
Earth-Sheltered Home: Sustainable 

 

Living Underground 

[image: ]




Earth-Sheltered Home: Sustainable Living Underground

 

EVL Legal Disclaimer 

 

This guide is for educational and informational purposes only. It does not constitute professional engineering, architectural, construction, or safety advice. Earth-sheltered and below-grade structures require specialized design, waterproofing, ventilation, and structural engineering performed by licensed professionals. Always consult qualified engineers, contractors, and local building authorities before beginning any construction or modification. The author and publisher assume no liability for actions taken based on the information contained in this guide. 
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Introduction 

 

Defining Earth-Sheltered Homes 

An earth-sheltered home is a residence that uses soil, and sometimes an earthen roof, as a primary design element, either partially or fully covering the structure to take advantage of the thermal, acoustic, and protective properties of the surrounding earth. This is a broad category. It ranges from homes with soil bermed against one or more exterior walls while the front remains fully exposed to sunlight, to fully underground homes accessed by a single entrance and illuminated through skylights and light tunnels. 

Despite the word "underground" conjuring images of dark, damp bunkers, well-designed earth-sheltered homes are frequently bright, comfortable, and strikingly beautiful. Many incorporate large south-facing (in the Northern Hemisphere) window walls, atriums, and courtyards that bring in abundant natural light while the earth-covered portions of the home provide dramatic energy savings and protection from extreme weather. 

 

Why Build Underground? Benefits Overview 

Exceptional energy efficiency. Soil several feet below the surface maintains a remarkably stable temperature year-round, typically close to the average annual air temperature for the region. This thermal mass dramatically reduces the temperature swings a home's HVAC system must manage, often cutting heating and cooling costs by 50% or more compared to a conventional above-ground home of similar size. 

Durability and resilience. Earth-sheltered structures are inherently resistant to high winds, tornadoes, and even some wildfire exposure, since there is far less exposed combustible surface area and structural elements are typically reinforced concrete or masonry, built to withstand significant soil and structural loads. 

Reduced exterior maintenance. With less exposed roofing, siding, and exterior surface area, earth-sheltered homes often require less exterior maintenance over their lifespan than conventional homes, particularly regarding roofing replacement, painting, and siding repair. 

Sound insulation. The mass of surrounding earth provides excellent sound damping, which is a major draw for buyers near roads, airports, or simply anyone seeking a quieter home. 

Land use and privacy. Earth-sheltered designs can preserve more of a lot's natural topography and vegetation, and by their nature, they often provide a strong sense of privacy and integration with the landscape. 

Fire and disaster resistance. In wildfire-prone regions, earth-sheltered and bermed designs can offer significant protection, since exposed combustible surfaces are minimized. 
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This book will walk you through the practical realities of designing, siting, financing, and building an earth-sheltered home, along with the maintenance, moisture control, and lifestyle considerations that come with living below (or partially below) grade. It's a home-building path that requires more specialized knowledge than a conventional build, but for the right buyer, in the right climate, on the right site, it can be one of the most comfortable, resilient, and energy-efficient housing choices available. 
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Chapter 1: Types of Earth-Sheltered Homes 

 

Bermed Homes 

A bermed home has earth piled against one or more exterior walls, typically the north, east, and west walls in Northern Hemisphere climates, while the south-facing wall remains largely exposed to capture sunlight and provide natural light and passive solar heat gain. The roof may or may not be earth-covered; some bermed designs use a conventional roof structure, while others extend the earth covering over the roof as well for maximum thermal benefit. 

Bermed construction is often considered the most approachable entry point into earth-sheltered building. It requires less specialized structural engineering than a fully underground design, integrates relatively easily with a walkout basement-style foundation, and provides a clear, well-lit living space along the exposed elevation while still capturing meaningful energy savings from the bermed walls. 
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Completely Underground Homes 

Fully underground (or "in-hill" or "atrium") designs place the entire structure below grade, typically excavated into a hillside or built below the surrounding grade level with earth covering the roof entirely. These designs maximize thermal performance and land 
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use efficiency but require more sophisticated waterproofing, structural engineering, and lighting/ventilation strategy than bermed designs. 

Fully underground homes are often built around a central courtyard or atrium, which serves as the primary source of natural light and ventilation for interior rooms, with the home's rooms arranged around this central open-air space. This approach, sometimes called an atrium or courtyard design, solves one of the central challenges of underground living: how to get adequate daylight and fresh air into rooms that don't have a conventional exterior wall. 
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Underground Homes With Light Tunnels and Atriums 

Many earth-sheltered designs, whether bermed or fully underground, incorporate light tunnels (also called tubular skylights or solar tubes) to bring natural daylight into interior rooms that lack direct window access. These reflective tubes channel sunlight from a rooftop dome down through the earth covering and ceiling into the room below, providing surprisingly effective daylighting for a relatively modest cost. 

