Emergency Housing — with a Difference!

... solving on-going, as well as immediate, disaster re  settlement issues

DiRReP

- Disaster Relief Re-locatable or Permanent housing
Emergency housing, emergency shelter and disaster housing is needed all over the world.

With our ever changing unpredictable global climate, disastrous weather conditions, and
frequent earthquakes, the world is increasingly prone to disasters of every description.

Even worse is the displacement of millions through wars and civil conflict who are added to
those suffering from floods, land slips, mud slides, tsunami’s, fires, often as a result of the
total destruction of villages, towns and cities.

Temporary Solutions
The world has become pretty good at delivering immediate responses — tents, plastic
sheeting, water bowsers and other improvisations.

The urgent provision of the temporary shelter needed is to be applauded. Unfortunately it
often carries a nasty sting in its tail — a real and desperate need for long term resettlement.

This is not only happening as a result of natural disasters, or only in developing countries, it
is becoming an endemic problem in some of the World's richest and most developed
nations.

Inherent Problems
What is wrong with these temporary ‘sticking plaster’ solutions is, in a way, human nature
— our inherent tendency to ‘put down roots’, to settle and obdurately resist relocation.

Worldwide, example can be seen of this in the squatter settlements and shanty towns that
abound in many developing countries.

When people find a little space to live in, they be  gin to create something a little
better than what they had to begin with, to ‘build’ something a little more permanent.

Initially this may be something as simple as adding a piece of plywood, corrugated iron, or even cardboard.
Whatever comes to hand and may possibly be used to ‘improve’ the shelter more often than not finds its way
to being incorporated.

Re-locatable & Permanent Solutions

What is needed is a new approach to emergency relief housing.
A fresh look not just at how to provide emergency shelter, but at the same time to consider
how longer term needs should and can be met.

We must avoid turning today’s desperate need into t omorrow’s on-going despair

Immediate Relief — Long Term Settlement
With practical as well as academic inputs from Professor Benfield who has seen many of the issues referred
to above in practice around the world, the Benfield ATT Group have devised and created a novel solution.

Based on the timber frame structure used for permanent housing of up to 4 and more floors in the UK, the
DiRReP unit, complete with kitchenette, shower room, WC, and electrics, can be built by 2-3 people and
occupied in just 2 days.

No special equipment or foundations are needed. Each complete unit fits within one 20ft shipping
container. And each can be expanded outwards or upwards by the addition of 2 or more floors, These re-
locatable units deliver near instant disaster accommaodation for people in need of fast, easy build shelters.

They can be used for many different applications including: first aid housing for near immediate shelter,
instant first aid homes, clusters & villages of emergency aid housing, small townships of emergency aid
homes, general crisis housing delivering crisis homes in rural areas and even urban crisis shelters,

To address these issues, all are supported by full planning and infrastructure provision services.
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DiRReP
Containerised Disaster Relief, Re-locatable or Permanent Housing

for
Clusters, Villages or Townships
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Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)
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Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)

Elevations

Addressing humankinds inherent tendency to ‘put dow n roots’
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Emergency Housing — wi th a Difference!

... solving on-going, as well as immediate, disaster re  settlement issues

Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)

Design Considerations
“Avoiding turning today’s desperate needs into tomo rrow’s on-going despair”

Climate
Designed to be built by 2 to 3 people in less than a day, and for use under any climatic conditions, the

DiRReP (Disaster Relief Re-locatable or Permanent Building) can accommodate up to 6 adults in relative
comfort.

Complete Village or Township

Variation in site layout arrangements and elevation treatments make these units
ideal for the creation of complete villages and townships. Where this is the
intention, full town planning design, implementation and infrastructure services
are offered on a Rapid Response basis.

External

Needing a footprint of 7.2m x 13.2m (to allow for projections — less if eaves are removed for terracing) each
unit has wide overhanging eaves all round to provide veranda like sunshade and to throw roof-water away
from the walls.

Each unit provides a fitted kitchen, with mini-cooker, flow through water heater, and shower-room with shower
tray, washbasin and WC.

A cold-water header tank is mounted inside the roof space, with a cold-water hook- ~ Consumption
up point to serve both hot and cold points to kitchen and shower-room. ‘ -

Internal

Delivering almost 35 sq m of fully usable floor space, each unit provides a spacious
living room with galley kitchen and storage cupboards, a fully equipped shower-
room, and one large sleeping area that can be divided in to two bedrooms by the
simple addition of a solid or fabric wall.

