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Introduction

So you want to build your own home, and on top of that
you want to build it underground. Have you thought about
land types, financing, state and local codes, water
problems, and maintenance after the fact? Well, I have built
my own earth sheltered home and I have faced all of these
problems.
There are really no problems with the actual building
of an earth-sheltered house. The real problem is in
financing the construction of one.
This book contains all the plans and information
needed to build the house that I constructed. However if you
have another design in mind, you can still use this book as
a guide to constructing your home. In addition, this book
contains a lot if information on obtaining materials for
free or at reduced prices, as well as information on
alternative building materials.
The following chapters will take you from financing,
through construction, to regular maintenance of our home.
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Chapter 1.

Financing

A...Financing and banks
Financing! By far this will be the hardest obstacle to
over come. If you are rich, well hell you can skip this
chapter.
The problem with financing an earth-sheltered house is
getting someone to back a loan. Banks or any other lending
establishments, when we applied, would not take a chance on
that type of construction. If you have some other sort of
collateral, you can possibly get the loan that way.
When we first started, I went to every bank I thought
might lend us the money; but no-o-o-! This was a new type of
construction and no one would take a chance. That was a few
years back and the banking climate towards new type building
methods might be different now. So it won't hurt to ask. You
might get lucky.
You could build the structure as you get the money
but, unless you are building the home for your retirement,
it will likely take too long.
Our loan was financed through the small business
administration or the SBA, as it is better known. It was not
a regular loan as in normal construction. The story of how
we got this loan is kind of a long one, and even longer when
I tell it, but here it goes.
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My wife and I had purchased a mobile home to put on the
land we had bought for our earth-sheltered home. After we
got the mobile home set to live in, we moved out of our
other house so we could rent it. We had planed to take the
rent money and build with it.
The year was in 1984, and that fall hurricane Diana hit
the coast of North Carolina flooding our first home, which
was now our rental property. Having no flood insurance, we
lost everything there.
Because of this strange twist of fate we were granted
a low interest loan to rebuild what we had lost. The loan
was from the SBA.

At first we were told that we could only

rebuild back to the home's original state. I could not make
any improvements of any kind, and the money could only be
spent on rebuilding at that same location. On top of that,
we were told we could not live in the rebuilt home because
it was rental property, at the time of the loss. Go figure!
After six months of pleading and four thousands pounds
of paper work we finally got our loan. I do not however
recommend waiting for floods or hurricanes, and 86 any
thoughts of dealing with the SOB, I mean SBA!
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Chapter 1.

Financing

B…Ways to lower cost
One way to help lower the cost of building your own
home is to purchase your materials at reduced prices.
Shopping at discount stores, second hand stores, auctions,
garage and yard sales can do this. Also by looking through
the local new paper's advertising sections can find you some
nice deals.
Searching for materials, using these methods could
take some time. So as soon as you decide to build and you
have an idea of how it's to be constructed, you need to
start looking.
Sue and I designed and redesigned the plans for our
home for two years before we actually started construction.
That gave us two years to look for what we needed. We waited
for things to go on sale to buy them. I stopped by
construction sites and asked for any scrap materials. You
might not think you could get much from checking out
construction sites. It will surprise you. It surprised us
too!
New construction sites are ok for bits and pieces, but
the best sites are remodels.

Most of the time it is not

economical for the contractor to do anything with used
material other than throw it away.
That is why the pickings' are better on remodels. Many
times contractors will let you tear out what you want if you
can make arrangements with him or her prior to demolition.
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It's less for them to do, plus the more you take away from
the job site, the less the contractor will have to pay in
landfill dumping fees.
During the two years prior to construction, and the
three years it took to build our earth-sheltered structure;
we saved over ten thousand dollars in construction materials
alone by checking out remodels. Later in the other chapters
I will go into detail on what I found and where.
Another way to save some bucks on construction is to
try and determine if any of the materials that you will need
on your job can be replaced with something just as good but
less expensive, or maybe even free. It could happen! I will
also go into this in more detail in later chapters.

One

important thing you really need to do as soon as possible
is, draw up complete plans for your home.

That way you will

have your shopping list made up and will have a good idea of
what you need, and how much.

If you’re good with your hands

and you plan to do the work yourself, it can save you a
bundle. Doing this can also give you an even better finished
product.

You as a homeowner will take the time and effort

to do the job right. Most contractors today cut the cost of
construction by cutting corners and using cheap labor, which
can result in a less than perfect job. The thing to remember
here is, do your research on each aspect of the job before
you start.
If you are going to do part or all of the work
yourself, I suggest you contact your local inspections
department to find out exactly what you will be required to
do. Most inspection departments will discourage homeowners
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from doing their own work and can make things difficult.
However, they cannot keep you from building your own home.
With this in mind, try to get on their good side from the
start. Inspectors can be very helpful when they want to be.
Other professionals, such as engineers, architects, and
contractors from all of the different trades, are endless
seas of knowledge. If you know anyone in this type of
business pick his or her brains. Most people will be willing
to help, once you tell them you are building an earth
sheltered home.

12

Chapter 2.

Land

A……Types of land

There are three ways to approach this problem.
1……………………Design your home to accommodate the type
property you have.
2……………………Build up the land you have to accommodate
your design
3……………………Design the house as you want and then find
The property that best meets your needs.
We used the third method. It took us almost two years
to find the right property to build on.

No matter which

method you use the main thing to remember is your structure
is under ground so you want property that does not have a
high water table! I suggest you not build on any land that
is in less than a five hundred-year flood plan. If the
property you have has a high water table then, it will be
necessary to build up the land. The draw back here, is in
the high rental cost of heavy earth moving equipment.
Another thing you must pay attention to, is the type
of soil you will be building on. Some soils will be
unsuitable for construction of this type. You need to
consider things like load bearing capacity, ability to
expand and contract when wet or at freezing temperatures.
The best type soil is sand. Sandy soils allow for the
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best drainage on, around, and under your house. Sand can be
easily compacted by just wetting and tamping the soil before
the footing or slab is poured.
Clay type soils do not drain well and have a tendency to
expand and contract. If the soil you have mostly--to all
clay you will have the added expense of hauling in sand
and/or gravel as well as the added cost of extra support for
your external walls, plus the additional drainage cost for
this type of soil. If you have not purchased your land yet,
I would make this a consideration.
Rock! What can I say? If the location is solid rock
you will have to blast. That brings in a whole new aspect of
construction. This should be done by professionals and will
not be inexpensive. If your location is loose rock, the
added expense of earth moving equipment might be the only
problem.
Remember if the land has a low water table, drains
and compacts well, you should have no problems. If you are
not sure, start picking' those professional brains. It never
hurts to ask!
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Chapter 2.

Land

B……Solar power and the Land

When looking for the right type of property you should
consider the lay of the land. If the property has a slope
but the slope faces north, you won't be able to utilize the
sun for passive solar heating to its fullest extent. If your
house faces south and you have the south wall exposed, you
can save a lot on heating during the winter months.
Our home was built facing south and on many winter
days the inside temperature can reach the 80's with no other
heat source. The south wall of our structure contains over
twenty feet of glass. And you can literally sun bath in the
winter. My only problem is, I don't tan. I burn!
On sunny winter days we open our curtains full, and
allow the sun to heat up the floor area. At night the floor
releases the heat it stored up during the day.
There are many other things you can do to increase
your solar performance.

You just need to do so research on

solar passive heating. The local library should have all the
information you will need.
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Picture 1.

This is a view of our house under construction. This
was the only wall exposed. The rest were covered. It also
happens to be the south wall.
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Chapter 3.

