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1_Introduction

Our planet earth and its atmosphere form a 

dynamic system. Time and again mankind be-

comes aware of its force and elemental power,

especially in the case of natural disasters such as

earth- and seaquakes, storms and floods. More-

over, disasters caused by human activity are

gaining in significance.

In addition to the tragic loss of life involved,

most disasters leave a far greater number of

people destitute and homeless. As well as pro-

viding emergency aid, relief and government

organizations are faced with the challenge of

giving those affected the chance to recover in

the medium- to long-term, and the chance to

rebuild their lives under decent circumstances.

The German Timber Promotion Fund (the cen-

tral marketing institution of the German

forestry and wood processing industries) began

an initiative to explore feasible uses of timber

constructions following a disaster. This publica-

tion presents the plan that was developed and

the prospects for its implementation.
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The German Red Cross frequently receives 

initiatives, offers and ideas from various manu-

facturers regarding emergency shelter. Some of

these are promising, whereas others seem to be

based primarily on economic interest. 

These constructions prove impractical in most

cases due to the excessive cost of production

and/or transport, inappropriate materials, in -

sufficient availability, lack of consideration of 

cultural differences and/or climatic conditions

and many other reasons.

It is a fact that tents with all their drawbacks,

and yet all their advantages, continue to be the

best resource in disaster relief.

In addition to provision of and access to clean

and safe drinking water, health services and

food, emergency shelters are an essential part of

the disaster aid provided by the German Red

Cross (GRC) as part of the International Red

Cross movement.

The tsunami in South-East Asia in 2004 and the

earthquake in Pakistan in 2005 were among the

events that brought the issue of shelters into 

focus again, as well as to the attention of the 

United Nations. The establishment of a special

shelters department within the International 

Federation of Red Cross and Red Crescent 

Societies shows the importance related to this 

issue.

In this context, it is certainly productive and

worthwhile to cooperate with product-indepen-

dent organizations and initiatives that develop

technical solutions based on existing occur-

rences.

The working group, entitled “Building with Tim-

ber Following a Disaster”, and the dialogue con-

ducted between the GRC and the working group

reveals the complexity of this task and yet opens

up the prospect of developing adequate and

practical shelters.

This dialogue, which we at the GRC strongly sup-

port and encourage, needs to be continued.

Many questions remain to be answered. The 

crucial next step is to develop concrete models

and prototypes. Cultural acceptance, availability,

costs, weight and volume issues need to be 

resolved. This may at some point result in an 

alternative source to tents being developed for

disaster situations.

We are looking forward to seeing this initiative

develop in practice.

Berlin, June 21, 2006

Christof Johnen

German Red Cross

General Secretariat

Team Disaster Management

Introduction
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Industrialized countries have reached the peak of

innovative capabilities. In the course of the last 

two decades telecommunications in particular

have undergone a revolutionary change. Calls

made from a telephone booth and letters sent

abroad via postal service have been replaced by

mobile phones and the Internet. The world is

getting smaller. Worldwide trading and manu-

facturing are encouraged by globalization, while

borders between continents and countries are

seemingly surmounted without effort.

Therefore it hits mankind even harder when ele-

mental forces such as the earthquake in Pakistan,

the tsunami in Indonesia and Thailand or the flood

in New Orleans abruptly interrupts the course of

events as planned by man. Images of horror and

destruction sweep across the globe, deeply af-

fecting people everywhere, and the willingness

of people and governments to help is immense.

Each disaster reawakens us to the fact that

seemingly ordinary conditions can exacerbate re-

lief actions and challenge people with difficult

tasks. Above all, the earthquake in Pakistan has

shown that satisfactory solutions are not yet

available to meet the multitude of needs created

by such a widespread natural disaster. It was not

the first time that the use of tents as shelters

turned out to be a problem. The tents did not

provide enough protection from cold, snow and

rain. Furthermore, they could not be supplied in

sufficient numbers at short notice.

The German Timber Promotion Fund in Bonn 

initiated the forming of the working group

“Building with Timber Following a Disaster” in

mid-2005. This team is to consider new applica-

tions for timber construction within emergency,

reconstruction and development aid after disas-

ters. This working group will develop plans to

use timber as a building material in these situa-

tions. Central findings gained from the team’s

work have been:

• The natural properties of timber as a building

material, the fact that there is an established

tradition of timber construction in many coun-

tries in the world and, not least, the high level

of development of the timber construction in-

dustry in Germany all support the use of tim-

ber construction solutions for shelters.

• The development of optimized solutions that

meet all required parameters and that can be

used effectively requires an interdisciplinary

method of working. These solutions cannot be

attained successfully without the cooperation

of the public agencies – the relief organizations. 

