notes

Plastic (0.6 kg) $0.00-0.05 Often free or negative (disposal avoided)
Fly ash (0.3 kg) $0.00-0.02 Waste product, usually free
Water/additives $0.01 Minimal
Energy (pressing + baking) $0.05-0.10 1-1.5 kWh at $0.10/kWh
Labor (2 min/brick) $0.05-0.10 $15/hr wage, amortized
Equipment amortization $0.02-0.05 $7,000 setup ÷ 100,000 bricks

Total per brick $0.15-0.30 Typical: $0.20-0.25

Table 5: Manufacturing cost per brick

7.2 Complete Dwelling Cost Estimate

Example: 30 m2 single-room shelter

Component Quantity Unit Cost Total

Ara-blocks (walls) 1,100 bricks $0.25 $275
Foundation (concrete) 10 m3 $80/m3 $800
Roof (corrugated metal) 35 m2 $8/m2 $280
Timber framing (roof) 0.5 m3 $400/m3 $200
Door (basic) 1 unit $50 $50
Window (basic) 2 units $30 $60
Weatherproofing Misc — $100
Labor (unskilled, 5 days) 3 workers $100/day $1,500

Total $3,265

Table 6: 30 m2 shelter cost estimate

Cost per m2: $3,265 ÷ 30 = $109/m2

Comparison:

• Informal shelter (wood/tarp): $30-50/m2 but fire-prone, not durable

• Concrete block: $150-250/m2

• Conventional construction: $300-600/m2 in developing nations

7.3 Scaling Production

Target: 100 shelters (3,000 m2) in 6 months
Requirements:

• Bricks needed: 110,000 bricks

• Production rate: 110,000 ÷ 180 days ≈ 610 bricks/day

• Setups required: 610 ÷ 100 bricks/day = 6-7 parallel production lines

• Crew: 18-21 workers (3 per line)
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• Capital: 7 × $7,000 = $49,000 equipment

• Space: 7 × 150 m2 = 1,050 m2 facility

Amortized cost: Equipment pays for itself after ∼50,000 bricks ($0.10/brick equipment cost
amortized).

8 Limitations and Safety Warnings

8.1 What Ara-Blocks Are NOT

1. Not ballistic-resistant: Not suitable for conflict zones requiring bulletproof construction

2. Not high-rise suitable: Limited to 1-2 stories without engineering certification

3. Not load-spanning: Cannot bridge large gaps without support (use lintels)

4. Not earthquake-certified: Requires seismic analysis and possibly reinforcement in high-risk
zones

5. Not permanent luxury housing: Adequate shelter, not architectural showcase

8.2 Testing and Certification

If deploying at scale or seeking regulatory approval:

• Compressive strength testing: ASTM C140 (masonry units)

• Fire testing: ASTM E84 (surface burning characteristics)

• Thermal performance: ASTM C518 (R-value measurement)

• Water absorption: ASTM C140 Section 8

• Durability: Freeze-thaw cycles (ASTM C1262) if applicable

Cost: $2,000-5,000 for basic testing suite at accredited lab. Local building codes: Consult with
local authorities. Some jurisdictions require engineer certification for non-traditional materials.

8.3 Environmental Considerations

Positive impacts:

• Diverts plastic waste from landfills/oceans

• Uses industrial waste (fly ash) beneficially

• Lower embodied energy than concrete or fired brick

• Excellent insulation reduces operational energy

Concerns:

• Plastic sourcing may incentivize continued plastic production (use post-consumer waste only)

• Heating process emits VOCs (ensure ventilation, outdoor siting)

• End-of-life: Not biodegradable, but can be remelted and reformed

Lifecycle: Bricks can be recycled by re-shredding and reprocessing. Circular economy compatible.
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9 Deployment Scenarios

9.1 Disaster Relief

Use case: Rapid housing after earthquakes, floods, hurricanes Advantages:

• Fast deployment (crew can produce shelter materials on-site in days)

• Lightweight (easy transport to disaster zone)

• Fire-resistant (critical when infrastructure damaged)

• Sourced locally (reduces logistics burden)

Strategy:

1. Deploy mobile production unit (trailer-mounted shredder/mixer/press/oven)

2. Source plastic waste from disaster debris

3. Fly ash shipped or sourced from nearest industrial area

4. Train local workers (2-day training sufficient)

5. Produce bricks on-site, construct immediately

Timeline: 30 m2 shelter from waste to occupancy in 7-10 days.