The Site

A…The site and planning

When my wife and I decided we wanted to build an earth
sheltered home, we took about three months to do research on
construction of such buildings to make sure we knew what we
were getting into. We discovered that there were many
benefits to earth shelter construction and wondered why
there are not many more homes of this type built. I guess
most people think living inside of a hill or living
underground would be stepping backwards with respect to
social evolution. To us, the benefits outweighed any
drawbacks ten to one.
After completing our study we began to discuss the
actual design of the house. Tip! (It is a good idea to make
very simple drafts or sketches at this point in time.
Roughly lay out your ideas on paper. There’s no need to be
exact at this at this point you will probably not be
building your structure from the first sketches.)
I drew up our plans myself which to me was quite a painstaking task. Not knowing any better, my first drawings were
quite detailed and looked rather professional. There was one
little problem however. We changed our design three times
before the final lay out. I could have saved myself about
three hundred hours of drafting if I would have started off
with simple sketches.
Once you have a good idea of what you want your house
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to look like, then you can take the rough sketches and have
some one draw up your blueprints, or you save the money and
do it your self. It's really not that hard; it's just time
consuming. Nowadays with a computer and a drafting program
it is a breeze.
We decided on a Subterranean (true underground) structure,
with only the south elevation exposed. At that time we did
not have the land yet. Eagerly, we began our search for a
piece of property with a hill sloping south. Living near the
north Carolina coast, this seemed to be a next to impossible
to find land with any kind of hill, much less one that
sloped south.
Looking for the land yourself is ok. However, we soon
discovered this also took up a lot of our time. We contacted
several realty agents in the area, described to them exactly
what we wanted, and then we waited. Almost a year had passed
as we searched for the right piece of land. Then one day one
of the local realty agent called and said he had found
exactly what we had been looking for. The waiting was well
worth it. The land fit my description almost exactly.
Here again, we could have saved a lot of time and gas money
If we would have let the realty agents do the footwork, but
we still had a lot of nice Sunday drives through the
countryside.

18

Chapter 3.

The Site

B…Permits and codes

Once you have purchased the land and completed the blue
prints, you are ready to begin construction. Of course you
will need to obtain all of the necessary permits for
construction. This can be an unsettling experience. Kind of
like pulling your own teeth.
At the time we applied for our permits, the only
permits and inspections required in our county, were for the
electrical work. This worked to our advantage however.
Building codes require every habitable room in a house have
a certain amount of windows, for three reasons.
1. An additional means of egress
2. Ventilation
3. Natural light source
Although we did not have to address these problems,
the first two requirements were met. The third requirement
for natural light could only be met by installing skylights
(a potential leak problem). The bedrooms and the bathrooms
were the only rooms without windows and we did not feel the
need for skylights in them.
The first two requirements were met by:
1. Each bedroom and bath had two means of exit.
2. Mechanical ventilation was installed to change
the air four times a day.
(Important!) Earth-sheltered homes are draft tight and allow
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for very little natural airflow.

When installing the

mechanical ventilation system make sure to make allowances
for periodic air changes. Like I had mentioned before, if
you contact your local inspection department as soon as you
start designing, they will let you know what will be
required.
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Chapter 3.

The Site

C…Excavation

After permits were obtained, I hired a heavy equipment
operator to dig out the side, of the south sloping hill.
Before the actual digging, we roughly staked out the
location, about four feet longer and wider than the actual
size of the house. This allowed us to later work on both
sides of the exterior walls. More importantly, this should
be done to allow enough distance between the walls of the
excavated hole and exterior walls of the structure, to allow
for possibility of a cave in. The deeper the hole, the
farther the distance. We dug down about four feet, so our
hole was four foot larger than the house.
(See figure 1. & 2.)
If you know how to operate heavy equipment, you can
save on the digging cost by renting the equipment and doing
it yourself.

Or if you want to get crafty about it I guess

you could tell all the locals (people living around you)
there is a million in gold treasure buried somewhere on the
property, and that you have narrowed the location down to,
somewhere between those four stakes on your property.
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Chapter 4.

The Footing

A……Setting up the Footing
Once the hole was finished, leveling the area and
digging the footing was the next step. Before digging, the
exact dimensions and elevations of the footing had to be
laid out. I was lucky enough to find someone to come and lay
out measurements and grade elevations, with survey
equipment. These measurements need to be precise as
possible. If you have never shot grade levels before I
suggest that you hire a professional to do it.
Mike Cole, a local general contractor, laid out our
footing for nothing. Once mike heard about the type house we
were building he couldn't wait to help. One afternoon after
his daily work he brought his crew over and completed
everything that evening. I guess if you want to get
technical about it, we did furnish meals and a couple of six
packs. That was money well spent! You should never
underestimate the mileage you can get from a little food and
some beer. (Tip) get the work done before you hand out the
beer!
With the ground leveled and the exact dimensions for
the foot completed, the form boards were then put down. The
site was entirely composed of sand, which is the easiest to
work with. We compacted the soil by raking the area down
smooth and then soaking the soil with a garden hose. Once
the soil was firm, 1"x 4" boards were put down to complete
the form of the footing. The size of footing was 2ft. wide
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and 1ft. deep. With the form boards making up 4 inches of
the footing's depth we had to dig down another 8 inches
between the form boards to obtain the 12-inch depth
required. (See picture 2.)

Picture 2.
At this point we installed three, 4 inch PVC sleeves
under the footing which were later used for the floor
drains, septic line, and an air line for our wood heater.
(See figure 3. & 4).
Once the footing form was finished a layer of 6mil.
Plastic was placed inside the footing opening.
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Then two

pieces of 5/8in.

reinforcement bar, or rebar as I call it,

is placed inside the footing, three inches from the bottom
and the sides of the footing.

The rebar ran the entire

length of the footing and was tied together with tie wire.
Also pieces of 5/8/in. rebar was placed vertically every
2ft. These pieces of rebar would tie the footing and the
block walls together.
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Chapter 4.

The Footing

B…Pouring the footing

Since the entire footing area of our house, was only
accessible from the south elevation, all of the footing was
formed up except for an area alone the south wall large
enough to drive the concrete truck through. This allowed us
to pour the concrete directly from the truck into the formed
footing. As the truck finished up and pulled out of the
foundation area, we quickly formed up this last of the
footing with wood and rebar already cut to fit, and poured
the last section.
To pour a footing you need rakes, shovels, and/or
hoes. You will also need enough bodies for those tools. If
the concrete truck can get to every section of your footing
pour you probably can do the job with little help. In our
case, the truck could only get up to one section of the
footing so we had to wheelbarrow the rest. We just dumped
the wheelbarrows in certain areas then to pulled the
concrete down the length of the footing until the concrete
was flush with the top of the form, at all locations. (See
Picture 3. & 4.)
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Picture 3. & 4.

I laid down 2x12 boards on the ground to roll the
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wheelbarrow on. The sand gave way so easy it was impossible
to roll them in the sand.
Then use a hand float to smooth the top of the pour. A
piece of 2x4 will work about as well. On a footing the
concrete does not have to have a fine finish, like that of a
concrete slab, it just needs to be level.
When making any kind of concrete pour, one thing you
always need to know is, how much concrete to order. Not
ordering enough can be disastrous and ordering too much is
costly. Concrete is sold be the cubic yard. One cubic yard
is equal to 27 cubic feet. Now all you need to know is how
many cubic feet are in any particular pour. Our footing
dimensions were (1ft. X 2ft.). That meant for every linear
foot of footing we would need 2 cubic feet of concrete.
We added up the linear runs as follows:
7ft. + 57ft. + 40ft. + 40ft. + 40ft. + 12ft. + 12ft. + 12ft.
= 270 sq./ft.
270 sq./ft. x 2 sq./ft.

= 540 cu/ft.

540 cu/ft. Divided by 27 cu/ft.

= 20 yards

So we ordered 20 yards of concrete + 1/2 yard for error.
(See figure 5.)
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Chapter 5.

The Slab/Subfloor

A……Setting up the slab

I designed the structure to use the first course of
block as the border for the poured concrete floor. As soon
as the footing dried all of the forms were removed and the
first course of block was laid.
We did not use the standard method of laying block. No
mortar was used between any of the blocks. This is known as
the stacked block method. A surface bond cement is applied
to both sides of the walls and produces a much stronger
wall. (The weakest part of a conventional block wall is its
mortar joints.) (See figure 6.)
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The first course of block however has to be laid on a
bed of mortar to insure that the wall starts off level.
Instead of using regular mortar, I used surface bond cement,
which is twice as strong. All the corners were laid first.
Then we used a string pulled tight between the corners and
laid the blocks down the line. The last block laid on each
wall had to be cut. I cut the blocks with a skill saw and a
concrete cutting blade.
Pouring the slab requires the same tools as pouring
the footing. Here is where those extra bodies will come in
handy.
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Chapter 5.

