


A guide in building container house

Since yolare interestedn container house, you might haveought of buildingone either for
you or for someone else. Container house has haereasing popularity today sindts
inceptions This guide wilhelp you in the most comprehensive way possible to make your
projects comes to realitynformation were gatheredhroughextensive researchnd then
illustrated It provides necessary information from start to finfghs 25sample container
housedesigngo choose.

The diagram below illustrates the design process of building a container house.
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Since Shipping Container also called ISO Container (International Standard
Organization) where built according to strict standard to make sure it can
withstand harsh sea voyage environment.

Characteristics of an ISO shipping contafleipping Container

Specifications for the most common ISandard Shipping Containers

Iso container | length Width Height

External ofa | 20' (6.1 m) 8' wide (2.44m) | 8'6". (2.6m.) high
stand 40' (12.2 m) Same Same

Internal of a 19'4.25" (5.899 m) | 7'10"(2.353 m) | 7' 8.625" (2.388 m)
stand 39'5.375" (12.024 m)| Same Same

Characteristics and Components of a standard ISO shipping container:

Monocoque body

Corner Castings

Steel corrugated sheet sidewalls, roof, and back panel
All-weldedsteel, continuously

Purin reinforced Plywood Floors

Forklift pockets

Grappler pockets

Gooseneck tunnel
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Load capacity ofsteel shipping container:

Racking/Sheakoad of the shipping container (corner posts) 16,000 Ib
Side Wall Lateral Load of the shipping container 235 psf

End Wall Lateral Load of the shipping container 366psf
Racking/Shear Load of the shipping container 33,500 Ib

Stacking/ Axil Load of the shippg container 210,000 Ib

Roof Load of the shipping container 300psf

Floor Load of the shipping container 100 psf
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Where to get shipping container

Table of information where to get shipping Container for sale
Newspaper classified ads

www.ebay.com

Yellow pages of your local telephone directory

Internet

PwnPE



http://www.ebay.com/

The logical way to start your container building project is to come up with a
plan for your building on paper, deciding if you want to use 20 or 40 ft units.
The next step is to locate possible containers for purchase. Once you

have a source for purchasing your units, plan out and install your foundation

Then you can pay for the containers and arrange for delivery after concrete (
if using a concrete foundation) cures. This is also a good time to reserve atr
uck mounted crane (if needed) to place units on the

foundation.

Pre - Purchase Inspection

Just like when you buy appliance product for example pre - purchase habit
should be in place. What | mean is that you have t o check the product first

before you purchase.

Check the ID placards on any container you are interested in purchasing.
Buying Il ong time used container is cheaper
decreases. However, you can still revigorate it by cleanin g itup and

removing the rust and dust then repaint it with anti -rust.
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Moving the container

Many companies use specialized delivery trucks for 20' containers. These ar
e called side-loaders and drop the container on the passenger side

of the truck with miniature crane arms. These vehicles are usually able to re

ach a more backwoods locations than a semi towing a flat bed trailer.

In general, a 20" unit will get into more spots than the 40', but dealing with t
he driver, and perhaps coaxing him, is always a possibility when taking deliv
ery. Drivers do the best they can to get the container as close as possible to
the location you want. If no arrangements for a special delivery truck have b
een made, you will need to hire a crane or excavator capable of lifting the co
ntainer off the truck and onto your foundation, and have it waiting onsite at
delivery. The expense of hiring heavy equipment will be worthwhile, and still

bring your structure together for a low cost. Cranes for hire may prove rare



were you live, but large excavators are commonly available everywhere.

A large excavator is capable of lifting 20,000 Ibs 30 ft high. A medium

sized back- hoe is adequate to lower a container from truck to foundation,
but a larger size wilbe needed to hoist containers into place for 2nd level des
igns. You can look in the phone book under ‘excavating / back hoe' services f
or this. Hook up chains, hooks, cables, or lifting straps to the excavators sho

vel for lifting. An excavator or crane is required for 2 level container building

s. For anything higher than a 2 level building, a crane is required.
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Consolidating the plan

Go back to diagram above in constructing your project container house. Planning is ver

essential irour entireendeavor. Good planninigcreaseur chances of getting succasss said that

90% of all architectural building constructed is attributed to good planning.