• The greatest challenge in realizing effective

timber construction solutions is to create a

net work of suppliers and production enter -

prises that allows the delivery of many shelters

within a short period of time in case of a 

di saster.

In the course of its work the group established

fruitful contacts with relief organizations whose

critical considerations led to the first technical

proposals for emergency shelter. This document

describes the results achieved by the working

group. This version should not be considered as

the final result of the project, nor should the

technical proposals be regarded as final con-

struction solutions. With this document we will

rather hand over the results of the project to

work to other responsible people in order to initi-

ate fruitful, result-oriented co-operation be-

tween timber construction organizations and re-

lief organizations. The goal of this cooperation is

to further develop the constructions presented

below and to establish efficient logistics.

The following parties will benefit from this over-

all development:

• The people affected by a disaster. They will

benefit by receiving suitable accommodation

and functional buildings.
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• The relief organizations. They can request in

large quantities appropriate buildings co-

developed by them. 

• The timber construction industry. By applying

its expertise in the various building trade sec-

tors it can help to develop or reinvigorate a

timber construction culture after the occur-

rence of a disaster and beyond.
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Picture 2:  Hoping for a permanent home

Picture 1:  Camp in Indonesia after the tsunami in
2004



2.1 Worldwide Timber Construction

Traditions

The history of mankind is closely linked to the u-

tilization and processing of wood as a raw mate-

rial and building material. 

Even as far back as prehistoric times the develop-

ment of tools allowed for simple woodworking

in a wide range of applications. Subsequently the

range of applications expanded. The develop-

ment of a separate carpenter’s trade for con-

struction and a joiner’s trade for objects of daily

use is evidence of how a broad range of applica-

tions for wood developed. With time a vast body

of knowledge was gained on a multitude of uses

for wood, uses that extended into almost every

area of living. The utilization and processing of

wood are skills with which mankind is deeply 

familiar and which are found in every corner of

the planet.

As a building material, timber  is used for a 

variety of construction tasks. Depending on geo-

graphical and climatic conditions, and the avail-

ability of appropriate species of timber, construc-

tion tasks range from simple coverings over

sup porting frames to high-quality supporting

frameworks in civil engineering and impressive

buildings and halls. Yet the limits of timber’s use-

fulness in construction are far from reached, and

are continuously expanded upon by new devel-

opments.

All in all, timber as a building material stands out

and have a multitude of desirable properties,

making it with good reason, one of the most

common and familiar building materials.
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Picture 3:  Church of Petäjävesi in Finland 
– 17th Century

Picture 5: Traditional Framework Construction in Turkey
– 16th Century

Picture 4:  Imperial Palace in Kyoto (Japan)
– 15th Century



2.2 Handcrafted Timber Construction

Regional availability and processing options of

wood generally lead to its rather simple use in

construction, a predominantly manual field of

work. Small- and medium-sized businesses in-

volved in processing and finishing wood can be

found in almost every corner of the world. Due

to the fragmented structure of this industry and

the fact that its work is largely confined to stan-

dard tasks, the size and efficiency of this sector is

often underestimated. It is safe to assume that

local craftsman’s timber construction businesses

are well represented in every part of the world.

The knowledge such businesses possess of re-

gional and climatic constraints in the use of tim-

ber is invaluable.

2.3 Industrial Timber Construction

As a raw material wood, though inhomogeneous

by its nature, can be transformed into an ho-

mogenous and thus more predictable building

material by certain means. Due to developments

in the conglutination of, for example, glued lami-

nated wood and different derived timber prod-

ucts combined with advanced drying, sorting

and modification techniques, it is possible to pro-

duce exactly defined qualities. At the same time,

the qualities of easy workability and machine-

ability are not lost.

Timber is used in industrial building processes as

a direct result of these developments. Industrial

timber construction owes its efficiency to metic-

ulous planning followed by fast yet precise im-

plementation. The rapid development of pro -

duction technologies such as CAD/CAM allows

for the production of timber construction parts

with the highest precision. These parts are manu-

factured in the builders’ own production plants,

for instance using CNC machine tools, and pre-

pared on production lines – thus independent of

weather conditions – for erection on the con-

struction site. This leads to considerably reduced

production cycles and mostly “dry” sites, since

weather-dependent erection and assembly is lim-

ited to the shortest possible period of time.