The Slab/Subfloor

B…Plumbing, electrical & air conduits
Before the floor was poured, the plumbing and electrical
conduits were install in there proper locations. It is a
good idea to lay out all rooms that contain any plumbing or
electrical entering those rooms through the floor. The best
way to lay out the rooms is to pull string from exterior to
exterior wall to show the location of those interior walls
that contain conduits. You need to be exact with these
measurements. (See figure .7)
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After all of the rooms were laid out, the plumbing and
Electrical conduits were installed. I got help from a local
plumber with this step because, if it is not done correctly
and you have drainage problems afterwards, it could be
costly to correct. (See figure 8.)
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We saved some money on the plumbing by salvaging
material from a local housing project that was being
completely remodeled. Also Floyd Osborne, the plumber didn't
charge us anything for setting up the slab. Figures 9, 10,
and 11 are details of the two bathrooms and the kitchen.
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The plumbing drain lines have to be under the floor.
The electrical lines can be installed under the floor or
overhead. Whenever possible I suggest you run them overhead.
If you want to make changes years later, it will be easy.
Our design required only one electrical conduit in the
slab. We installed that conduit in the common wall between
bathroom 1., And the kitchen. It fed the island counter in
the middle of the kitchen. All other electrical work was
installed overhead. (See figure 11.) I found enough scrap
PVC conduit on different construction sites to make this
small run.
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We also needed an airline from the south exterior wall
to the location of the wood heater to be installed. A 4"
line was required. I found enough scrap conduits for this
job also. (See figure.12)

Like plumbing, your measurements need to be exact. You
don't want to dig up the floor after it is poured to move
lines that were laid out wrong. It's just extra time spent,
and is an added cost to your construction.

(Tip) throughout your construction project, check your
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measurements, recheck them, recheck them, and recheck them.
It will only take seconds to do so, while it could take
hours or days to correct mistakes made from incorrect
measurements. (See Picture 5.)

Picture 5.
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Chapter 5.

The Slab/Subfloor

C……Pouring in sections

Once the plumbing, electrical, and airlines were
finished, our next step was to ready the floor for pouring.
Local codes required that the soil be treated for termites
before pouring the floor, so we contacted a local
exterminator and had him treat the soil. Even if the local
codes would not have required the soil treatment I would
have had it done anyway.
Next we put 1x4" Styrofoam boards around the inside of
the first course of block. This helps with floor expansion
and contraction. (See figure 6.) If you live in a cold
climate make sure to follow local requirements for frost
protection. Here again I found enough scrap Styrofoam board
to do the job without having to buy any.
The floor area was quite large, so we decided to pour the
floor in sections. This method required less manpower and
allowed more time to work with the concrete. If you are not
a professional concrete finisher, I suggest you use the same
method or hire a professional.
We set up our floor for five pours, starting with the
most northern section and working our way out of the hole to
the south elevation. Each section was prepared in the same
fashion. First a 6 mil. Layer of plastic was placed on the
already compacted soil. Next we covered the plastic with a
6x6" concrete wire mesh. On sections 3 and 4 we built
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footings for the center columns, those were poured with the
floor. (See figure 12 & 13)

If you use concrete with fiberglass in the mix, you can
eliminate the wire mesh. However, concrete with a fiberglass
mix is more expensive. I found enough end pieces of the wire
mesh on construction sites to do two thirds of the entire
floor. The rest I had to buy. (See Pictures
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Pictures 6. & 7.
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Pictures 8. & 9.
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Chapter 6.

Exterior Walls

A……Setting up stacked block walls

When the last section of floor was poured and
finished, we were able to begin work on the exterior walls.
As I stated before, we used the stacked block method to
build the outside walls. This method uses no mortar between
the blocks. The blocks are stacked on top of each other the
same way a normal wall would be built, but without mortar.
We started at the four corners and stacked the blocks to
about half of the wall's final height. When using the
stacked block method, shims or spacers will have to placed
between blocks if they are not exactly level. We used
finishing nails. This will keep the wall straight and level
as the walls rise. (See Picture 10.)
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Picture 10.
It is a good idea to know how many blocks it will take
for a particular wall. Since there is no mortar, length and
height of your wall will be different from a conventional
mortared wall. Below is a table that will help you determine
wall length and height, as well as the size of door and
window openings.
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Table 1.
Wall and wall openings (dimensions)
Standard block (15 5/8" long and 7 5/8" high)
Number of

length of

height of

Blocks

walls or

walls or

or Courses

openings

openings

____________________________________________________________
__
1

1'

3-5/8"

0'

7-5/8"

2

2'

7-1/4"

1'

3-1/4"

3

3'

10-7/8"

1'

10-7/8"

4

5'

2-1/2"

2'

6-1/2"

5

6'

6-1/8"

3'

2-1/8"

6

7'

9-3/4"

3'

9-3/4"

7

9'

1-3/8"

4'

5-3/8"

8

10'

5"

5'

1"

9

11'

8-5/8"

5'

8-5/8"

10

13'

0-1/4"

6'

4-1/4"

11

14'

3-7/8"

6'

11-7/8"

12

15'

7-1/2"

7'

7-1/2"

13

16'

11-1/8"

8'

3-1/8"

14

18'

2-3/4"

8'

10-3/4"

15

19'

6-3/8"

9'

6-3/8"

As the walls went up the doors and windows were laid
off and the blocks were stacked. Holes for receptacles and
vacuum outlets were cut into the blocks. Conduits were
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connected to the outlets and run inside the webs of the
blocks up to a height above the finished ceiling and then
were stubbed out. (See Picture 11.)

Picture 11.
Blocks were laid until the walls were up to the height
of the corners. I did not want to run the walls all the way
up without securing somehow. Also once the walls were about
4ft high, we would no longer be able to raise the blocks
high enough to clear the rebar we kept adding. At this point
we sure-walled the outside of the blocks.
(See Pictures 12. 13.)
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Picture 12. & 13.
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After sure-walling the first half of the walls I put up
scaffold to work off of. We repeated the steps used for the
first half of the walls. (See Pictures 14. & 15.)

Picture 14. & 15.
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Chapter 6.
Exterior Walls
B……Applying surface bond cement
As the corners were stacked, short pieces of rebar were
welded to the pieces of rebar that stuck up from out of the
footing. That way we did not have to lift the 12" blocks
over our heads. I found enough rebar at an auction one day
to do over half of the walls, and I only paid a dollar for
the lot of them. Make sure to set the corners right. You
will use the corners as a guide to lay the rest of the
walls.
Once the corners were stacked, to half the wall
height, I pulled a string from corner to corner to use as a
guide for the blocks in between. As each course of block was
finished the string was placed at the next course until the
walls were half way up. (See figure 14)
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At that point, surface bond cement was applied to the walls
on the out side of the wall, from the floor to half way up
the last course of block laid.

We stopped the surface bond

cement half way up the last course of block to avoid a cold
joint at the block seems.

A cold joint is where the surface

bond cement, or any cement is allowed to dry, and then
started again.
Once the walls were half the way up, and surface
bonded, we then set up to pour all the webs in the walls
that had rebar in them. They were poured up to half of the
last block. (Cold joint) (See Picture 16. & 17.)
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Pictures 16. & 17.
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Once the first half of the walls were done, we put up
scaffold and repeated the same steps. We did not sure-wall
the inside walls until all of the walls were up, the webs
were poured, and the roof was on. I did this so there would
not be a cold joint on our inside sure-walled walls. I used
the sure-wall on the inside as our finish. It makes a nice
looking wall. But I am getting ahead of myself. I just
wanted to let you know we split the sure-wall application
into three projects. 1. The outside bottom half of the
walls. 2. The outside top half of the walls. 3. All of the
inside block walls.
Jumping ahead again for just a minute; as soon

as we

finished putting down the metal decking I went back to the
outside walls and covered them cold tar. Then we put plastic
over the cold tar, insulation board over the plastic, more
plastic over the insulation board. I felt since this
pertained to the walls it should be mentioned here in this
chapter. I will discuss this more later.(See Figure 15. &
Picture 18.)
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Figure 15.