First youto Establish planning and design godlefine and evalua space

requirements. Review benchmark standards, codes, and guidelidese is the checklist of this

to do:

How many people will used the house

What is the style/ overall feel of your house

What is your minimum and maximum budget for the project

What dace is your building construction project located.

What are the requirements for the building

Review site and soil bearing capacity.

Determine the binding code and review.

Determineif required professional services.

Prepare project budget.

Detall all ppgram requirements number of bedrooms, baths, home office, etc
and determine rough square footage of each.

Develop schematic desigmncluding container massing configuratiofioor

plans, and elevations.



o Locate local or regional shipping containersadlers and shops capable of

performing modifications and interior fibuts.

In Australia, Vitalmark constructions posttaese building permit requiremenisn their
site, Getting a Building Permit

Why do | need a permit?

All major building work carmed out in Australia requires a permit issued by the local Council.
Building without a permit can result in heavy fines

Who gets the permit?

In most cases your builder will obtain all the proper permits required for your building to
commence. However yaunay wish to manage this part of the process yourself.

Whatever the choice, the owner is liable for all costs relating to the permit, and allocation of the
process should be clearly stipulated in the building contract.

The Permit Checklist

Getting your biding permit is the first real step towards construction, but before you make that
step you'll need to take many little steps gathering together the following documentation.

The overall form:

1 A completed Application form
1 Payments

Building Fee
Lodgemem Fee
Crossing Deposit
Inspection Fee
Government Levy
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Information relating to your property

1 Certificate of title for your property, a copy is available from the Titles Office

1 Proof of your ownership of the property OR
proof that you are purchasing the pedy under Section 9AA of the Sale of Land Act
1962

T full details of services in any easement

1 45 degree Angle of Repose details



1 any approval issued by a relevant Authority (eg heritage body, VicCode) for works on the

property
1 final Town Planning agreement

Information relating to the building works

Housing Guarantee Fund registration (form 10)

3 sets of an allotment plan to a scale of 1:500 or more

3 sets of fullydimensioned working drawings

3 sets of builders' specifications

AS1684,1992 compliant Timberaime and bracing design

3 sets of truss computations & layouts

3 sets of structural Engineers' computations

3 sets of Engineers' Report of existing conditions for Footing system & structural frame
elements

3 sets of Energy Rating Report

3 sets of Soil Repbr

details of any proposed work required for protection of persons & public property
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Note:

Other countries vary on some degree of documents required in applying building permits

lll. Getting to work

Here we will talk about how to sep your own container house assuming that you have
completed the task isettingyour objectives and the nexsary permits to establish your own
container house.

First,
We will take a design layout for your container house. The illustration below illustrated

the most common container house to consider. But, of course you can still make your own
design.



Container House Basic Plan Layout

Container House Basic Elevation Layout

Onabove layout we will take 20 footer ISO container. This will be enough to give us a
2 bedroom, 1 bathroom, a living and dining room.

You can used traditional way of lay outing foundation or through the aid of computer
aided design. If yogonsider using traditional method (pencil and paper) a sketch drawing will
do. Then when you have the initial layout out you can continue draw its initial floor plan design.
In this case it will be much easier if you will used Computer Assisted DesigimeBefsuch as
3d homes Architect, Punch home design or sketch up.



For easy visualization arfdster rendition of your house desighg first two software
will of much ease. The software thou design for building wooden or concrete houses yet you can
m&ke used of ités many features to come up wit
container house is also an architectural structures. Using these software you do not need to worry
about architectural standard since it is basically provideceintls o f t war e 6 s .
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Small residential house

Standard Container Units

Approximate Dimensions @nSurface Areas

Container  ILenath | Width Floor Roof Left.Side  |Right Side Back Wall [Front
. . 9 Height |Area Panel Wall Panel |Wall Panel Panel Doorsg
Dimensions
b0' High Cube20ft 8ft | 95ft (160 sf  [160sf [190sa [190 sa. |76 sa. | o
20'Standard o | g | g5t 160sf. 160 sf. 170sa. 170 sa. [68sa |0
Cube S.a.
40' High Cube40ft 8ft 9.5ft [320 s.f. 320s.f. 380 s.a. 380 s.a. [76 s.a. Zi
40" Standard 1, 8t | 85ft [320sf  [320sf [340sa  [B40sa B8sa |0
Cube S.a.