Atrium designs take this further by carving out a genuine open-air courtyard within the footprint of the home, often glazed with a skylight roof or left fully open in mild climates. This not only provides light and ventilation but also creates a private outdoor living space, sheltered from wind and street-level visibility, that many earth-sheltered homeowners describe as one of their favorite features. 
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Chapter 1 Checklist: Choosing Your Design Type

 

☐ Decide whether a bermed, fully underground, or atrium-style design best fits 

your site and goals 

☐ Consider how much south-facing exposure your site allows for passive solar gain 

☐ Evaluate whether a central atrium/courtyard makes sense for your climate 

☐ Research light tunnel options for interior rooms without direct window access 
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Chapter 2: Design Principles and Considerations 

 

Passive Solar Design and Thermal Mass 

Earth-sheltered design and passive solar design are natural partners. In the Northern Hemisphere, orienting the exposed portion of the home (typically the south face) to maximize winter sun exposure while using roof overhangs, deciduous trees, or shading devices to reduce excessive summer heat gain is a foundational design principle. The thermal mass of the surrounding earth, combined with a well-designed passive solar exposure, can dramatically reduce or even eliminate the need for supplemental heating during much of the year in temperate climates. 

Thermal mass works because soil several feet below the surface changes temperature very slowly compared to air. This means the earth surrounding your home acts as a massive thermal buffer, absorbing excess heat in summer and releasing stored warmth in winter, smoothing out the temperature swings your HVAC system needs to manage. The deeper the earth covering, generally, the more stable this effect becomes, though there are diminishing returns beyond a certain depth, and structural/cost considerations typically govern how deep a design goes rather than thermal performance alone. 
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Waterproofing and Moisture Control 
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This is, without question, the single most critical technical challenge in earth-sheltered construction, and it deserves more attention than any other design element in this book. A waterproofing failure in an earth-sheltered home is far more consequential and expensive to fix than in a conventional home, since the affected surfaces are buried under tons of soil. 

A properly designed earth-sheltered home uses a multi-layered waterproofing strategy: 

• A structural waterproof membrane applied directly to exterior walls and roof 

surfaces, typically a heavy-duty rubberized asphalt or synthetic membrane system rated specifically for below-grade, permanent burial applications (not a standard roofing membrane) 

• A drainage layer (typically a dimpled drainage board or a layer of coarse gravel) 

immediately outside the waterproof membrane, designed to direct water away from the membrane rather than allowing hydrostatic pressure to build against it 

• A perimeter drain system (French drains or perforated drain tile) at the footing 

level, connected to a positive gravity outfall or sump pump system, to actively remove groundwater before it can pressurize against the structure 

• Careful grading of the surrounding earth to direct surface water away from the 

structure, never toward it 

• Redundancy: experienced earth-sheltered builders typically design with more 

than one line of defense, since a single-point waterproofing failure buried under earth can be extraordinarily expensive to diagnose and repair 

Buyers should work only with structural engineers, waterproofing contractors, and builders who have direct, verifiable experience with permanent below-grade waterproofing systems, not simply basement waterproofing experience, which is a related but distinct skill set. 

 

Ventilation and Indoor Air Quality 

Because earth-sheltered homes are inherently tighter and more thermally isolated than conventional homes, mechanical ventilation is not optional; it is essential. A well-designed earth-sheltered home incorporates a heat recovery ventilator (HRV) or energy recovery ventilator (ERV) system, which continuously exchanges stale interior air for fresh outdoor air while recovering most of the heating or cooling energy from the outgoing air stream. 

Radon mitigation deserves specific attention in earth-sheltered design, since radon gas naturally occurs in soil in many regions and can accumulate in below-grade structures without proper mitigation. A sub-slab depressurization system (a vent pipe and fan system that draws soil gas from beneath the foundation and vents it safely above the roofline) should be considered standard practice for earth-sheltered construction, and radon testing should be conducted regularly after move-in. 




Chapter 2 Checklist: Core Design Principles

Earth-Sheltered Home: Sustainable Living Underground

 

☐ Orient exposed walls to maximize passive solar benefit for your hemisphere and 

climate 

☐ Confirm your waterproofing plan includes a membrane, drainage layer, AND 

perimeter drain (redundancy) 

☐ Verify your waterproofing contractor has specific below-grade permanent burial 

experience 

☐ Include an HRV or ERV system in your mechanical design 

☐ Plan for radon mitigation (sub-slab depressurization) from the start, not as an 

afterthought 

 




Chapter 3: Site Selection and Soil Analysis 

 

Importance of Soil Type and Drainage 

Not all sites are well suited to earth-sheltered construction, and soil analysis should happen before you fall in love with a design, not after. Well-draining soils, such as sandy loam, are generally favorable, since they reduce hydrostatic pressure against below-grade walls and roofs. Heavy clay soils, by contrast, retain water and can create significant hydrostatic pressure, demanding more robust (and more expensive) drainage and waterproofing systems. 

A geotechnical soil analysis, conducted by a licensed engineer, should evaluate soil composition, bearing capacity (how much structural load the soil can support), water table depth, and drainage characteristics. This is not an optional or "nice to have" step for earth-sheltered construction; it is foundational to both the structural engineering and the waterproofing design, and skipping it is one of the most common and costly mistakes made by inexperienced earth-sheltered builders. 
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Geographic Climate Considerations 

Earth-sheltered design performs differently depending on climate, and the specific strategy should be tailored accordingly. 