& Picture 18.
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Chapter 6.

Exterior Walls

C……Pouring the walls
We decided to mix our own concrete, to pour in the
webs. This way we could take our time. If concrete were
ordered from a truck, it would have to be carried anyway,
and a lot of manpower would be needed. I found an old
electric concrete mixer for sale in the local paper for
$75.00 dollars. (See Picture 19.)

PICTURE 19.
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After some cleaning up, it was ready to go. We mixed
and poured concrete every evening for months it seemed.
Finally we finished pouring the first half of the walls.
(See figure.16).

Figure 16.

When we finished pouring the first half of the walls,
scaffolds were built so the next half of the walls could be
finished. As I said before basically the same procedure was
used for the second half of the walls, with exception to the
bond block on top, and the header beams we poured over the
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windows and doors. Bond blocks have channels down their
length which allows the blocks on top to be poured, making
one long beam. (See figure 17.)

Figure 17.
The header beams were just boxed up over the doors and
windows and poured.We only had three header beams to make on
house. The back door leading into the corridor, the door to
the side room, and one long header across both windows and
the door, in the south wall. To keep from cutting so many
blocks, the dimensions of our door and window openings were
to the nearest whole or half block measurements.

This meant

the openings would be larger than required, but it was easy
enough to correct.

(See figure .18 & 19.)
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Figure 18. & 19.

The last row of block was formed up as a bond beam,
making a trough all the way around the exterior walls of the
structure. Bond blocks were used except at those locations
where the rebar protruded out the top of the wall. Two
pieces of scrap board were placed on each side of the
openings and tied to each other with tie wire twisted tight.
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When the trough was poured it also filled the webs that
contained the rebar connecting bond beam, walls and footing
together. (See Picture 20.)

Picture 20.

As the trough was filled, bond plates were installed
in three foot intervals on the east and west walls. This
would enable us to secure the bar joist to the walls by
welding them to the plates. (See Figure 17.)
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The two walls that would support the I-beams would
have to be angled. The I-beams were mounted on the next to
last course of block, and were still ten inches taller than
the finished wall. This meant that the north and south walls
would be ten inches taller at their centers, than at their
ends. This created a ten-inch drop on each side of the
center of the house, which improved the drainage of water
off the house. You can see the slope of the wall in the
picture below. (See Picture 21.)

Picture 21.
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Chapter 7.

The Roof

A…Roof Materials

Like I had stated before, we had completed the design
and the blue prints for our house over a year before we
started construction. The roof design was as follows: steel
bar joist, metal deck, and a hot tar roof. Rather than pay
someone to calculate the proper size joist and metal
decking, I went straight to the source. I knew we would have
to buy the joist, so I called Queensboro Steel and ask to
talk to one of their engineers. We discussed my project, he
made a few calculations and I was on my way. Originally we
wanted our roof to span from exterior to exterior wall with
no other support. That large of span was not economically
feasible.
The most economical layout was a 50 foot long I beam, 18
inches tall, running north to south down the center of the
house, with 20 foot long bar joists, 18 inches tall, running
east to west. A 24 gage corrugated metal was used to cover
it. Two 4x4 inch metal columns were needed to support the Ibeam inside the house.
The bar joist and the two columns were purchased from
Queensboro steel but I found a couple of 25 foot I beams in
a salvage yard, and bought them at scrap weight prices. We
saved a bundle there.
We bought the metal decking from a business called
Roll Form Products. We saved over 50% of the cost of decking
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by purchasing the end pieces. The product was just as good.
They were uneven lengths, but were less than half the cost.
Below are some pictures of the I-beams, Bar joists, and
the metal decking. (See Pictures 22. 23. & 24.)

Picture 22.
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Pictures 23. & 24.
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Chapter 7.

The Roof

B……Installing support columns
Installations of the two support columns were next. The
columns had to be in place to support the two 25 foot Ibeams. They were bolted to the footings that were measured
off and poured with the floor. Since the columns held up so
much weight, the footings were made quite large. Footing
dimensions were 4 foot square and were 22 inches deep,
including the thickness of the floor. (See figure 12. 13.)
(Pictures 5. & 25.)

Picture 25.
We used a hammer drill to drill 4 holes in each
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footing. Half-inch red head anchors were set in the holes
and the columns then bolted to the footings.

Make sure your

measurements are exact. Remember to check, recheck, recheck,
and recheck. As the columns were bolted down, they were
leveled by driving small metal wedges between the column and
the floor on the low sides until the columns were level on
all sides. It was imperative that the columns to be level
and firmly secured, because each I beam weighed over 1800
pounds and would have no horizontal support until the bar
joists were in place and welded to the walls and the I
beams. (See figures 20. & 21.)

Figure 20.
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Figure 21.
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Chapter 7.

The Roof

C……Installing I-beams

After the columns were in place it was time to mount
the two I beams. As I said before each I-beam weighed over
1800 pounds. This presented a big problem. Something that
heavy would normally require a crane to move. I however, am
not normal. Besides renting a crane would cost about $300.00
dollars an hour. I figured about 3 to 4 hours work.
I paid $75.00 dollars to have the I-beams delivered. When
they were dropped off; one end was propped up so we could
drive a utility trailer under them later. When the time came
to move the beams into the house, the utility trailer was
positioned as far under the beams as possible. We used scrap
metal conduit as rollers positioning them under the beams
and then pulling the beams up the trailer until they could
be moved. My next door neighbor Pat Varnam, had a four wheel
drive vehicle and offered to move the beams for us. He
backed the trailer up to the south elevation of the house
and we unloaded the beams by using the same rollers I spoke
of eariler on the house floor. The beams rolled on and off
the trailer fairly easy and rolled into place, with little
effort.(See Pictures 26. 27. & 28.)
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Picture 26. & 27.
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Picture 28.
Once the beams were in place to be lifted, we rented
scaffold, putting up three sections high on each end of the
first beam. This put the top of the scaffold about 5 foot
higher than the walls. Four 2x12" boards were nailed
together and laid across the top of each scaffold. These
boards were used to hang the two chain-hoist on.
The beam was slowly raised into position and then
swung onto place. The beam was then welded to the bond
plates on the top of the wall, and to the columns. One bar
joist was put up and welded, to stop any horizontal movement
of the beam. The same above steps were used on the second
beam. (See Pictures 29. 30.)
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Pictures 29. & 30.
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We decided to have a cookout the same day the beams
were to be mounted. That way there would be plenty of help.
It took us about six hours to complete the task. And
afterwards we partied. The cost of scaffold rental was
$50.00 dollars. It cost about $200.00 dollars for the pig
and trimmings, and about $75.00 dollars for the beer. I
figure it cost us less than $350.00 dollars to get the I
beams mounted, so I guess we saved well over a $800.00
dollars, and had one hell of a party too.
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Chapter 7.

The Roof
D……Installing bar joist

The next day, we loaded the rest of the bar joists onto
the trailer and hauled them to the house. The joists weighed
only 178 pounds each. That allowed us to move them by hand.
One by one they were carried in, and lifted up one end at a
time, first on the wall and then onto the I-beam. The first
end of each joist was simple lifted up at an angle and laid
onto the wall. We needed ladder to get the other end up to
the I-beam. Once they were all up, it was just a matter of
sliding them into their exact locations and welding them to
the plates and I-beams. (Tip) If you are going to sit on the
I-beam to weld I suggest that you ground the bar joist and
not beam. You could end up welding the family jewels. I
learned the hard way.
There were seventeen, 20ft. Long bar joist needed for
each side of the house, totaling thirty-four in all. They
only covered the main section of the house. We still needed
joists for the storage corridor and the stereo room (side
room). I made these joists from bar joists I got from a
construction site. No I didn't steal them! There were five,
34ft. Long bar joist that had been damaged on the job site.
A bulldozer had backed over one end of the joists, rendering
them useless to the owner. I asked if I could have them and
he said yes. He let me borrow a port-o-band saw, and I cut
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the good sections in the lengths I needed, right there on
the site, and hauled them home. I had to do a little welding
and painting before I could use them, but we saved money by
not having to buy the smaller joists.
(See figure 22. , Picture 31. & 32.)