Ventilation §...
Doors and windows at the front and rear of each unit can be opened to create through draft cooling.
Additionally,a proprietary designed roof ridge can be provided for ‘open’ or ‘closed’ natural wind assisted
ventilation and cooling.

Water and Sanitation
The units are designed to receive water either from a piped (mains) supply, or from a water-bowser. In the
absence of either, guttering and rainwater butt roof-water collection can be provided.

‘Elsan’ style unit if required (see below). Wastes from kitchen sink, washbasin, )
shower and WC (if provided) are taken through the floor for hook-up to irrigation or N
sewage disposal (see options below) * 3

While a flushing WC is included, this can be replaced by a dry ‘drop-through’, or ﬁ,{“‘
=

Water heating is via either a bottle gas or electric ‘flow through’ unit mounted in the

bathroom. Pipe-work, electrical harnessing, including power & lighting points are

pre-assembled for fitting to wall panels, ready for quick ‘push fit' connections to link these up to water and
electric services, or optionally for operating from bottle gas and pumped in water (hand pump option
available).
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Electrical System

10 double power points for fitting at 1m height in selected panels, as marked. This
includes use of one socket for mini cooker and refrigerator if this option chosen.
Power sockets are UK 13 amp standard, unless ordered differently. Wall or Centre
light fitting included for truss over living and kitchen areas and each bedroom area.

Generators can be provided for autonomous operation, if required.

Earthquake Resistance

Each DiRReP is designed to withstand all but the fiercest earthquake at its
epicentre.

Unless more than one adjacent foundation pad is removed the DiRReP will remain
standing and level.

Hurricane Resistance K ,
The mechanical fixings and connections for each DiRReP are designed to provide resistance to hurricane
force winds of up to 130 mph (208 kph), subject to some design changes. If orientated and erected correctly,
the integrity of assembled components within a unit should not be compromised by anything but a direct hit
from a heavy object, e.g. ‘flying’ trees, poles, cars, etc. However, under very severe conditions, it is possible
that the building could be moved on, or even lifted off its pad foundations. Protection against this can be
obtained by excavating (by spade or auger) and concreting in an extended version of the screw ring beam
leveller (see below).
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Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)

Modular Building System
Designed to be built by 2-3 people and occupied in just 2 days

Designed ona 1.2 m? grid, standard panellised components are interchangeable and fool-proof

Building Regulation Compliant
Designed to enable compliance with earlier UK and other developed country building regulations, each unit
enjoys high levels of acoustic and thermal insulation

Flat Pack Panels
Panels are palletised and strapped in packs of 8 for easy handling and loading into and out of containers by
forklift vehicles.

Containerisation
1 complete house per 20 ft container, 2 per 40 ft, all packed and banded for either forklift un loading, or de-
banding and hand off-load (de-stuffing)

Each ‘Kit' contains:-

- 12 reinforced 600mm x 600mm x 50mm concrete foundation pads

- 4 No 4.8m + 2 No 7.2m foundation ring beams

- 12 No screw adjustable foundation legs

- 9 No floor cassettes

- 1 No floor cassette prepared to take waste water and WC exit pipes

- 1 No floor cassette ready for flat pack combination sink, cooker and (optional) fridge unit

- 1 No floor cassette ready for fitting WC, washbasin, and shower tray

- 10 No pre-wired harness for fixing to solid wall panels with electric sockets

- 2 No wall panels ready to receive plumbing & wiring harnesses for kitchen and shower-room

- 2 No plain wall panels

- 3 No window panels with pre-fitted, double glazed, top hung opening windows in each

- 1 No fully glazed entrance door panel with pre-fitted double glazed door

- 4 No internal wall panels

- 3 No internal wall panels ready to receive pre-hung hardboard doors

- 3 No Gable panels

- 4 No roof trusses

- 24 No roof panels

- 1 No cold water storage tank

- electrical and plumbing harnessing + waste and WC pipes — all for ‘push fit’ or ‘clip’
connection.

- Bolts, wing nuts, and screws as required

- 1 can EDPM membrane adhesive

- 1 can spray foam sealant

- 1spade

- 1lsaw

- 1 hammer

- 1plumb/level

- 1x19 Kg cylinder of Propane (Bottle Gas)
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Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)

Simple Build ...
... something a little more permanent.

lllustrated Instructions

A set of simple, illustrated instructions on how to unload, prepare the ground, erect the building and connect
up the services, accompanies each kit. No reading or language skills are required. These highly visual
instructions are laminated to protect against all inclement weather conditions.