Thanks to the dry method of construction, interi-

or work in buildings can be completed quickly,

and potential errors are reduced. Apart from the

technical advantages, the shorter tie-up of capi-

tal invested is a good reason to choose industrial

timber construction solutions. Industrial con-

struction in timber becomes increasingly impor-

tant on a global level, where new associations

are constantly developed with craftsmen using

timber as well as with other building materials.
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Picture 6:  Carpenter erecting a ceiling

Picture 7:  Roof design of the new Karlsruhe Trade
Fair and Exhibition Center



3.1 Structural Properties

The woody matter in healthy trees is designed to

endure extreme exposures of very different cli-

matic conditions. In the course of evolution it has

adapted well to the prevailing conditions of life.

These properties are taken advantage of in the 

utilization of wood in the building trade and can

be improved even further by technical measures.

Basically, wood is well-known for having tremen-

dous strength in relation to dead weight, which

particularly applies to its tensile strength and its

resistance to pressure. The strength of wood

varies depending on the individual species. Un-

der the influence of temperature the volume

changes only slightly, considerably less than the

volume of other building materials. Since the hu-

midity of wood adapts to the environmental air

humidity, there can be greater changes in vol-

ume (across the grain). These can, however, be

minimized by correlating specifics and adjust-

ments of wood humidity to foreseeable climatic

conditions.

3.2 Construction Physics Properties

In terms of thermal properties, wood is a good in-

sulator and a poor conductor of heat with an av-

erage heat capacity. This combination makes

wooden buildings suitable for nearly all climatic

zones. In a cold environment wooden buildings

can be heated up quickly. In moderate climatic

zones they provide a good balance between hav-

ing an insulating effect and retaining heat. In hot

regions they are easy to air-condition, and they
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Picture 8:  Wooden building in the snow

Picture 9:  Cell wall structure of wood



cool off fast in low temperatures (ventilation dur-

ing the night). 

Wood is combustible. Its inflammability depends

on several factors. As with fire protection require-

ments, combustion can be delayed or prevented

by taking structural or chemical measures. A fire

risk resulting from a structural design is low.

The ability of wooden surfaces to buffer humidity

produces air temperatures that are very comfort-

able to humans, as long as the surfaces are large

enough.

3.3 Biogenic Properties

Being a largely organic substance, wood in a

moist environment (in contact with the ground)

is subject to a decomposition process triggered

by fungi and insects. This process can be delayed

or permanently avoided by ensuring dry environ-

mental conditions or quickly draining off water.

These measures are known as constructional

wood preservation. If less favorable conditions

prevail, the use of robust species of wood or

chemical wood preservation measures guarantee

sufficient resistance.

Under chemically aggressive environmental con-

ditions, wood is extremely resistant and reacts

neutrally when in contact with many substances.

Untreated wooden surfaces even have an an-

tibacterial effect due to their hygroscopicity and

certain substances contained in the wood.

3.4 Availability

Considered globally, wood is by far the most im-

portant renewable raw material. Its production

and use is largely carbon dioxide neutral. Thus it

remains an important item of trade, and concern

about climate changes will increase even further.

How forests are utilized varies from country to

country. This is controlled by economic and polit-

ical interests ranging from small scale removal to

clear-felling of large areas without taking any af-

forestation measures. To minimize the negative

impact on the ecological balance and water re-

sources and to secure the wood supply on a con-

stant basis, the principle of sustained yield was

introduced in Germany about 200 years ago.

This successful method has since been adopted

by other states, thus guaranteeing high availabil-

ity of domestic wood, especially in Europe,

where the wood supply is actually increasing.
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Picture 11:  Pile of sawn coniferous timber 

Picture 10: Structural wood preservation by cantilever
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A multitude of possible disasters threaten

mankind. These disasters originate due to natur-

al forces and human activity.

In these areas the main causes of damage are

floods, tornadoes, earth- and seaquakes.

The following summary from [1] shows major

natural disasters since 1996.

4_Types of Disaster

TABLE 1: CLASSIFICATION OF DISASTERS

Type Manifestation

Natural Disasters

Spontaneous occurrences a) Extreme geological incidents
– Earthquakes
– Seaquakes
– Volcanic eruptions
– Mass movements (landslide, mudrock flow, lahar)

b) Extreme climatic incidents
– Floods
– Storm tides
– Tropical tornadoes, hurricanes in medium latitudes
– Cold and heat waves, droughts

c) Other extreme incidents
– Forest and steppe fires
– Plague of insects

With antecedents – Droughts due to lack of rain
– Desertification, transformation into steppe
– Famine
– Epidemics/infestations

Anthropogenic Disasters

Armed conflicts – Stream of refugees
– Crop failures
– Environmental damage

Technogenic disasters – Technical breakdowns
– Long-term damage due to environmental destruction