The table above indicates the calculated space for ISO container. Those
surfaced area will be useful in calculating space divisions for different areas
in the house.

House Elevations

Door and window must be
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Front Elevation

Site preparation:

Before you purchase you container, it is wise to prepare the site first. This includes cleaning the
site, flatten the area where you will place the congis. For flattening the area we can used the
pounding tool or you can just used flat board for flattening. Flattening activity is most useful when using
slab foundation but still looks well for just concrete footings. Anyways, after preparing the siterwe ¢
now proceed in laying the foundation.

For a 46foot shipping container house:

To build the foundation for 4@ot container buildings may differ in style depending on its advantages.
What are most used are the Concrete blocks for shipping containershéy have to be reinforced with
rebar. A pin foundation can also be used because it is more environimendly.




A typical slab on grade applicatifor a 1000sf(three 40" containers$hipping container homelesign
can be a very good foundatio perimeter foundation wall of 24' x 40" made from precast concrete
panels. Drainage system at the perimeter has to be excavatedtesrethis to befilled with

gravel. These precast panels were to be droppealorane tied together including insulatiamith
exterior water proofing membranesTherespective locations in plaof utilities (water,electrical, and
gas supply lines) are run to thedmof the foundation There should be baeflings,soil compacted,
gravel addedtebar lay outand then sla pouredin the foundation walls.
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Other types of foundations
A: DEEP BASEMENT B: CRAWL SPACE C: SLAB-ON-GRADE

Using simple footings

For the sample project above we casesimplefootings instead of a concrete slab.




36"x36" and 16"
footing

The minimum footing size we can
useisfor a corner footing is 24"x24"
and 16" deep. Where two containers are
joined the footing underneath that point
should be 36"x36" and 16" deep. At any
point that the structure must be
supported with an internal column you
must support the point load tianother

24" square footing.

Adding #4 rebar that is 1/2" thick will make the footing stronger. Your going to want to
form up two squares per footing about 8" above one another and at least 3" clear of the soil.

1/2" thick 4"x4" steel plate

|
Perspective view




x-ray view
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FOOTING INSTALLATION PLAN LA
The corrugation patoregoororacororro oo et doors, frame, and rails form

an integrated structural skinSince theShipping containers havaonocoquebodies they arestrong

and are designetb carry floor loads famore than he requirement of dypical rome

construction. However, modifyinghem, cutting holeor penetrating members can hgeakened.lIt is

therefore recommended tohave your design beeviewed and assessed ky structural engineer or

architect.

Becauseutting a shipping container aiemoving any of the panelingsan cause compromise
to its structural integrity consider removing adlorrugated paneling along the length of one sale¢he
container. The container deforms and may faitucturallyif without reinforcement. Thegeneral rulds;
when removingportions of the panelized cougation; steel framing isequired to frame out the
opening. In addition, column and roof support will be necessary depending on the size of the opening(s)
and roof/wind loads.



Top Rail Reinforcement

Side Panel Reinforcement

Container Deformation Container Reinforcement

Note:

If you don't have experience in metal work, or are not hiring a general contractor, you sHanldrp
doing most of the container modification work esite prior to delivery.

In thedesignng and constructing a$hipping containes intohomes, larger part of that iSteel
cutting, framing, and weldingln single family or smaller home desggsteel construction is notery
popular because it is expensiveost of steeVs. wood/lightgaugeframing is substantial and the labor
cost for steel vs. carpentry is also high&o combat this, it is best to have as much of the welding and
reinforcing done offsite before setting the containers on site and starting the intefiteout. Most (if
not all) container resellers have the facilities to make these modifications.

All corner blocks are welded to each other to secure the containers to .tiew vhen the
shipping containers arrive on site, they are crdifted one byone onto the foundation, hooked into
place, and welded down to marry them completely to the foundation. Thessygaugesteel
containers are so strongeach is designed to carry 57,000 poundkat they need only be fastened at
the corners to hold fast, mah as they would be on a ship. In the example above, the shipping container
bottom corner blocks are welded to steel plates imbedded in the concrete slab to secure the house to
the foundation.