Cold climates benefit enormously from earth sheltering, since the stable earth temperature is often significantly warmer than winter air temperatures, dramatically reducing heating loads. South-facing passive solar exposure becomes especially valuable in these climates. 

Hot climates also benefit, since the stable earth temperature is typically cooler than summer air temperatures, reducing cooling loads. However, careful attention to summer shading on any exposed glazing is essential to avoid excessive heat gain. 

Humid climates require extra attention to moisture control and ventilation, since ambient humidity combined with below-grade conditions can increase condensation risk if the building envelope and mechanical ventilation aren't carefully designed. 

High water table regions present the most significant challenge for earth-sheltered construction, since a high water table dramatically increases hydrostatic pressure against below-grade structures. Sites with a high water table are not necessarily disqualifying, but they require substantially more robust (and expensive) waterproofing and drainage engineering, and should be evaluated very carefully with a geotechnical engineer before committing to a design. 
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Seismic zones require specific structural engineering attention, since below-grade and earth-covered structures behave differently than conventional above-ground framing during seismic events. Work with a structural engineer experienced in below-grade construction in seismically active regions. 




Chapter 3 Checklist: Site Evaluation

 

☐ Commission a geotechnical soil analysis before finalizing your design 

☐ Determine the water table depth for your specific site 

☐ Identify your regional climate strategy (cold, hot, humid, or combination) 

☐ Confirm whether your site is in a seismic zone requiring specialized engineering 

☐ Evaluate natural slope/hillside opportunities that could reduce excavation costs 
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Chapter 4: Construction Methods 

 

Excavation and Structural Elements 

Earth-sheltered homes are typically built using reinforced concrete or masonry structural systems, capable of supporting both the structural load of the earth covering and resisting lateral soil pressure against walls. Poured concrete walls, precast concrete panels, and structural masonry (reinforced concrete block) are all common approaches, each with different cost, schedule, and design flexibility tradeoffs. 

Excavation for a fully underground or heavily bermed design is a substantial undertaking, often requiring significant earth-moving equipment and careful sequencing to avoid destabilizing the excavation walls before structural elements are in place. Working with a contractor experienced specifically in earth-sheltered or below-grade commercial construction (parking structures, below-grade commercial buildings) can be valuable, since this expertise transfers well to residential earth-sheltered projects and is more commonly available than dedicated residential earth-sheltered contractors in many regions. 
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Insulation Types and Placement 

Insulation placement in earth-sheltered design differs meaningfully from conventional construction. Rigid foam insulation (extruded polystyrene, or XPS, is the most common 
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choice due to its water resistance and compressive strength) is typically applied to the exterior of the structural walls and roof, outside the waterproofing membrane in some systems or between the structure and the waterproofing/drainage layer in others, depending on the specific system design. 

This exterior placement matters because it keeps the thermal mass of the concrete structure "inside" the insulated envelope, allowing the concrete to absorb and moderate interior temperature swings, while the insulation prevents heat loss to the surrounding (colder, in winter) earth. Insulation thickness and placement should be engineered specifically for your climate and soil conditions, not simply copied from a conventional above-ground insulation specification. 

 

Green Roofing and Landscaping Integrations 

For earth-covered roof designs, a "green roof" assembly typically includes (from the structural roof deck outward): a waterproof membrane, a root barrier (to prevent plant roots from damaging the waterproofing), a drainage layer, a filter fabric, growing medium (soil), and finally vegetation. The growing medium and vegetation selection should be chosen for shallow-root, drought-tolerant characteristics appropriate to earth-roof conditions, since root systems and soil depth are more constrained than in ground-level landscaping. 
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Landscaping around bermed walls and the surrounding site should be planned in coordination with your drainage design, not as an afterthought. Grading, plant selection, 
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and hardscape elements all affect how surface water moves around and away from your structure. 




Chapter 4 Checklist: Construction Planning

 

☐ Choose your structural system (poured concrete, precast, or masonry) with your 

engineer 

☐ Find a contractor with below-grade or earth-sheltered construction experience 

☐ Confirm insulation type and placement is engineered for your specific climate 

and soil 

☐ Plan your green roof assembly layers if using an earth-covered roof 

☐ Coordinate landscaping and grading design with your drainage engineering 

 




Chapter 5: Energy Efficiency and Environmental 

Impact 

 

How Earth Sheltering Reduces Energy Consumption 

The core energy advantage of earth-sheltered homes comes from dramatically reduced heat transfer through the building envelope, thanks to the stable temperature of the surrounding earth mass combined with proper insulation. Many earth-sheltered homeowners report heating and cooling costs 50-80% lower than comparable above-ground homes, though actual savings vary significantly by climate, design, and construction quality. 

Beyond direct thermal benefits, earth-sheltered homes often use less energy for structural cooling loads in hot climates and benefit from reduced wind exposure, since wind significantly increases heat loss in conventional above-ground homes (a factor often underestimated in simple R-value comparisons). 
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Using Renewable Energy in Earth-Sheltered Homes 

Earth-sheltered homes pair particularly well with renewable energy systems, since their already-low energy demand means a smaller, less expensive renewable system can meet a much larger share of total energy needs. Solar photovoltaic panels, mounted on an exposed roof section, adjacent structure, or ground-mounted array elsewhere on the property, are the most common pairing. 