Foundations

Simply clear 12 No 600 mm x 600 mm areas of ground (1 spade included per container) at specified locations
to receive 50 mm reinforced concrete slabs (included with kit) and drop these in place ready to receive
foundation posts and ring beams

Instant Levelling
Proprietary stub posts (screw levelling points optional) enable foundation ring beam to be quickly and easily
positioned and levelled up (1 level included per container) to receive floor panels

No Skills Necessary
Simply locate all components (ring beams, floor, wall and roof panels, trusses, kitchen cupboards, sink, toilet,
washbasin and shower tray) in line with pre-drilled holes and secure with bolt and wing nut fasteners.

No Equipment Needed
Apart from the spade, screwdriver, plumb/level and stepladders provided in each container, no further
equipment is required. Everything fits together with bolts, clips or screws.

Rapid Erection

Only 2 people are required to unpack the container (unless forklift used), prepare the ground and set in the
foundation pads, set out and level the ring beams, drop on the floor panels (including pre-fitted kitchen and
bathroom equipment), position and plumb the wall panels, lift on, screw & clip the gables and trusses, lay on
the roof panels, overlap and glue the roof membrane, screw on the wall cupboards, plug in the electrical
harness, and connect up the kitchen and bathroom wastes (glue, pipe-work, solvents, all included in the Kkit).
The same 2 -3 people can accomplish all of this in between 10 and 16 hours.

Fully Insulated

All floor, external and internal wall and roof panels are filled with highly effective mineral wool or foam
insulation to provide high levels of sound insulation and thermal insulation. With an outside temperature of O
degrees Centigrade the heating requirement with 6 adults inside is estimated at 1 Kilowatt

Airtight

If required, each unit can be spray sealed (1 can of spray sealant provided per kit) along seams, in floors,
walls, ceiling and roof vents to reduce internal air changes to only 3 - 4 per hour. This can further reduce the
need for heating / cooling.

Pre-glazed

Doors and windows are factory double-glazed with obscure polycarbonate using tight fitting closure sealing
strips.

Pre-wired Harnessing

Electrical harnessing provides for alternate panels to have double power sockets and integral wiring ready for
connection via push fit harness on erection of panels. Centre & wall light wall switches are similarly included.
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Pre-plumbed

Kitchen sink and base and wall units, plus shower room WC, basin and shower tray are flat packed for rapid
on-site assembly, with cold and hot water pipe-work pre-assembled for relevant walls

Wall Finishes

External wall surfaces are factory coated with fire and waterproof colour treatment. Internal walls and ceiling
are left untreated. These may be stained, clear varnished, painted, or papered by the occupiers to suit their
own requirements.

Roof Finishes

A single layer of robust, un-tear-able, long life EDPM (synthetic rubber), with integral lapping / drip strip, is
pre-cut ready to roll out and fit to the roof panels.

Door and Window finishes

All joinery items are left untreated for subsequent decoration by occupants to suit their local / regional /
national tastes.

Linkable as Semi-Detached or Terraces

If land is scarce, units can be placed with external flank walls together by simply cutting off the truss ends and
leaving off the eaves roof panels (these could then be used for internal division of the sleeping area, if
required)

Extendable

Simply coupling two units together lengthwise, or in ‘L’ formation, can extend units to accommodate larger
families or groups of people.

Re-locatable
The ‘DiRReP’s’ innovative design means that the units can be quickly and easily dismantled, packed, and
relocated by simply reversing the erection process

Extending Upwards

In addition to the ability to extend each unit by adding on an extra unit, the structure of each DiRReP allows
the low pitch roof to be removed, stored and an further set of floor and wall panels to be fitted before re-fitting
the roof (or changing the appearance by substituting another roof)

Permanent Buildings

Each DiRReP is designed to have a life of at least 20 years without receiving any maintenance to walls, roof
or joinery, after erection.

However, since each ‘DiRReP’ is designed to meet demanding UK and European Building Regulation
standards, they are easily upgradable for use as permanent and attractive buildings with much longer life-
spans.

Cladding & Other Finishes

In addition to adding one or more additional floors, or extending the units length-wise or width-wise, a number
of additional external treatments can be added to provide a solid appearance in whatever style or vernacular
required by the occupiers, e.g. brick cladding, tile hanging, render, ‘Cape Cod’ style timber cladding, etc.

Options at extra cost

An electric mini-cooker and electric refrigerator can be provided instead of bottle gas if required.