(e. g. ozone layer)
– Local damage due to environmental pollution

Additional considerations are to be given to pop-

ulated areas struck by disasters and the direct im-

pact thereof. As a result of increasing popula-

tions in high risk areas of developing countries,

the potential for damage grows. The most dam-

aged infrastructure and the largest number of

people affected are found in coastal regions.
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TABLE 2: MAJOR NATURAL DISASTERS SINCE 1996

Year Type of Disaster Country

1996 Cyclone India

1997 Earthquake Iran

1997 Earthquake Iran/Pakistan

1997 Famine due to floods and drought North Korea

1997 Floods Burma

1997 Epidemic due to floods Somalia/Kenya/Uganda/Tanzania

1998 Dam burst Pakistan 

1998 Earthquake Afghanistan 

1998 Earthquake Afghanistan 

1998 Tornado India

1998 Heat wave India 

1998 Drought Indonesia 

1998 Seaquake / tidal wave Papua New Guinea

1998 Floods China

1998 Drought / civil war Sudan (South)

1998 Floods India 

1998 Tornado India 

1998 Floods Bangladesh 

1998 Hurricane Central America (Nicaragua/Honduras)

1998 Hurricane Caribbean
(Dominican Republic, Haiti, Cuba)

1999 Earthquake Colombia

1999 Earthquake Turkey 

1999 Earthquake Taiwan 

1999 Cyclone India 

1999 Floods Venezuela 

2000 Drought Ethiopia

2000 Cyclone 7 countries in southern Africa

2000 Floods India 

2001 Earthquake India/Pakistan

2003 Earthquake Iran

2004 Seaquake Indonesia/Thailand/Sri Lanka

2005 Earthquake Pakistan/India

2005 Hurricane/floods USA

2006 Earthquake Indonesia 



The damage to infrastructure leads – more inland

than on coastal regions – to major logistical diffi-

culties for relief deliveries. Often goods can only

be delivered by air initially due to the destruction

of roads. 

Contrary to the interior of a country, coastal 

areas allow relief goods to be carried by sea at

low cost, an interesting fact in relation to wood-

en buildings and wood deliveries, especially 

during the rehabilitation and reconstruction

phases.

The provision of shelters is necessary in the event

of sudden natural disasters, expulsions, ethnic

conflicts and all kinds of armed conflicts. The

number of people who flee their homes because

of poverty, drought or unemployment annually

amounts to 50 million refugees and expellees

worldwide according to estimations by the 

UNHCR. 
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Picture 12:  Helicopters are the only rapid means of transport to/from remote disaster
zones



On December 10th, 1948, the General Assembly

of the United Nations adopted and proclaimed

the Universal Declaration of Human Rights. Arti-

cle 25 thereof stipulates the following:

“Everyone has the right to a standard of living

adequate for the health and well-being of him-

self and of his family, including food, clothing,

housing and medical care and necessary social

services, and the right to security in the event of

unemployment, sickness, disability, widowhood,

old age or other lack of livelihood in circum-

stances beyond his control. Motherhood and

childhood are entitled to special care and assis-

tance. All children, whether born in or out of

wedlock, shall enjoy the same social protection.”

This declaration forms the basis on which relief

actions were sanctioned and organized in cases

of disaster in recent decades. The most impor-

tant guideline for planning and implementation

consists of the needs of the persons hit by a dis-

aster. Although the kinds of disaster vary consid-

erably (see chapter 4), there are numerous as-

pects that re-emerge when dealing with the

immediate situation.

It is necessary to determine in which phase fol-

lowing the occurrence of a disaster, assistance is

needed. Thereby the following phases can be

distinguished:

5.1 Preparation – Phase 0

Whereas for a long time natural disasters were

widely seen as unfortunate strokes of fate, the

importance of precautionary actions became in-

creasingly clear in the course of the last decade.

Nowadays, provisions made in the event of disas-

ter are acknowledged as a cost-efficient measure

in securing sustained development. The risks of

disaster prevailing mainly in rural municipalities

can be reduced most effectively by supporting 

local agencies and authorities.

The following may illustrate this: In the munici-

pality of Cara Sucia in El Salvador the GTZ (cor-

poration for technical cooperation) were able to

install an early warning system. Thanks to this

system hundreds of families could be warned

early and evacuated shortly before hurricane Lili

hit in October 2002. This set an example for the

future. Shortly after the system “had stood the

test”, follow-up projects were proposed to ex-

pand the system to other river valleys.