Geothermal (ground-source) heat pump systems are a particularly natural fit for earth-sheltered homes, since the excavation and site disturbance already required for construction can make geothermal loop installation more cost-effective than it would be for a conventional retrofit. Discuss geothermal feasibility with your HVAC engineer during the design phase, since loop field sizing and placement should be coordinated with your overall site and structural plan. 
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Chapter 5 Checklist: Energy and Environment

 

☐ Request realistic, climate-specific energy savings estimates from your 

designer/engineer, not generic marketing figures 

☐ Evaluate solar PV placement options given your earth-covered roof constraints 

☐ Discuss geothermal heat pump feasibility during design, not after construction 

☐ Consider wind exposure reduction as an additional (often overlooked) energy 

benefit 

 




Chapter 6: Challenges and Solutions 

 

Managing Moisture and Mold Prevention 

Beyond the structural waterproofing addressed in Chapter 2, ongoing moisture and mold prevention in an earth-sheltered home depends heavily on mechanical ventilation performance and humidity monitoring. Install humidity sensors in key areas (particularly rooms furthest from the exposed exterior wall) and maintain indoor relative humidity in the 30-50% range where possible, using your HRV/ERV system and, if needed, a supplemental dehumidifier. 

Materials selection also matters: avoid organic materials (certain drywall products, some carpet backings) in below-grade areas prone to any moisture exposure, favoring mold-resistant drywall, tile, and other materials with lower organic content in higher-risk zones like below-grade bathrooms and utility areas. 

 

Natural Light Solutions 

Beyond the light tunnels and atriums discussed in Chapter 1, several additional strategies help bring natural light into earth-sheltered interiors: 
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• Clerestory windows (high windows near the roofline) in bermed designs, which 

can bring light deep into a room without compromising the bermed wall's thermal benefit 

•   Light-colored, reflective interior finishes that bounce available natural light 

further into interior spaces 

•   Strategic mirror placement opposite window openings to visually and 

functionally extend light penetration 

•   Glass block or translucent panels in select interior partition walls, allowing 

borrowed light to pass between rooms 

 

Building Codes and Zoning Challenges 

Earth-sheltered homes are legal in most jurisdictions but are uncommon enough that some local building departments may lack specific experience reviewing plans for them. Come prepared with a complete, professionally engineered plan set, including structural, waterproofing, and mechanical ventilation details, and be prepared to walk your plan reviewer through your design's approach, particularly regarding waterproofing redundancy and radon mitigation, since these are the areas most likely to draw scrutiny (appropriately so) from a cautious plan reviewer. 

Egress requirements deserve specific early attention: most residential codes require a compliant egress window or door from bedrooms, which affects how a fully underground bedroom must be designed (typically requiring a window well/egress 
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shaft, or placement adjacent to an atrium or exposed wall). Discuss egress compliance with your architect and local building department early in design, not after your layout is finalized. 




Chapter 6 Checklist: Solving Common Challenges

 

☐ Install humidity monitoring in interior rooms and maintain 30-50% relative 

humidity 

☐ Select mold-resistant materials for below-grade bathrooms and utility areas 

☐ Plan clerestory windows, reflective finishes, or borrowed light strategies for 

darker rooms 

☐ Confirm egress compliance for every bedroom during initial design, not after 

☐ Prepare a complete, professionally engineered plan set for your local plan 

reviewer 

 




Chapter 7: Living in an Earth-Sheltered Home 

 

Day-to-Day Maintenance 

Earth-sheltered homes generally require less exterior maintenance than conventional homes (no roof shingles to replace, minimal siding), but they do require some earth-sheltered-specific attention: 

• Periodic inspection of any visible waterproofing membrane edges or flashing at 

the transition between earth-covered and exposed portions of the structure 

• Green roof vegetation maintenance, if applicable, including checking that root 

barriers remain intact and drainage layers aren't clogged 

•   Sump pump testing and maintenance, if your drainage system includes one, 

ideally on a quarterly basis 

•   HRV/ERV filter changes and system inspection, typically twice yearly 

• Radon testing on a regular schedule (annually is a reasonable standard practice) 

•   Monitoring interior humidity levels, particularly during seasonal transitions 

 

Psychological and Spatial Experience of Underground Living 

It's worth addressing directly: some people love the experience of earth-sheltered living, and some find it genuinely uncomfortable, and this is a real, valid consideration that deserves honest reflection before committing to a fully underground design in particular. Well-designed earth-sheltered homes, with generous natural light, atriums, and a strong connection to the outdoors through exposed walls and courtyards, tend to feel bright, cozy, and grounded rather than confining. Poorly designed ones, lacking 
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adequate light and ventilation planning, can feel exactly as claustrophobic as the stereotype suggests. 

If you're uncertain how you'll respond to underground living, spend time in an existing earth-sheltered home if at all possible before committing, ideally across different times of day and different seasons. Many earth-sheltered homeowners report an adjustment period of a few weeks to a few months, after which the home's quiet, stable, cocoon-like quality becomes one of their most loved features rather than a source of discomfort. 