Figure 22.
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Picture 31. & 32.
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Securing the bar joists and the I-beams and the plates
on the east and west block walls required quite a bit of
welding. Buying welding rods won't break you financially;
nevertheless they are not cheap. While on one of our
shopping spree for materials, we found unopened boxes of
welding rods, at a local scrap metal business. The
containers the welding rods came in were slightly damaged,
and were being sold for $5.00 dollars a box. I purchased
three of the boxes that day. I would have gotten more but I
wanted to make sure they were in good shape first. After
getting home and opening one of the boxes, we tried out the
rods, and discovered there was nothing wrong with them.
Several days latter I went back to get more boxes of welding
rods, only I was too late. All the boxes of rods had been
sold. Tip (if you find a good deal on something, you had
better jump on it, or someone else will).
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Chapter 7.

The Roof

E……Installing metal decking

Once all of the bar joists were in place and welded.
Our next step was to lay down the metal decking and secure
them to the joists. If I had this step to do over, I think I
would screw the decking to the bar joists with self-tapping
screws, rather than weld them. It would have made a betterlooking job. I am not that good of a welder, so it looked a
little messy.
Another thing I wasn’t sure about, was the way the
corrugation of the decking should lay. We laid down the
corrugations to run north and south. Sometimes I think we
should have put down supports every three feet, at right
angles to the bar joists, which would have allowed us to lay
the deck with the corrugations running east and west.
Remember, the roof sloped downward from center, on
both sides. If the corrugation would have been laid in this
Direction, water would naturally run off, if ever a leak
Developed. Our decking did not run with the slope of the
Roof. (See figure 23. & Picture 33.)
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Figure 23.

Picture 33.
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Like I had mentioned earlier, any penetration through
the roof of an earth-sheltered home, is a potential leak.
We built a greenhouse on top of our home, and that was our
potential leak. This was caused by not bringing the hot tar
roof up over the top of the foundation of the greenhouse. On
days when we got heavy rains, the greenhouse would leak. The
water ran down the corrugations, then run down the outer
corridor walls.

After discovering where the leak was coming

from, it was fixed and we had no more problems.
For this reason, I am not sure if turning the decking
would have been a good idea. You see if the corrugation had
been run with the slope of the house, we would have never
known about the leak, until the decking had rusted through.
When the last piece of decking was welded, one more
course of block was laid for the greenhouse. This row of
blocks would be the footing of the greenhouse, except for
the north wall. It was poured with the house's north wall,
but the other three walls of the green house footing were
laid on top of the deck. The blocks were then surface
bonded, then poured, with 3/8-inch all-thread rod sticking
up out of the blocks in four-foot intervals. These rods were
used to bolt the bottom plate (2x12" board) of the
greenhouse to it's footing. (See figure 24. & Picture 34.)
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Figure 24.

Picture 34.
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Chapter 7.

The Roof

F……Roof finish
There were three types of roof finishes that we looked
at. The first method was a Styrofoam roof design. This
method required two materials to be mixed and then sprayed
through a special device. The materials are sprayed directly
on the metal decking in a wet state. The material then
expands and dries, creating a four-inch layer of Styrofoam.
After the Styrofoam is dried, a layer of special sealant is
sprayed on the Styrofoam. This method is probably the best
method of the three; however, it was over three times the
cost of the other two methods. It is possible that the cost
of this type of roofing has decreased. I would check on the
cost before disallowing its use.
The second type of roof we considered was a rubber
roof.

Fiberboard is installed over the metal decking, then

rolls on rubber are laid out over the fiberboard and sealed
with heat. The costs of the rolls of rubber are expensive
and we had no information on how the rubber would react when
buried. I am sure there is extensive information on this
type roof today and suggest you do some research before you
deep-six this method.
The third method is the hot tarred roof design. A
tarred roof cost only a third of the Styrofoam sprayed roof
and half the cost of the rubber roof. Exposed to the normal
elements, a three-ply tarred roof has a thirty-year life. We
figured since the roof would be covered with dirt it would
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not be exposed to extreme temperature changes, this type of
roof would last even longer.
One thing you should remember if you choose a tarred
roof. Whenever you have to turn the roof up onto any type
parapet wall, make sure you run the roofing material high
enough up the wall to avoid any leak problems. I suggest you
run it up and over the top of the parapet wall. Originally I
stopped the tarred roof about half way up the block. As I
said earlier this became a problem. I later put a flashing
of rubber over the block and sealed it to the tarred roof
with a torch. See (figure 25.)

Figure 25.
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Picture 35.

The felt paper was rolled out, tarred over and lapped by
1/3 for each layer. The paper was cut about 3ft. Longer than
the width of the roof so it would over hang down the side of
the walls. (See figure 26.)
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Figure 26.

Once the roof was finished it was then covered with 6mil
plastic over its entire area, extending about 3ft past the
edges of the roof in all directions. This over hang helps
run water away from the walls. (See Picture 36.)
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Picture 36.
I bought the materials for the roof project. There is not
Much you can salvage, from remodel jobs, when it comes to
roofing materials.

Our only saving here was in labor.

We

rented a tar kettle one weekend and had another party.
If you know anyone in the roofing business, you can
make him or her, the guest of honor.
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The Roof

G……Covering the roof

Our next step was to cover the outside walls with a
petroleum based fiber coating. This product is usually used
on roofs for patching but worked well for us on the walls.
After all of the walls were coated, plastic was installed,
then insulation board, then another layer of 6mil plastic
was placed over the insulation board. (See Figure 15.)
A 4” piece of drain tile was laid at the edge of the
footing that ran around the entire building. This drain line
was installed to carry off any build-up of water around the
base of the house. The walls were then covered with dirt
from the footing up to within 6” of the roof. The last foot
of dirt was top soil. (See figure 27. & Picture 37.)
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Figure 27.

Picture 37.
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Once the walls were covered bringing the grade level to
that of the top of the house, insulation board was placed on
top the plastic on the roof. The insulation board was then
covered with another layer of plastic. The last thing we put
on the roof before covering it, were used rolls of conveyer
belts. They were laid out the complete length of the house
and were overlapped. We put the conveyor belts down to use
as protection for the roof.
The day we covered the house, we had another cookout.
The friend who dug the hole for us also came back with a
front-end loader and helped cover the walls and roof. The
walls were no problem. The dirt was pushed and dropped in
the hole. The roof however was a different story. We placed
three wheel-barrels side by side at the edge of the house
and front-end loader filled them up. We then spread the dirt
around until we had close to a foot of dirt on top of the
house. (See figure 27.)

(Pictures 38. 39. & 40.)
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Pictures 38. & 39.
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Picture 40.
That about covers all of the outside construction of
the house except for the greenhouse, and that brings us to
the next chapter.
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Chapter 8.

Greenhouse

The foundation of the greenhouse was completed at the
same time the roof was done, so we will start this chapter
right here. The greenhouse had a duel purpose. Number one of
course was that it was a greenhouse. Two, we needed shelter
over our back entrance.