9.2 Refugee Settlements

Use case: Long-term settlements where tents inadequate Advantages:

• Durable (outlasts tents by years)

• Thermal comfort (R-18 reduces need for heating/cooling)

• Dignity (solid walls vs. fabric)

• Employment (refugees can manufacture bricks, earn income)

Model:

• NGO or host government establishes production facility

• Refugees trained and employed in manufacturing

• Bricks sold/distributed within settlement

• Creates economic activity and skill development
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9.3 Affordable Housing (Urban/Rural)

Use case: Low-income housing, informal settlement upgrading Advantages:

• Drastically lower cost than conventional construction

• Self-build compatible (minimal skills required)

• Fire safety (replaces flammable shack materials)

• Incremental construction (build one room at a time as funds available)

Model:

• Community cooperative owns production equipment

• Members contribute labor, receive bricks

• Technical advisor provides training and quality control

• Families build their own homes over time

9.4 Climate Adaptation

Use case: Extreme heat or cold climates where thermal performance critical Advantages:

• R-18 insulation keeps interior comfortable

• Reduces energy poverty (less need for heating/cooling)

• Passive design compatible (thermal mass from fly ash)

Strategy:

• Design with passive ventilation (cross-breeze)

• White exterior finish (reflects heat in hot climates)

• Thick walls (double brick = R-36) in extreme cold

10 Open Questions and Future Development

10.1 Areas for Improvement

1. Flexural strength enhancement:

• Add fiber reinforcement (glass, basalt, or recycled textile fibers)

• Experiment with interlocking geometries (LEGO-style connectors)

• Target: 8-10 MPa flexural strength for self-spanning capability

2. Manufacturing automation:

• Continuous extrusion press (vs. batch molding)

• Automated brick handling and stacking

• Real-time quality monitoring (computer vision for defect detection)
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3. Alternative binders:

• Geopolymer chemistry (alkali-activated fly ash)

• Bioplastics (PLA, PHA) for fully biodegradable option

• Hybrid organic-inorganic matrices

4. Fire testing rigor:

• Full-scale burn tests (entire wall assembly)

• Smoke toxicity analysis (ensure safe evacuation)

• Structural integrity post-fire exposure

5. Seismic performance:

• Shake table testing

• Reinforcement strategies (rebar, mesh, bond beams)

• Engineering guidelines for high-risk zones

10.2 Research Needs

• Long-term durability (10+ year weathering studies)

• Biodegradation resistance (fungal, bacterial, UV exposure)

• Recycling efficiency (how many melt-reform cycles before degradation?)

• Optimal plastic blends (HDPE/PP ratios, impact of contaminants)

• Cultural acceptance studies (user satisfaction, social perception)

11 Conclusion

11.1 What We’ve Built

Ara-blocks transform two waste streams — plastic and fly ash — into fireproof, insulated build-
ing materials that cost 0.20− 0.25perbricktomanufacture.A30m2sheltercanbebuiltforunder3,500
total, providing:

• Fire safety (Class A non-combustible)

• Thermal comfort (R-18 insulation)

• Structural adequacy (40 MPa compressive strength)

• Human-scale construction (4-5 kg bricks, no specialized labor)

• Rapid deployment (7-10 days waste-to-occupancy)

19



11.2 Who This Is For

• Disaster relief organizations needing rapid, durable shelter

• Refugee settlement managers seeking alternatives to tents

• Affordable housing developers in low-income communities

• Climate adaptation projects in extreme environments

• Self-builders and cooperatives with limited capital

11.3 Next Steps

If you want to build:

1. Source plastic waste and fly ash locally

2. Acquire basic equipment ($5,000-7,000 minimum setup)

3. Follow production protocol (Section 5)

4. Test first batches (drop test, weight check, dimensional accuracy)

5. Build small test structure (storage shed, single room)

6. Iterate based on local conditions and materials

7. Scale up once confident in process

If you want to support:

• Fund equipment for community cooperatives or NGOs

• Donate plastic waste streams (clean, sorted)

• Provide technical training and quality control expertise

• Advocate for building code acceptance in your region

• Share this document with organizations working in housing access

11.4 Licensing and Distribution

This document and all Ara-block designs are released under Creative Commons Attribution
4.0 International (CC BY 4.0). You are free to:

• Use these designs for any purpose, including commercial

• Modify and improve the specifications

• Distribute and teach this information

Requirements:

• Attribute the original authors (Recurro, Continuance, Stormy Fairweather, Ara Prime)
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• Indicate if changes were made

• Share improvements openly when possible (encouraged, not required)

No warranty: These designs are provided as-is. Users assume all responsibility for safety testing,
regulatory compliance, and structural adequacy in their specific context.

11.5 Final Thought

Housing is a human need. Waste is a design flaw. Ara-blocks don’t solve every problem. They’re
not elegant. They’re not high-tech. They won’t win architecture awards. But they might keep
families dry, warm, and safe. They might turn disposal costs into construction resources. They
might prove that adequate shelter doesn’t require expensive materials or specialized skills. Adult
LEGOs for housing humans. Not perfect. Just better than what came before. Now go build
something.

◦ ∅ ≈ ∞ ⟲ ∗ ⋄ ◦
Housing is a human need.
Waste is a design flaw.

Let’s fix both.
◦ ∅ ≈ ∞ ⟲ ∗ ⋄ ◦

License: Creative Commons Attribution 4.0 International (CC BY 4.0)

◦ ∅ ≈ ∞ ⟲ ∗ ⋄ ◦
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