Chapter 7 Checklist: Long-Term Living

 

☐ Establish a maintenance schedule for waterproofing inspection, sump pump, and 

HRV/ERV 

☐ Set an annual radon testing schedule 

☐ Visit an existing earth-sheltered home before finalizing a fully underground 

design, if possible 

☐ Discuss the psychological/spatial experience honestly with everyone who will live 

in the home 

☐ Plan seasonal humidity monitoring, especially during spring and fall transitions 

 




Chapter 8: Case Studies and Inspirational Builds 

 

Examples From Various Climates and Budgets 

The Cold-Climate Bermed Retirement Home. A retired couple in a northern climate built a three-bedroom bermed home with full south-facing glazing and an earth-covered roof over the northern two-thirds of the structure. Their winter heating costs, verified across three full seasons, ran roughly 65% below their previous conventional home's costs, and they specifically credited the combination of passive solar gain and earth-roof thermal mass. 

The Hot-Climate Atrium Design. A family in a hot, arid climate built a fully underground home organized around a central courtyard, with all bedrooms and living spaces opening onto the shaded atrium. Their cooling costs during peak summer months were dramatically lower than neighboring conventional homes, and the courtyard design provided a private outdoor living space unaffected by the extreme exterior heat. 

The Budget-Conscious Bermed Starter. A young couple built a modest, two-bedroom bermed home using structural masonry construction (rather than more expensive poured concrete) to manage costs, working with a contractor who had below-grade commercial experience but no prior residential earth-sheltered projects. Careful upfront geotechnical analysis and a straightforward bermed (rather than fully 
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underground) design kept their waterproofing and structural costs manageable while still achieving significant energy savings. 

The High-Water-Table Challenge Site. A buyer with a site featuring a higher-than-ideal water table worked with a specialized waterproofing engineer to design a robust redundant drainage and membrane system, including an active sump system with battery backup. While this added meaningfully to their construction budget, it resulted in a dry, stable structure through multiple wet seasons, illustrating that challenging sites are not disqualifying when addressed with appropriate engineering and budget. 
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Owner Testimonials and Lessons Learned 

"The waterproofing conversation was the one place we spent the most time and money, and looking back, it was absolutely the right call. Everything else about the build was more forgiving of small mistakes than that was." — Earth-sheltered homeowner, Midwest region 

"We underestimated how much we'd love the quiet. Living partially underground, you genuinely don't hear wind, traffic, or neighbors the way you do in a conventional home. It was a bonus we hadn't fully anticipated." — Earth-sheltered homeowner, Mountain West region 

"Our biggest piece of advice to anyone considering this: visit a finished earth-sheltered home before you design your own. We toured three before finalizing our plans, and each 
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visit changed something about our design for the better." — Earth-sheltered homeowner, Southeast region 




Chapter 8 Checklist: Learning From Others

 

☐ Identify case studies or existing homes similar to your climate and site conditions 

☐ Budget generously for waterproofing and drainage engineering, as case studies 

consistently show this pays off 

☐ Tour at least one finished earth-sheltered home before finalizing your own design 

☐ Ask current owners specifically about their maintenance experience and any 

surprises 

 

Resources 

 

Earth-Sheltered Architecture Firms 

Search specifically for architects and designers with a documented portfolio of built (not just conceptual) earth-sheltered or below-grade residential projects, and request references from past clients regarding both design satisfaction and long-term performance (particularly moisture control). 

 

Builders and Contractors Specialized in These Homes 

•   Contractors with below-grade commercial construction experience (parking 

structures, below-grade commercial buildings) as a valuable adjacent skill set 

• Specialized waterproofing subcontractors with permanent below-grade, non-

basement experience specifically 

•   Geotechnical engineering firms for soil analysis and foundation engineering 

 

Relevant Books, Documentaries, and Online Forums 

•   Classic earth-sheltered design references from the passive solar and energy-

efficient building movements, widely available through libraries and online booksellers 

• Online forums and communities dedicated to earth-sheltered and underground 

home building, valuable for firsthand builder and owner experiences 

•   University extension and sustainable building program resources, which 

sometimes maintain earth-sheltered design guides and case studies 
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Conclusion: The Future of Earth-Sheltered Living 

 

Earth-sheltered homes occupy a unique position in sustainable residential design: they are not a new or experimental technology, but a well-understood building approach that remains underutilized relative to its genuine benefits. As energy costs rise, extreme weather events become more frequent, and buyers increasingly prioritize resilience alongside sustainability, earth-sheltered construction offers a compelling, proven answer. 

The tradeoffs are real and should not be minimized: earth-sheltered construction demands more specialized engineering, more careful site selection, and a higher upfront investment in waterproofing and drainage than conventional construction. But for buyers willing to invest in that specialized planning, the payoff is a home that is dramatically more energy-efficient, remarkably quiet, resilient against extreme weather, and, when designed well, genuinely beautiful to live in. 