The back entrance to the house was

into the greenhouse then down the stairs.
As I had stated earlier, 3/8” threaded rods were
placed every 4’ along the foundation of the greenhouse. The
studs stuck up out of the foundation about 6”. A bottom
plate (2”x12” pressure treated lumber) was laid down over
the foundation with the studs sticking through them. They
were then bolted down with washers and nuts.
The walls were then built one at a time on the ground,
then stood up and secured to the bottom plate with 3” wood
screws. I would like to say at this point, if you want any
wood structure to last use pressure treated lumber and
always use screws instead of nails. All door and window
openings were measured out as the walls were being built.
All we had to do when it came time to put in the doors and
windows was to slide them into place. (See figures 28 & 29)
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Figures 28. & 29.
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Once the walls were up we then had to build the trusses.
We could have bought the trusses already built but they
would have cost more so we built them ourselves. I went to
one of the local building supply companies and took
measurements of their trusses, came back home and built
them. This way took more time, but I had a lot more time
than money. After looking at the way trusses are made I feel
the trusses we built are much stronger than the pre-fabed
one’s.
When all the trusses we finished, each was lifted up
onto the top plate of the greenhouse walls and secured in
place with (you guessed it) 3” wood screws. We did not use a
single nail on the entire greenhouse except for the
fiberglass wall and roof panels. The wall and roof panels
were easy to put up. There is not much detail I can give you
them. I can tell you though, be damn care when hammering
down nails for the panels. It is easy to damage fiberglass
panels.
Our next step was the installation of the doors and
windows. Since all measurements were made as the walls went
up, all we had to do was slide the doors and windows in
place and secure them.
A lot of the material for the greenhouse we purchased
but we did get one of the doors and all of the windows for
free. One of the local government project re-habs was under
way at that time, so I asked if I could get some of the
materials they were throwing away. They were happy to get
rid of them. The other door was a 6’ sliding glass door that
we already had. (See Pictures 41. & 42.)
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Pictures 41. & 42.

The only thing left on the greenhouse was the floor.

92

The finished underground house roof was the floor at this
point. The greenhouse floor was not flat The floor sloped
downward from the center because of the slop of the roof of
the house. Floor drains were put in the floor at each end of
the lowest point of the greenhouse floor to allow for water
drainage in case the greenhouse got flooded.
Once the drains were in place a 4” slab was poured
over the finished roof inside the greenhouse foundation.
Since the pour was on top of the house, it was cheaper to
buy concrete mix and make it ourselves. We would have had to
order a concrete truck with a pump and that would have
increased the cost of the concrete.
The size of the greenhouse 16’x 24’. The lumber cost
$500 dollars. The fiberglass panels cost another $500
dollars. The screws cost about $25 dollars. The cost of the
concrete mix was around $200 dollars. That is all it cost
for the greenhouse. Hopefully the sketches above and below
will help. (See figures 30. & 31.)
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Figures 30. & 31.
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Chapter 9.

Inside Construction

A……Interior walls

Finishing the greenhouse pretty much finished the
outside construction so this chapter begins the inside
portion of the project.
There were only three rooms total when we first
started inside.
1.The Main body of the house (40' x 50').
2.The stereo room (10' x 10').
3.The Storage corridor (6' x 40').
The main body was completely wide open with only two
columns near the center of the structure. This aloud us to
choose from many different floor plans. Another plus to not
having all of those load bearing walls is the ability to
completely remodel years later to any other floor plan you
might desire. After our kids grew up and left the wife put
me back to work, but that's another book.
The next three chapters will deal with the interior
walls, the floors, and the ceilings in that order. This
chapter will cover the interior walls.
At this point we had been working on the house for
about two years. The amount of work we completed each week
began to increased because we no longer had to deal with
weather conditions. For the next year we worked every day on
the house.

95

As I stated before none of the interior walls were
load bearing. I decided to use metal studs instead of wood.
At the time we bought the metal studs they were just a
little more expensive than wood. By now it is possible that
metal studs might be cheaper than wood. I went with the
metal because the studs are perfectly straight and they are
easy to install.
Before the walls could be erected we had to measure
off the exact location of the walls. All of the wall and the
door locations were measured off. Then we used a chalk line
to snap lines on the floor to show where the walls were to
go. (See Figure 32.)

Figure 32.
After the last lines were placed on the floor, a
metal channel was secured to the floor at the wall
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locations. (Except for all door locations) The channel is
used to secure the metal studs at a pre-determined spacing.
We used a spacing of two feet because the walls were nonload bearing. The channel was secured to the floor with
concrete nails. If you can get your hands on a powder charge
nail gun it will make things a lot easier. If not, you’re
going to have one tied arm when you are finished.
Once the entire channel was secured to the floor we
began slipping the metal studs inside the channel at twofoot intervals starting at the exterior walls and working
inward.
The studs were screwed the channel with small selftapping screws used for this purpose. As each 8 foot section
of wall was secured at the bottom, another channel was
placed on top the studs and screwed together just like the
bottom. To keep the walls sturdy short pieces of metal stud
were secured from the top channel to the roof bar joist.
We boxed out the doorways at pre-measured sizes with
wood studs. Wood studs were used around the doors so we
would have something to nail the door casings to. That’s the
only locations where wood was used in the interior walls.
(See Figure 33.)
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Figure 33.
Like I said before the metal studs were easy to
install. It took two of us only one day to complete all of
the interior walls. Before we could close the walls up the
electrical, plumbing, TV, phone, intercom, and vacuum
systems had to be installed.
I am only going to discuss these items briefly.
There were no special requirements for any of these
systems to be installed in an earth-sheltered home.
The electrical system from start to finish was not a
problem for me because I am electrician. If you are an
electrician also then you shouldn’t have any problems
either. If you are not an electrician then you should find
someone who is. You need an electrical system that will pass
the minimum code requirements of your local code authority.
One thing I would like to stress; minimum code is only
minimum code. That means the system is safe and will operate
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properly at its pre-determined size and nothing more. I
guess what I am saying is don’t short cut your electrical
system.
The size of your electrical service should be able to
accommodate any expected future loads that may be added.
Leave yourself some room to add on. Also it is most
important to have a system that is properly wired. Problems
with an electrical system could burn you and your house up.
Our system consisted of a 200-amp main service panel
and two 100-amp sub-panels. The calculated load on our house
called for a minimum service of 125 amps.
The 200 amps allowed for future power increases. The
code requirements for an electrical system in a dwelling
would have allowed us to use non-metallic cable or Romex
Cable as it is sometimes called. We installed rigid metal
conduit and EMT conduit instead of the romex.
Wiring a house in conduit as opposed to romex is much
more expensive. It may be as much as 5 times more in cost.
The main reason we used conduit instead of romex is my
neighbor, who is also an electrician, had a huge pile of
scrap conduit, which he gave to me. We only had to buy the
rolls of wire, the boxes, connectors, and straps for the
conduit.
The other reasons for using conduit is the discount
on home insurance rates for that type of wiring. Also the
great flexibility in being able to change the system in the
future. If we wanted to add another switch or receptacle, we
would just use the existing conduit and add wire.
That’s about all I am going to say about the electrical
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system. I do have a couple of layouts for the lighting and
the receptacles for our house. (See Figures 34. & 35.)

Figure 34.
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Figure 35.

The plumbing had to be install next. All of the
plumbing lines in the floor were stubbed in their proper
location. We only had to turn them out of the walls at the
correct height.
The lines in the floor were drain lines only. The
water lines were installed overhead through the bar joist,
then down into the walls, then stubbed out in their proper
locations. I am not a plumber so I had a friend who is a
plumber help us. (See Figures 36. 37. 38. & 39.)
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Figure 36.
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Figure 37.
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Figure 38.
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Figure 39.