A hand pump can be provided for fixing to the external rear wall to pump water from drums or other
containers until mains water can be hooked up.

Termite Treatment of all timber if required.

Generators of varying sizes to suit number of units, plus district wiring and hook-up provisions
Autonomous district sewage treatment plant to suit number of units.

Full sets of CKD furniture and complete ‘Turn-Key’ household goods, according to climate and local
preferences
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DIRReP Mini

Where Short Term Disposability is More Important

Basic
Stripped of all insulation, plumbing, wiring, fittings and treatments, a basic skeleton structure within the same
modular design can be provided at a significantly reduced price.

Same Characteristics

These units will still look the same and have the same capabilities of being joined together or extended
upwards, but would leave the missing elements to be carried out locally, if required. Alternatively the
simplified, basic units could be relocated or disposed of after, say, 5 to 10 years.

Erection

Since the DiIRReP Mini applies the same modular design principles, the erection time needed for this basic
unit is about the same as for the normal DiRReP. However, some time will be saved in not having to fit and
connect up the electrics, plumbing, kitchen, shower room, water storage & heating, etc.

Expect these units to take 2 — 3 people between 6 and 12 hours to erect.

Your Choice
Please send details of specification required for further information and pricing

DiRReP Maxi
When Culture, Climate & Family Size are Most in Min  d

Enlarged Design
On great feature of the DiRReP is that it's modular design enables
it to be reconfigured in various layouts and external appearances.

This means that a wide variety of cultures, climates, geographic
locations, size requirements and so on can be accommodated
quite simply and rapidly.

Send us your site location, preferred specification, room layout and
size indications, plus minimum and maximum number of units
required, and we will be pleased to consider how best the DiRReP
can be adapted to suit your needs.

DiRReP Housing, Benfield ATT Group, Unit 1 Symondscliffe Way, Caldicot NP26 5PW UK +44 (0) 1291 437 050 info@BenfieldATT.co.uk
Copyright © Prof. Michael Benfield 2005-2011



Emergency Housing — with a Difference!

... solving on-going, as well as immediate, disaster re  settlement issues

Containerised Disaster Relief, Re-locatable or Permanent Housing (DiRReP)

DIRReP Extra

Immediate Relief — Long Term Settlement

Semi Autonomous Buildings
(via in house consultancy)

Electricity Supply, solar water heating, photo-voltaic and wind generator electricity generation, plus
storage batteries can be provided, depending on climate

Water Harvesting & Treatment + bore-well water sourcing and storage

Waste Water and Sewage Disposal, with treated effluent usable for local irrigation and cultivation
Site selection and pre-settlement surveys

Engineering and infrastructure design

Environmental & Spatial Planning of clusters, village & town settlement to incorporate local Culture
Customs and Traditions with best current social & economic planning practice.

Logistics

In practice one of the greatest problems faced by Governments, Agencies and others responsible for
addressing the very real and pressing problems in the wake of any natural, or other, disaster, is how to get the
emergency relief housing and other requirements to the required location.

Often roads, rail and ports have been damaged, obstructed, or simply confused and congested. All of these
can make it extremely difficult to organise, deliver and execute rapid response teams, supplies and, not least,
housing shelter.

From the moment we receive your serious enquiry, we will work with you to address and overcome all of
these issues. If required dedicated personnel can be allocated to working closely with your own teams and
the governmental authorities to deliver DiRReP accommodation for your victims of disaster in the fastest,
most efficient and economical manner.

Training & On Site Supervision
Although no special skills re required to prepare the ground and build each DiRReP unit, sometimes it can
help to have a little ‘expertise’ available.

This is particularly the case when large numbers of units may all be arriving on site within very short time
intervals. When there are many disorientated and demoralised disaster victims milling around and wondering
what to do. When planning and managing the whole recovery project means bringing order to confusion and
— quite often — chaos.

Whatever assistance you think you may need, just ask. We will consider and assist in delivering this urgently.

Indicative Prices for orders of 500 units
loaded free on container at our UK factory

DiRReP Original units £ 5 875 each
DiRReP Mini units £ 3,490 each
DiRReP Maxi units £12,750 each

Please enquire for larger or smaller orders

Design changes, Shipping and other arrangements charged extra
Funding may be available for approved clients and countries

Local Manufacture
If very large quantities are involved, consideration will be given to establishing local manufacturing facilities
and progressively transferring technology and other ‘know how’ to one or more local enterprises.
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