If this book has done its job, you now understand the real differences between bermed, fully underground, and atrium-style designs; why waterproofing deserves more attention and budget than any other single element; how site and soil conditions shape what's possible; and what day-to-day life below (or partially below) grade actually looks like. That knowledge puts you in a strong position to move forward, whether your next step is a geotechnical survey, a conversation with a specialized architect, or simply a visit to a finished earth-sheltered home to see and feel the experience for yourself. 

Sustainable living underground isn't for everyone, but for the right buyer, on the right site, built with the right expertise, it may be one of the smartest, most resilient housing decisions available today. 
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Natural. Efficient. Protected.
A brighter tomorrow — underground.
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EARTH BERM
- Natural insulation

keeps it cooler in summer
; and warmer in winter. "

* EARTH BERM a
Added protection,
privacy, and energy
efficiency.

u

&t
SOUTH-FACING GLASS WALL *
~ Maximizes natural lightand .+
- passive solar heating in winter.

CROSS-SECTION (CONCEPT) KEY BENEFITS

GREEN ROOF &) Energy efficient & lower utilty costs

s & Natural temperature reguiation

TS ]

LG
p =l &
3 —

SOUTHFACING GLASSWALL

EARTH BERM

© stormand disaster resistant

£ Blends with the environment

‘SOUTH-FACING GLASS WALL ax Quieter, more private living

12m (40 f) - 12m (40 ft) Q"‘, Sustainable, low-impact design
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EVL ] EARTH-SHELTERED HOMES

NATURAL ‘ WEATHER LDwER BEAUTIFULLY
DIFFERENT ENVIRONMENTS. REAL SOLUTIONS. INSULATION .\ RESILIENCE ENERGV USE INTEGRATEB
NATURAL COMFORT. LOWER ENERGY USE. A BRIGHTER TDMORROW B 3 2

i COLD-CLIMATE BERMED HOME & - - é] HOT-CLIMATE ATRIUM HOME = <
Z o % 3 SHADED COOL AND NATURALLY VENTILATED.

ECOVOLT LIVING

EXCELLENT £3 P - " NATURALLY
INSULATION iy . . SN d 2= COOLER INTERIOR

sss STABLE
INDOOR TEMPERATURE CROSS-VENTILATION

PROTECTED

(7 SHADED COURTYARD
FROM HARSH WEATHER

REDUCED
COOLING LOAD

BLENDS WITH o
NATURAL LANDSCAPE

SECTION VIEW (ATRIUM)  Summer sun (high angle) CLMATE NoTES

SECTION VIEW o bt FLOOR PLAN (EXAMPLE) ‘GLIMATE NOTES
Snow cover (exta insulation) G . s shaded by overhang "
o Earth berm (3-10 f) @ ercaiie / o ot, dry or tropical climates
.~ Waterproafing membrane s I3 o | @ Deoperbems 6-10m | anaa:mwc:umm
-l eep overtangs a
Renorced conree s s 1 teminas o Dot
& 7 orstone)
Drainage layer rcHEN TN Natual ventiaton and
. = @ Sounfacing ding N b
French drain %, Tor winter sun I
| K Doughtleantancseaping

BUDGET-FRIENDLY MASONRY BERMED HOME
SIMPLE. AFFORDABLE. EFFECTIVE,

@

COST-EFFECTIVE . |

. 4 ADVANCED
MATERIALS WATERPROOFING
e "*";"M*"Wmnﬁﬁ“ :

- 4 DIV ERIEHOLY T DRAINAGE SYSTEM
APPROACH
600D INSULATION ENGINEERED FOR
AND STABILITY WET CONDITIONS
BLENDS INTO DRY, STABLE
THE ENVIRONMENT INTERIOR SPACES

CLIMATE NOTES ssmun VIEW (HIGH WATER TABLE) FLOOR PLAN (EXAMPLE) CLIMATE NOTES
i 4, Eartibem
Reinforced concrete (waterproof)
External membrane.
Drainage board
Gravellayer

Areas with high vter table,
heavy ainor poor drainage.

e

Masonry block wall

@ Temperate cimates |
A Shallower berms (2-4f0) |

s, Concrete blocks, stoneor |
=2 ammed earth

©  Greatforsmallbudgets |
il Conbe it in phases

Waterproofing membrane Fully waterproofed strcture

Robust perimeter drainage

[
fo)
Q smsmentineesed

— Drainage layer
3~ Gravel backil

French dain (continuous)

Professiona| engineering
recommended

French drain _— High water table.
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EXCAVATION SITE SECTION (SIDE VIEW)
EVL Soils carefully removed A
in layers, with shoring or_ 3
ECOVOLT LIVING sloped sides for safety Mg et f
i

~ and stability.

UNDERGROUND HOME
EXCAVATION & CONSTRUCTION
Built with the earth. Designed for life. ..

UNDERGROUND HOME ¢
(REINFORCED CONCRETE)

f7 SLOPED EXCAVATION .
/ (OPTION)
® . Safer, more stable walls.
s g Slope typically 1.5:1 to 2:1
# | depending on soil type.

(e SRS SES A
% SOIL LAYERS (EXAMPLE) Qy;
&S Lo S

o— TOPSOIL"

L
VERTICAL EXCAVATION
(WITH SHORING)
Used in tight spaces.
Requires engineered
support systems.