Relief phases in crises-prone areas, for example

following an earthquake, are preceded and influ-

enced, among other things, by preventive buil-

ding measures. The goal in effect is to attain a

long-term changeover to robust, high-quality

and resource-saving designs. This lengthy pro-

cess must be adapted considering a specific regi-

on’s economic conditions and, as far as possible,

its risk potential (earthquake, volcanism, etc.). In

many areas wood as a building material and mo-

dern timber constructions can play a major role

in disaster prevention and relief, if the accompa-

nying educational work is done [4]. 

At the same time, states and relief organizations,

including those outside the regions at risk, must

prepare for the emergency technically, organiza-

tionally, logistically and financially. Without such

preparation speedy aid delivery is not possible.

First of all, this preparation includes the provision

of the necessary financial resources, which are

made available to the affected states and to third

parties as well. Donations made by the public

must be directed efficiently and accountably to

those in need.

Both the relief goods and the technical equip-

ment are nowadays no longer stockpiled at the

airports. Instead, they are produced at short 

notice or distributed from predetermined 

locations. For this purpose a constantly updated

network database is essential, which has already

been established in many areas.

5_Relief Phases

13DECEMBER 2006

Building with T imber Following a Disaster



5.2 Immediate Aid/Emergency Aid – Phase 1

The first priority is in saving lives. During the

hours and days immediately after a disaster it is

the neighbors, relatives and local relief organiza-

tions that render first aid.

Once international relief organizations get in-

volved, specialized operational forces support

the local agencies, mainly technically, medically

and psychologically. The immediate common

goal of these organizations is to secure basic re-

sources. The focus of the relief actions during

this phase, which may last from weeks to

months, is in the sectors of water and hygiene,

food, health services and shelter. The nature of

the relief effort may vary considerably depending

on the kind of disaster and is mentioned here on-

ly in passing. Our focus here is on the structural

requirements for housing the affected popula-

tion as well as on the building structures neces-

sary for the relief efforts.

Because in most disasters a large number of peo-

ple are affected, it is a major priority, regardless

of the nature of disaster, to provide decent, tem-

porary shelter to homeless people and refugees.

Timberwork solutions that are the subject of this

issue can be of great help during this phase. The

provision of the simplest preconditions for safe,

social co-habitation of many people given a mini-

mum of space requires structural solutions that

must be developed with special attention to

durability, safety and rapid availability.

Necessary disaster management, both by the 

state affected and by relief organizations, in-

cludes the co-ordination of area-wide assistance,

which is often complicated by numerous impact-

ing factors. The flood disaster in New Orleans in

2005 has shown that even highly developed, so-

called “industrialized countries”, can be over-

whelmed in the first few days after a disaster,

even though in this case the disaster was pre-

dictable.

5.3 Rehabilitation Phase – Phase 2

In the phase after immediate aid has been pro-

vided, once it can be assessed how long the

transitional period will last, the goal is to take

the necessary steps to help the people affected

until the actual reconstruction can begin. This in-

cludes improving the infrastructure in the disas-

ter area, as well as the technical and organiza-

tional enhancement of housing resources for

those affected by the disaster. Now that trans-

port routes have been set up it is possible to up-

grade the buildings. In the rehabilitation phase,

the basic principle of providing tents for families

in the immediate aftermath is increasingly chal-

lenged.

The boundaries and transition between the 

“emergency aid” and “rehabilitation” phases

are fluid. Therefore the job profiles defining

these phases overlap. Basically, it is important

that both the raising of funds and relief goods,

as well as the allocation of assistance occur irre-

spective of race, color, religion, sex, social status

or national origin.

Governments and organizations involved must

ensure that the rehabilitation process does not

further contribute to the displacement of com-

munities that have already lost their homes due

to the actual disaster.
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5.4 Reconstruction Phase – Phase 3

Reconstruction of a traditional way of life follo-

wing a disaster can only begin as soon as the sur-

vival of those affected is assured through self-

help and independent sources. Types of

assistance and the time to start it may vary de-

pending on the disaster and the group concer-

ned. In many cases the poorest municipalities af-

fected are far away from urban development and

thus not within the reach of those activities pro-

vided by governments and private institutions

with media coverage. These communities should

be equally noticeable.

Reconstruction does not only concern residential

buildings. From the state or non-governmental

organizations’ (NGOs) point of view, recon-

struction efforts focus increasingly on social sci-

ences buildings: schools, nursery schools, civic

centres, warehouses, administration buildings.