The next step was to install the TV and phone lines.
There’s not much here I can say about these items. Just
install the TV and phone outlets where you want them.
The only other system we needed to install before the
sheet rock could be hung was the central vacuum system. A
central vacuum system is rather expensive but it is well
worth it.
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With all of the systems completed inside the walls it
was time to cover them. We used ½ inch sheet rock for our
wall cover. The sheets were screwed to the metal studs with
sheet rock screws. The sheet rock measured 4ft. wide and 12
ft. long. and the stud walls were 8 ft. tall. It took two
sheets for each wall so there was little to cut and little
to finish.
Finishing sheet rock walls is not as easy as it looks.
First you tape up the seems between the pieces of sheet rock
with sheet rock mud and tape. This is not an easy task. We
had a hell of a time with the normal paper tape used for
finishing walls. If you have finished sheet rock before you
know what I am talking about. If not, you might want to do
what we did.
I tried this new type of sheet rock tape. It is a
cloth tape that is meshed and has an adhesive on one side.
You roll the tape out and stick it over the seems. The
adhesive holds the tape in place until a coat of sheet rock
mud can be spread over it.
When all of the walls were taped and mudded, they were
allowed to dry. Then we sanded them smooth. This took a
while. Once the walls were smooth and we could no longer see
any indention’s or seems, we stopped work on the walls.
After the floors and ceiling were installed we came back to
our walls and finished them. Some of the walls were painted
and others were covered with wallpaper.
That about finishes the walls. We didn’t save much in
cost on the walls as far as used material. We had to buy the
studs. You can find scrap sheet rock in short pieces around

106

job sites but they are only useful in covering places like
closets. You could use the scrap pieces on your other walls
but you’d have a lot of patching and sanding and I would not
recommend it.
If you want to try to save any money in this area it
might be possible to purchase the materials at some type of
discount or salvage store.
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Inside Construction

B……Floors

This chapter will cover the finished floors. We
actually finished the floors and the ceilings as we went
from room to room but to make things simpler we will cover
all the floor work first then in the next chapter we’ll
consider the ceilings.
I have no drawings to show you on the floors so you
will just have to take my word about this. As you know we
already had a concrete sub-floor to work with. We only had
to smooth it down and then put our finished floor over it.
There were many types of floor finishes we could choose
from. Among them were carpet, wood, linoleum, vinyl,
ceramic, or brick tiles. We chose carpet, vinyl and brick
tiles. Looking back on it now we would have picked any other
floor type beside carpet.
We picked carpet for all of the bedrooms and the
hallway. The carpet looked great when it was first
installed. We checked around and found some real good sale
prices on the carpet. The carpet was not all that hard to
install. So why did we have second thoughts about carpet?
After 4 years, 3 kids, 2 dogs, and 1 cat, the yard looked
better than the carpet.
In the bathrooms we used vinyl floor tiles. They were
easy to install and had a reasonable cost. You can buy the
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peel a stick tiles but I recommend regular tiles and floor
adhesive.
Installing these tiles is fairly easy. First find the
center of the room by laying out a chalk line from the
center of each wall to the opposite wall. This will make two
lines in the center of the room that are perpendicular to
each other. This will give you a starting point. Spread out
your floor adhesive with a floor trowel. Spread it thick
enough so the tile will stick but not so thick that the
adhesive will ooze up between the tiles.
On large floor jobs the floor adhesive is spread out
and left to dry until it is tacky. Then the tiles are put in
place. We just spread some adhesive out a little at a time.
We waited a few minutes, then set the tiles in place. After
a section of the floor was complete we just moved outward
and repeated the steps above until the floor was finished.
This type of floor is durable and easy to keep clean. I
would not recommend it for high traffic areas like the front
entrance. They are durable but they will wear if subjected
to excessive use.
For high traffic areas a ceramic or brick tile is the
best choice. This type of floor will take pretty much
anything you can throw at it and still will look good. We
used the brick tiles in our living, dining, and kitchen. If
I had it to do over again the brick tiles would have been
used throughout the house.
The brick tiles are a bit harder to install than vinyl
tiles. You start off marking off the perpendicular lines but
instead of using adhesive you use a cement mix. Starting at
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the line intersection place a small pile of cement mix on
the floor where the tile is to go and press the brick tile
down into the mix. Make sure to keep the tiles in line with
the chalk lines so the gaps between the brick tiles will be
equal. Once you have completed the entire floor allow time
for the cement mix to harden. Then all you have to do is
grout in between the bricks.
Just mix up the grout and spread over the floor and
rub in into the cracks between the bricks. After all of the
cracks have been filled take a wet cloth and wipe off all
the excess grout off the bricks. Don’t wait too long to do
this or you will have a grout colored floor. Keep rinsing
the cloth and wiping the floor until you no longer see any
grout on the tiles.
I do not suggest any fancy patterns. I used a fairly
simple pattern in our living room and it almost drove me
nuts trying to finish it. (See Picture 43.)
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Picture 43.

This type of floor can be expensive. We did find a
good buy though. There were two brickyards close to us that
sold brick products of course, so we decided to check them
out. One of the brickyards had two large boxes of brick
tiles (sometimes called brick pavers) that were leftovers
from some large orders. I ask what them what they would sell
the two boxes for and they gave me a price of about 4 cents
each. No not 4 cents a box, but 4 cents for each brick tile
in the boxes. I think the tiles normally run about 40 to 50
cent apiece so we were quite happy with the savings.
There are many more types of finished floors. You will
just have to decide what you want. If you really want to cut
corners on the house this is the area to cut. By that I
mean, if you want to save money instead of finishing the
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floors, make sure you put a fine finish on your slab and
just paint it. Later on if you ever want a different floor
finish, Just do it. Believe me, I’d rather have a painted
floor over a carpeted one.
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Chapter 9.

Inside Construction

C……Ceilings

The ceiling was one of the last things we did on the
inside. Due to the type construction we had chosen for the
inside, we installed a lay-in or drop ceiling as it is
sometimes called. Lay-in ceilings are not usually seen in
dwellings but I think they look just fine. They are easy to
install as well as easy to replace. The cost of these type
ceilings is its only draw back.
Lay-in ceilings are expensive but they are also some
of the easiest materials to get off of construction
remodels. If you can find one nice sized commercial building
that is being remodeled and get the ceiling system before
they tear it out, you could get enough to do you whole
house. That’s what I did.
That’s right. I found a commercial building being
remodeled and asked if I could get the ceiling grid and
tiles out before the workers started tearing the ceiling
down. The contractor was more than happy to let me get the
material. I got enough material in that one commercial
building to do our entire house.
All we needed to do to the grid and the ceiling tiles
was paint them. Once they were painted they looked as good
as new. We didn’t have to buy anything to install the
ceiling grid. We had everything we needed.
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As with the walls, before we could finish the ceiling
itself, things had to be finished above the ceiling. So
don’t get ahead of yourself and make sure you have
everything you need done above the ceiling before you close
it. We had to finish the water lines and the electrical
system as well as the TV, phone and vacuum system. I will
give a little detail on the lighting. As I said before, the
electrical system was wired in EMT conduit overhead. Boxes
were placed where lights were estimated to be. The lights
were 2x4 lay-in light fixtures. We just connected the lights
we put in the ceiling grid to the boxes that were next to
them. (See Picture 44.)

Picture 44.
Before we could close the ceiling in we also had to
install the air-handler system. All intake and return air
ducts were connected to the ceiling with 2x2 registers. They
were connected to a main trunk line installed next to the I114

beam. The main trunk line was then connected to the airhandler unit in the mechanical room. (See Picture 45.)

Picture 45.
The last item that had to go above the ceiling was the
kitchen hood fan. We had placed the range in the middle of
the kitchen so the hood fan had to come down from the
ceiling since there were no walls. I checked around and
priced a couple fabricating shops. For a simple 3ftx6ft-hood
fan they wanted over $400.00. For a stainless steel hood fan
the same size, they wanted over a 1,000.00. Well let me tell
you what I did.
I went down to the local hardware store and purchased
a 3ftx6ft mortar box used to mix cement, turned it upside
down and mounted it in the ceiling. To this day it looks
like it was made to be a hood fan.(See Picture 46.)
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(See Picture 46.)
To install a ceiling grid system, first you must get a
level elevation on all of the walls throughout the house.
You start by making a beginning mark on any corner at the
height you want. Our ceiling height was 7 ft. 9 inches.
We accomplished this by using what is called a water
level. A water level is a level that uses water inside a
clear hose to get equal elevation marks. The ends of the
hose are held up to the approximate height. The water level
is set on the beginning mark. Place the other end of the
hose on another corner and the water in that end of the hose
will seek that same elevation. Repeat this on all corners.
When you have a mark on all of the corners pull a chalk line
between each adjacent corner and pop a line on the wall
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between the marks. This will be the elevation line for the
ceiling grid system.
On these lines on the walls an l-shaped metal track is
secured to the walls. This was the border of the ceiling
grid for each room. A string was pulled tight across the
room in the center. We used the string to keep the grid
level as we installed each piece. Lay-in ceilings generally
come in either (2ft. by 4ft.) or (2ft. by 2ft.). We used the
latter. (See Figure 38.)