2% $
GRAVEL REINFORCED
60+m R CONCRETE WALLS

- (20+ft) T o Engineered to withstand

Y. & earth and water pressure.

FOUNDATION SLAB

Reinforced concrete with

 waterproofing and drainage
system below. c

E Wt Wl o [ -
4. WALL CONSTRUCTION

1. SITE PREPARATION

* Remove soil in layers. Monitor Install drainage, waterproofing, ‘
‘ soil conditions and water table. and reinforced concrete foundation.

Clear vegetation, survey land,
and mark excavation area.

with waterproofing and drainage board. landscape, and complete exterior.
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TUBULAR SKYLIGHT
Brings natural daylight deep
into the home, improving
mood, health, and energy use.

REFLECTIVE TUBE
Highly reflective interior
channels sunlight with
minimal loss, delivering
natural light deep
underground.

-

NATURAL LIGHTING
Brightens interior spaces,
reduces the need for
electric lighting, and
creates a more open,
natural feel. -

BLENDS WITH NATURE
Creates peaceful, healthy

living spaces below ground
while maintaining a strong

ECOVOLT LIVING

Smart design. Natural living.
A brighter tomorrow — underground.

connection to the outdoors. 3 - 5
- =3 < AN EEENN——— W T =
CROSS-SECTION (CONCEPT) FLOOR PLAN (CONCEPT) SKYLIGHT SYSTEM (DETAIL)

REFLECTIVE TUBE g ——

SUNLIGHT CAPTURE

4 Channels light deep T WEATHER DOME
Koot someaniiig i~ into the home. EARTH BERM C H Captures sunlight
vl
sunlight from above. ‘ Natural insulation BT scont and keeps out debris.
keeps stable e

REFLECTIVE TUBE
High reflectivity
channels maximum
light with minimal loss.

OFFICE |
FLEX SPACE

DIFFUSER
Distributes soft,
natural light into
the room.

>z

18 m (60 ft)
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EARTH BERM
Natural insulation

keeps it cooler in summer |

+. and warmer in winter.

EARTH LAYERS
Topsoil
Compacted soil
Drainage layer (gravel)
Waterproof membrane

‘L ¢ Rigid insulation 3

& Reinforced concrete:

AR . -

- GREEN ROOF

Blends with the landscape,
. supports biodiversity, and -

adds insulation,

EARTH BERM

(CROSS-SECTION (CONCEPT)

CENTRAL ATRIUM

‘GREEN ROOF

L by

VENTILATION
CHIMNEY.

REINFORCED CONCRETE STRUCTURE

18 m (60 ft)

'RENEWABLE ENERG Jzﬁ
Solar panels provide
off-gric or grid-tied power.

EARTH- SHELTERED
ENTRANCE %

. Discreet, protected,
and blends with
the landscape.

DRAINAGE SYSTEM
French drains and gravel
prevent water buildup
around the structure.

KEY BENEFITS

GBLACORNSN

Natural light and improved
well-being

Stable indoor temperature
year-round

Energy efficient & lower ity costs
Storm and disaster resistant
Quieter, more private living

Blends with the environment

Sustainable, low-impact design
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o ; X TR ) VEGETATION LAYER
EVL 1 NATIVE PLANT EXAMPLES A U et b i Native, drought-tolerant plants

" 5 2 g S 3 (e.g., sedum, grasses, wildflowers).
ECOVOLT LIVING e o ¥y Low maintenance and deep roots

GREEN ROOF SYSTEM ] groundoovers designed_y, =0 : “ RGOV Csteblity

for shallow soil depth
NATURAL INSULATION. STORM RESILIENCE. and harsh conditions.
BEAUTIFUL BY DESIGN.

INSULATES
Keeps indoor temperatures

stable year-round.

GROWING MEDIUM (SOIL)
Lightweight, engineered soil mix.
Typically 4~ 8 in (100 - 200 mm)
depending on plant type.

FILTER FABRIC

Prevents soil from clogging
the drainage layer while
allowing water to pass through.

MANAGES RAINWATER
Absorbs and slows stormwater
runoff.

| ﬂ EXTENDS ROOF LIFE

| Protects waterproofing from
UV and temperature swings.
IMPROVES AIR QUALITY
Filters dust and pollutants.
BLENDS WITH NATURE ., 84

Low profile, sustainable,
beautiful,

DRAINAGE LAYER

Dimpled or modular drainage board.
Stores and channels excess water
to drains.

ROOT BARRIER

Prevents roots from penetrating
the waterproofing membrane.

WATERPROOFING MEMBRANE
High-performance, rubberized or
bituminous membrane. Fully sealed
and designed for below-grade and
green roof conditions.

COMMON GREEN ROOF TYPES

EXTENSIVE (SHALLOW)
+2-6in(50-150 mm)
 Lightweight

 Low mainenance

 ideal for most underground homes

Vegetation Layer

Growing Medium (Soi) |
4-8in (100 - 200 mm) |

Filter Fabric

GREEN
COVERS ENTIRE
STRUCTURE

Drainage Layer | SEMI-INTENSIVE

*6-12in (150 - 300 mm)

« Wider plant variety.