In the reconstruction phase, styles that corres-

pond to typical geographical and climatic condi-

tions are chosen. Thus design types that will tole-

rate or withstand a higher resistance to earth

tremors from possible future earthquakes are re-

quired in earthquake-prone areas. In addition to

changing the traditional building design, it is

firstly important to gain the acceptance of the lo-

cal community for any new constructions while

also ensuring that all efforts are directed to hel-

ping people help themselves.

The reconstruction phase is also distinguished by

certain other core relief activities:

• Educational perspectives offered to children

and adults

• Replacing destroyed equipment for farmers,

fishermen and craftsmen

• Supporting private-sector activities

• Promoting the labor market and tapping new

sources of income

• Providing the conditions for the recommence-

ment of agricultural production (seeds, ma-

chines, “food-for-work programs”)

• Setting up and revitalizing social services

• Coordinating the return or resettlement of 

refugees (provided political stability exists)

During reconstruction the affected communities

must be able to decide whether they wish to ac-

cept state funding, make a combination of par-

tial payments or accept payments in kind by pri-

vate relief organizations. Reconstruction

programs increasingly aim not only to restore the

pre-disaster state of affairs but also to restore o-

riginal conditions in order to reduce the suscepti-

bility of future disasters. At the same time it is

advisable to involve the affected families in the

planning of residential buildings and other re-

construction measures. 

The development of institutions to safeguard 

the law, ensure the provision of public services

and establish a foundation for a strong fiscal 

administration, are processes which usually take

considerably longer than the actual intervention

in the disaster area. In the case of politically 

motivated conflicts and in socially unstable 

countries, the international community must try

to ensure that in the reconstruction phase, the

needs of the people – both from a political and

financial standpoint – are taken into account on

a permanent basis, well beyond the usually 
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Picture 13:  Emergency tents with tarpaulins



limited period of time that relief organizations

are present.

5.5 Learning Process

The reconstruction phase is followed by another

phase, in which conclusions are drawn from the

experience gathered. Assuming that the popu -

lation has begun re-evaluating its choice of

building materials and styles based on experi-

ences in the disaster, it may be possible to ap-

proach construction from a new angle, such as

using improved structural solutions or building

products. Regardless of the nature of the disas-

ter, similar criteria will apply in this phase as in

the preparation phase (“phase 0”). Neither of

these phases, however, is considered in this

brochure. 
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Numerous organizations have played an active

role in disaster relief for decades. Over time,

comments have often been made that insuffi-

cient consideration was given to certain aspects

of disaster management. A concise set of accept-

ed guidelines was not available until a few years

ago. At the end of the nineties, a crucial step re-

garding this was taken with the Sphere Project

(Sphere Humanitarian Charter and Minimum Stan-

dards in Disaster Response).

6.1 Sphere Standards

The Sphere Project was started in 1997 by a

group of NGOs and the International Federation

of Red Cross and Red Crescent Societies. Sphere

is based on two core principles: First, all steps

should contribute to the alleviation of human

suffering after disasters or conflicts; and second,

emphasis should be placed on the right to life

with dignity and consequently the right to assis-

tance.

The goal is to define internationally acknowl-

edged minimum standards (Sphere standards)

and key indicators that can be realized rapidly

and efficiently, while simultaneously rendering a

maximum of humanitarian assistance in the so-

called core areas. These standards represent the

essence of the collective experiences of the relief

organizations on site. They are increasingly sup-

ported by relief organizations but are, however,

also constantly subject to change.

Renowned internationally-active relief organiza-

tions have committed themselves to implement-

ing these standards and adhering to them. Apart

from collective cooperation and the commitment

to providing high quality assistance and aid, a

handbook on the Sphere standards that summa-

rizes the criteria for disaster relief is available [2].

Sphere standards are divided into the following

five key categories:

1. General standards common to all sectors

2. Water supply, sanitary facilities and hy giene

3. Food security, nutrition and food aid

4. Housing, emergency shelters and other relief

actions

5. Health care system, provision for sickness and

nursing care

Chapter 4,  „Minimum Standards in Shelter, 

Settlement and Non-Food Items“ deals with 

regulations for development of emergency hous-

ing. Textual provisions are supplemented by a

checklist in Appendix 1 and references to docu-

ments and literature in Appendix 2:

6_Requirements and Planning

Picture 14:  Criteria for disaster relief



The following is a short list of essential minimum 

standards regarding “Shelter and Settlement”:

Standard 1 – Strategic Planning: When con-

structing housing, the goal must be to work 

toward returning the affected individuals to their

original buildings as soon as possible. If this is

not feasible, affected individuals should be 

offered a host family or host community. Security

and health needs as well as general well-being

must be guaranteed.

Standard 2 – Structural Planning: Criteria are

listed that govern the functions of planning,

grouping and division of housing, sanitary, social

and public facilities as well as supply stations.