Understanding the 1ISO container

Top Side Rail
(#:19) Top End Rail
2 (4.1.6)
Corner Fitting
(4.1.1)
Door Header

(4.1.3)

Corner Post

/ (4.1.2)

1 Bottom End Rail
T (4.1.7)

@

Cross Member
(4.1.11)

/ Forklift Pocket Strap

2 (4.1.14)

Forklift Pocket
(4.1.13)

Bottom Side Rail
(4.1.10)

Door Sill
(4.1.4)

Corner Post
(4.1.2)

Figure 1 Primary Structural Components for a Typical 20' ISO Shipping Container.
Note: On some ISO shelters, some of the primary structural components may be concealed
within the wall, roof, and floor panels. The areas where the adjacent panels join will be
thoroughly inspected. Thiaspection will meet the criteria for the Wall Beams and the Roof
Beams.

1 4.1.1Corner Fitting . Internationally standard fitting (casting) located at the eight corners
of the container structure to provide means of handling, stacking and securing centainer
Specifications are defined in ISO 1161.

1 4.1.2Corner Post Vertical structural member located at the four corners of the container
and to which the corner fittings are joined.

1 4.1.3Door Header. Lateral structural member situated over the door opemdgoened
to the corner fittings in the door end frame.



4.1.4Door Sill. Lateral structural member at the bottom of the door opening and joined
to the corner fittings in the door end frame.

4.1.5Rear End Frame The structural assembly at the rear (doal) efi the container
consisting of the door sill and header joined at the rear corner fittings to the rear corner
posts to form the door opening.

4.1.6Top End Rail. Lateral structural member situated at the top edge of the front end
(opposite the door endy the container and joined to the corner fittings.

4.1.7Bottom End Rail. Lateral structural member situated at the bottom edge of the
front end (opposite the door end) of the container and joined to the corner fittings.
4.1.8Front End Frame. The struairal assembly at the front end (opposite the door end)
of the container consisting of top and bottom end rails joined at the front corner fittings to
the front corner posts.

4.1.9Top Side Rail Longitudinal structural member situated at the top edgeobf @de

of the container and joined to the corner fittings of the end frames.

4.1.10Bottom Side Rail Longitudinal structural member situated at the bottom edge of
each side of the container and joined to the corner fittings to form a part of the
understucture.

4.1.11Cross Member. Lateral structural member attached to the bottom side rails that
supports the

flooring.

4.1.12Understructure. An assembly consisting of bottom side and end rails, door sill
(when applicable), cross members and forklift pockets

4.1.13Forklift Pocket. Reinforced tunnel (installed in pairs) situated transversely across
the understructure and providing openings in the bottom side rails at ISO prescribed
positions to enable either empty capacity or empty and loaded capacityheontai

handling by forklift equipment.

4.1.14Forklift Pocket Strap. The plate welded to the bottom of each forklift pocket
opening or part of bottom siderail. The forklift pocket strap is a component of the forklift
pocket.

4.1.15Gooseneck TunnelRecessedrea in the forward portion of the understructure to
accommodate transport by a gooseneck chassis. This feature is more common in forty
foot and longer containers.



Figure 4.2 Exploded axonometric view of a Typical 20' ISO Shipping Container .

1 4.2Walls, Roof, andFloor. Refer to Figure 4.2A

1 4.2.1Fiberglass Reinforced PlywoodFRP). A material constructed of laminates of
fiberglass, polyester resins, and plywood, also known as sandwich panel.

T 4.2.2Wall Panel. Corrugated or flat sheet steel, a tagcor bonded aluminum sheet and
wall post assembly, FRP, foam and beam, aluminum, or honeycomb material that forms
the side wall or end wall.

1 4.2.3Wall Post Interior or exterior intermediate vertical component to which sheet
aluminum or steel is rivetaa welded to form a wall panel.

1 4.2.4Wall Beam. Encapsulated vertical component to which sheet aluminum or steel is
bonded to form a wall panel.This is found in foam and beam panels.

1 4.2.5Marking Panel. A side wall panel of a corrugated steel configuxéth a flat
portion used for the display of markings and placards. (4.2A)