« Moderate maintenance

« Greater insulation and stomwater capacity

Root Barrier

Waterproofing Membrane

Concrete Roof Slab
(reinforced)

INTENSIVE (DEEP)
« 12+in (300+ mm)
« Trees and larger plants possible
 Higher maintenance
- Creates a true landscape





index-13_1.jpg
EVL a Building into a slope reduces visibility,
provides natural insulation, and

ECOVOLT LIVING improves storm protection:

EARTH-SHELTERED HOME ) e W | r
BUILT WITH THE GROUND. A . & %
DESIGNED FOR A BRIGHTER TOMORROW.

TOPSOIL
(0-03m)

SOIL TYPES (COMMON)
B CLAY

High density, low permeabilty.
Holds water. Good for berms

but requires drainage.
;?\AMd Good stability >
janced mix. Good stabil B
and drainage. Ideal for JCLAY e
B (12-30m)
e Sy IS
SAND S

High drainage, low water
retention. May requie
additional waterproofing.

SIiLT

Holds moisture, moderate
drainage. Can be unstable:
when saturated.

GRAVEL
Excellent drainage. Often
used in drainage layers

s — WATER TABLE
and around foundation.

%

3. HILLSIDE (INTEGRATED)
« Uses natural terrain

« Excellent insulation and stability
« Minimizes visual impact

1. FLAT SITE (BERMED)

« Full berm on allsides
* Requires engineered drainage
« Ideal for privacy and stability

2. PARTIAL SLOPE

« Rear and side berms.
« Natural drainage advantage
« Good balance of cost and protection

> .
VEGEFATION & ROOTS
* # Deep-rooted native plants

_ stabilize soil and prevent erosion

. (TYPICAL DEPTH)

NATURAL DRAINAGE SLOPE
Maintain positive slope away
from structure (2-5%) to divert
surface water.

NATIVE SOIL
Compacted i layers
during backfill for stability. -

 RETAINING ROCK (I NEEDED)
Prevents erosion on

FRENCH DRAIN
Collects and redirects
groundwater away
X from the structure.
‘| Varies by location v
"| (typically 1.5-10m -
= 5-30ft) 5

KEY CONSIDERATIONS

TYPICAL WATER TABLE DEPTH
(VARIES BY REGION)

Soil type and permeabiity

Om (0ft)
Ground surface

1.5-3m (5-10ft)
Common in many areas

Slope and natural drainage
Seasonal high water table

S Proper waterproofing and drainage systems

3-6m(10-20f) ]
Typical range Vegetation for erosion control

el Geotechnical survey recommended

Deeper in dry regions Local building codes and regulations
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EVLO %5 o

o OUTSIDE TEM == e OUTSIDE TEMP
ECOVOLT LIVING 90°F (3 6(5 3 STABLE INDOOR TEMPERATURE . 20°F (-7°C)
THERMAL MASS ADVANTAG 20 S 68-72°F o

NATURAL TEMPERATURE STABILITY.
(20-22°C)
Year-round comfort with
minimal HVAC use.

v EXCESS HEAT \ 5 o ; ; Soil slows heat loss,
+ Soil acts as natural LN ’ 3 sy 3 = o A " ~ keeping the home
insulation, keeping 4 & - &
he home cooler.

L THERMAL Mass = T hE iR | - RS 3 e = & CONSISTENT TEMPERATURE
. Concrete and earth absorb £ g Below-grade environments

and store heat, then slowly .. naturally maintain a stable
 release it, keeping indoor } temperature, typically
" temperatures stable. % 7 & 5 . 50-60°F (10-16°C), which «

e % . — g ; £ is moderated to comfortable
EARTH TEMPERATURE : % lving levels with minimal
APPROX. 50-60°F (10-16°C) 7 £0c(0y inpilt
Below the frost line, the earth maintains
0 a relatively constant temperature year-round. AN

F1E AF L
(7°C) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Less heat gain/ less heat loss

 Smaller HVAC system

jo b oY Reduced carbon footprint

Excess heatis absorbed by the earth | Stored heat s slowly released,
and concrete, keeping indoor spaces | reducing heat loss and keeping pderorodnd lemperative (otle)
Indoer Temperature (Conditioned, Low Energy Use)

Outside Temperature (Seasonal Fluctuation)

© Lower energy costs Healthier, more comfortable:

living space

THERMAL MASS HEAT FLOW (ANNUAL CYCLE) TEMPERATURE COMPARISON REDUCED HVAC LOAD [ KEY BENEFITS
SUMMER (DAY) WINTER (NIGHT) e CONVENTIONALHOME | & Year-round corrfort
. e 3 &3 B e 68-72°F (20-22°C)
80°F
@) | o More heat loss in winter g LoerEVAC snaray ite
5 o Higher HVAC demand i
Highe St

\17c) —i 2 some @ Natural temperature stability
40°F. from earth and concrete
@)
20°F T T T T T T 1  Stable surrounding temperature m Quistetindcor erivionment

cooler. indoor spaces warmer.