Standard 3 – Shelter and Space: An important

rule of thumb to establish is a minimum covered

area based on humanitarian and social criteria.

Each person is assigned a minimum space of at

least 3.5 m2. Privacy as well as separation by sex

and age should be allowed for. 

Standard 4 – Arrangement: Shelter design and

the materials used should be acceptable to the

affected population and, as much as possible, be

familiar to them. Repair and extension of existing

houses are the first priority, with materials deliv-

ered being robust, workable and acceptable to

the population. The structure, building materials

as well as the arrangement and size of doors and

windows, are to be chosen in such a way that

comfortable indoor temperatures as well as air

quality are assured.

The climatic impact on structural design and ma-

terials are defined as follows:

• In warm and humid regions it is important to

assure a maximum of air circulation and shade.

Lightweight constructions are advantageous,

whereas high heat insulation is not required.

Large eaves are favorable – rainwater should

be collected if possible and excess water must

be drained off safely. Raising the structure

above ground will prevent water from enter-

ing.

• In dry, hot zones the heat storage capacity

must be high to compensate for fluctuations in

temperature between day and night. Light-

weight constructions with corresponding heat

insulation are also possible. In earthquake-

prone areas the ability of heavy structures to

withstand earth tremors must be considered. If

foils or sheets are the only materials available,

roof panes should be double-layered and e-

quipped with rear ventilation. Doors and win-

dows on the leeward sides of the building min-
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Picture 15:  Structure of shelter and settlement 
provisions



imize interference caused by hot air, dust and

sand. By closely joining the floor to the outer

walls sand sediments in the interior can be

avoided.

• In cold climates, construction with high thermal

capacity is required for shelters that are occu-

pied throughout the day. Lightweight construc-

tion with low thermal capacity and high insula-

tion is more appropriate for shelters that are

occupied only at night. Air flow through the

shelter, including drafts through windows and

doors, must be reduced to a minimum. Air sup-

ply required for cooking appliances and heating

devices has to be taken into account. Floors

should be insulated to prevent heat loss.

Standard 5 – Construction: Locally available

materials should be used whenever possible. The

reuse of building materials from destroyed build-

ings must be encouraged just as much as the use

of important basic building materials (e.g. ma-

sonry bricks, roof timber, roof tiles). When build-

ing shelters the participation and support by 

local authorities and the population should be

welcomed. Structures and building materials

must be chosen – bearing in mind regional and

climatic conditions – in order to prevent future

damage by natural disasters. Moreover, area resi-

dents should be able to carry out structural

changes, additions or repair work without out-

side assistance, by using available tools and 

materials.

Standard 6 – Environmental Impact: When

erecting temporary or permanent housing, exist-

ing natural resources should be used, depending

on their availability and without impairing their

sustained availability. Sufficient supplies of natur-

al resources (e.g. oil, water, wood, soil) for daily

use by the affected population should not be 

exhausted. The risk of depletion of natural 

resources will be reduced to a minimum by care-

fully acquiring and using building materials. Trees

and vegetation must be preserved as much as

possible as they store water, protect soil from

erosion and provide shade. Places where mass

shelters and camps are set up must be restored

to their original state after use.

19DECEMBER 2006

Building with T imber Following a Disaster

Picture 16:  Tents on muddy ground

Picture 17:  Makeshift tent coverings



6.2 Structural Solutions with Timber 

Constructions

Up to now tents have usually been used immedia-

tely following the occurrence of a disaster. They

are relatively cheap, come in various standardized

forms and are available worldwide. In addition,

their weight and volume is low for transportation

purposes, and they can be pitched easily and ra-

pidly. Disadvantages of tents as shelter become

particularly obvious in cases where they must be

used over a long period of time. The humanitarian

situation of people housed in tents may even be

exacerbated by heat, cold, storms, snow or rainfall

combined with sodden ground.

In the past the use of wooden constructions in 

cases of disaster was restricted to a few individual

entities. Government and non-government 

organizations attributed this mainly to high trans-

port volume and procurement costs. Further im-

pediments to increased use of wooden constructi-

ons were a lack of logistical planning for major

disasters, the exhaustion of timber resources or

the limited ability of the affected population to

participate in the erection of prefabricated woo-

den buildings.

Replacing standard tents with wooden constructi-

ons is desirable and seems to be practical from

technical, economic and logistical points of view.

The types of buildings presented below are desig-

ned to be technically and economically enhanced.