Figure 38.
There is not much to connecting the grid system. The
slots that interconnect are pre-set. You just have to keep
the grid level as you go. The grid system had main runners
12ft. long. These main runners were secured to the roof bar
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joist with ceiling tie wire. The main runners were run level
with the string. The 4ft. sections were then connected to
the main runners to create a 2ftx4ft ceiling. We then placed
2ft sections in the grid system to make it a 2ftx2ft
ceiling. (See Picture 47.)

Picture 47.
When the grid was completed in a room, we just dropped
in the tiles. If we had to cut any of the tiles, we just
measured and cut. There is nothing to it. This brings us to
the next chapter.
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Chapter 10.

Landscaping

Well I guess that puts us back outside again. This
chapter we will cover landscaping around the house. I do
have a few other things I want to tell you about but that’s
in the next chapter.
Like I told you before, the roof, the north, east and
west side of the house was covered. The only wall left
exposed was the southern side and only part of that wall was
covered. I measured down the wall two feet away from each
window. There, as close to the wall as I could, I dug a hole
with posthole diggers about 4ft. deep and dropped a 12ft.
long power pole(telephone pole) in the ground.
The poles I got from the local Power Company, CP&L.
These poles had to be replaced for various reasons. I picked
out the best ones there and took them home. The folks at
CP&L were glad to get rid of them.
Anyway back to the task we were discussing. Next to
that pole I dug another hole almost as deep and dropped a
10ft. pole in that hole. I repeated the above steps
installing the poles, each time putting a shorter pole in
until the last pole was only 2ft. tall. I did the same
to the other side of the house.
See Figure 39. Pictures 48 & 49.)
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Figure 39.
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Pictures 48.& 49.
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Putting the poles down on both sides of each window, as
sort of a bulkhead, aloud us to cover the house all the way
up to the windows. It gave the house a kind of a warm, safe
and cozy, bomb shelter look.(See Picture 50.

Picture 50.
When all of the poles were in place, dirt was
piled up against the front of the house. Both sides were
rounded off and raked down. We were first going cover the
whole hill with sod. Later we decided to just sod the top of
the house and rock the sides with large quarry stones. I’m
not much for cutting grass especially when the slope is so
steep. That is why we decided to put quarry stones on the
slopes. The stones also kept the slopes from sliding down in
heavy rains.(See Figure 40.)
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Figure 40.
On top of the house, next to the greenhouse, a two-foot
wide border was laid around the greenhouse footing. Within
this border we put an 8-inch layer of small quarry stone.
This was done to help with the drainage of water away from
the footing.
A means of getting up on top the house was needed, so
we built two sets of steps. One set was located toward the
back of the house on one side. The other was located on the
opposite side toward the front of the house.
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The steps on the north west side were the first to be
completed. We made a walkway from the side door at the
greenhouse to the edge of the top of the house. The walkway
was made of old railroad ties that had been replaced. I made
steps out of railroad ties from the end of the walkway down
to the bottom of the slope. The railroad ties were free. We
only had to pick them up. They made a great looking walk and
steps. However, after about 5 years the railroad ties began
to rot. So eventually I removed all of the ties and replaced
them with concrete steps. (See Picture 51. & 52.)

Picture 51.
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Picture 52.
We originally planned to have only one set of steps
to the roof. But after about a half a dozen times of having
to walk down the back steps and all the way around the house
to the front I decided to put another set of steps up to the
roof. Since the other steps were located on the north west
side I decided to put the new set of steps on the south east
side. This set of steps went down to a 3-ft. hill next to
the house that had a tree right in the middle of it. Once
down to the elevation of the hill I turned the steps at
right angles and went down a couple of more steps.
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Chapter 11.

Miscellaneous

In this chapter we will go over everything I missed in
all the other chapters. Basically I just want to tell you
about a few unusual items I installed. Some of these I might
have already mentioned but I would like to go into a little
more detail on them.
The only two windows I put in the house came from a
church that was a 100 plus years old. They were about 6ft
square and were made of steel. I got them for nothing. They
were replacing them because the windows would no longer
close all the way. (See Picture 53.)

Picture 53.
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The windows had been painted so many times that they
would not close. All I had to do was scrap them down to the
metal, replace the glass panes and repaint them.
The door to the stereo room was a ship’s door. By
that I mean it was an air tight lock-down type door. I
happened upon it one day at a scrap yard. I purchased it for
scrap weight prices. It weighed a little over 200 pounds and
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I only paid $46.00 for it. (See Picture 54.)

Picture 54.
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At first my wife thought I had gone nuts, but finally
she came around. If nothing else it makes a good
conversation piece.
The spiral stairs in the back storage area came from a
residential job site. The general contractor had ordered the
stairs with the wrong measurements and they were of no use
to him. Being a special order the stairs could not be taken
back. The general contractor could never sell the stairs.
Just before he finished work on that project he called me
over one day and told me if I hauled that spiral staircase
away I could have it. Guess what I did? That’s right, I took
the rest of the day off and made arrangements to get the
stairs home that day. (See Picture 55.)
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Picture 55.

In the section on ceilings I told you I used 2x4 layin fixtures. We needed 25 fixtures to do the entire house.
At $25 or more per fixture, it would have been a little more
than we wanted to pay. Fortunately we didn’t have to.
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The same job site that I got the ceiling tiles from I
also got about 35 fixtures. I had to do a little repair work
on some of them and we used the extra fixtures to repair the
better looking ones. So the lights cost us nothing. We did
buy new lighting tubes.
I got the chance to get an antique bath tub. One of
those old tubs with claw feet. It was a huge tub and deep
too. At first we thought of just letting it stand alone but
it stuck out like a sore thumb. Everything in the house had
a modern look and the tub just wasn’t working. Sue had
already fell in love with the size if the tub so I had
figure something out.
Well, I boxed in an area big enough to slide the tub in
then closed in the rest of the bottom so all that could be
seen of the tub was the inside. We used ceramic tiles around
the outside of the tub and up the walls to form a shower
stall. (See Picture 56.)
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Picture 56.
Our main source of heat was going to be a wood heater
and a hearth would be needed to set the heater on. I got
chance to get some mountain stone from a local golf course.
The stones were previously used for landscaping but had been
thrown away. When I asked about the stones they had piled up
the owners of the golf course were glad to get rid of them.
With these stones we build a hearth.(See Picture 57.)
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Picture 57.
We’ve been living the our earth-sheltered for over 10
years now and I tell you now I wouldn’t live in any other
type structure. It is everything we thought it would be and
much more.
Well, I guess that about covers everything I can think
of. I only have one last chapter to cover. In this last
chapter we will go into some detail on the maintenance and
upkeep on this type of special construction. Like any other
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dwelling there is a certain amount of upkeep to an earthsheltered home. What I am talking about is all of the extra
maintenance beyond the norm. That’s right there are some
draw backs to an underground house. I couldn’t tell you
about all the benefits without telling you about these
problems. They are covered in Chapter 12.
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Chapter 12.
Maintenance, Upkeep, and Special
Problems with Earth-Sheltered Homes

Having to mow your roof regularly!
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Disclaimer
In no way should this book or any information within
be used as a learning tool or any type of design for
construction. This book is only designed to give the reader
ideas for his or her own building projects.
I would like to hear from all you out there no matter where
you live. If this book helped you in any way please visit my
web site and send me an E-mail.
http://www.auntsue.info/bjlandry/

Below is a web site with pictures of this home!
http://www.auntsue.info/bjlandry/esh_photos.htm
If you click on the above web site and it does not take you
to the earth sheltered pictures, try copy and pasting it in
your browser or you can type it in.

137