The main task will be to render the proportion of

added value to additional costs, and to balance

this out. For the simplest type used in relief pha-

ses, the exterior of a just-in-time prefabricated fra-

mework skeleton is covered with a water-repellent

yet permeable foil. Depending on the climatic and

humanitarian conditions, a floor unit as well as

additional elements (insulation, outer linings,

components) are available in the form of stan-

dardized add-on packages.

Individual parts are already cut to size. Easy assem-

bly of the parts on site encourages the involve-
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Picture 18:  “Wooden Shelter” in Croatia with 
an addition

ment of the affected population in the erection of

the structures. After the people concerned have

returned to their previous homes, these shelters

can be dismantled using simple tools, re-erected

at another location, rearranged for a different

purpose (animal stables, tool shed, etc.) or used

otherwise (building material or fuel).

The wooden parts are technically dried in drying

chambers. Thus, wood-boring insects or infestati-

on during transportation to the site is prevented.

Apart from the provision of wooden structures to

replace tents, a range of standardized timber and

derived timber products can be used to erect mul-

tifunctional buildings. Interior dimensions, clear

spans and interconnecting options are optimized

for potential uses as meeting halls, hospital wards,

schools, nursery schools or similar institutions. The

same basic principles apply in terms of materials,

simplicity of construction, reusability or possible

alternative uses as for the tent replacement

structure described earlier.
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7.1 Shelter

7.1.1 Fundamentals of Design

The basic model consists of a one-story rectangle

with a pitched roof. A wooden beam structure,

enhanced with regard to weight and strength,

which is derived from the classic framework con-

struction, forms the skeleton of the unit’s floor

(optional), walls, and roof. It consists of pre-cut

longitudinal booms (= length of building), beams

positioned at right angles to them as well as 

diagonal braces (see Picture 19). This way it is

possible to attain small timber cross sections, 

increased strength values, less timber consumpti-

on and a low transportation weight.

If adequate stationary bracing in the ground is

not possible, exterior corners of the building are

additionally secured with taut ropes as is done

with tents. The diagonal braces in the unit’s floor,

walls and roof also serve as bracing purposes.

Thus, horizontal forces caused by wind and

earthquakes (for one-story buildings) can be to-

lerated. If necessary, the structure can be tempo-

rarily secured by weighing down the floor using

simple methods.

The outer walls and the roof of the basic model

are covered with a permeable, yet water-repel-

lent, tarpaulin. Openings for windows and doors

are not specified in the kits. Windows and doors

can – depending on the site’s conditions (directi-

on of wind, sandstorms, rain, insulation) – be 

inserted into any one of framework’s openings

(see Picture 20).

7_Types of Buildings

Picture 19:  Basic type of shelter with floor unit and
roof covering

Picture 20:  Shelter, units connected in longitudinal direction
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7.1.2 Technical Data

Exterior dimensions (l x w): 580 cm x 380 cm

Interior height of building: 200–240 cm

Interior space: 20,5 m2

Interior capacity: 45,50 m3

Quantity of timber,

walls and roof: 175 running meters = 0,78 m3

Quantity of timber, floor unit: 0,71 m3

Covering foil: 70 m2

Bracing, external corners: 4 pieces

Fasteners: nails, approx. 15 kg
(basic type, walls and roof)

Transport weight: 420–440 kg

Transport weight, floor unit: 350 kg

7.1.3 Add-on Models (optional)

To modify and improve the standard unit, 

optional add-on models are available. A selection

of these is shown below.

Add-on Model – Floor Unit

Floor grating including rough boarding. If need-

ed, this add-on model should be delivered at the

same time as the main system. Alternatively, the

floor unit can be assembled separately, and the

assembled main structure can then be mounted

on top of it.

Add-on Model – Structural Components

Includes 1 door, either obscured or partially

transparent, and 2 windows. Width of elements

corresponds to framework dimensions of the ba-

sic model. Door handles and locks as well as fas-

teners are included.

Add-on Model – Winter Package

Heat insulation for floor, walls and roof. Con-

struction foil with a vaporizing effect as well as an

interior wooden lining consisting of groove-and-

tongue boards are included.

Add-on Model – Roof

Roof boards and additional roof covering, vario-

us types are available. Connectors are included.

Simple and effective devices are available for

channelling water, such as using boards placed in

longitudinal directions of the building to replace

gutters.

Add-on Model – Wall 

Vertical forms for longitudinal and diagonal

walls. Connectors are included. Due to the

structural connection at the top of this model, it

is only recommended when used in combination

with the roof model. 

Add-on Model – Heating

Simple wood-burning stove with flue tube. As-

sembly parts and non-flammable insulation for

outer wall completion are included.

Picture 21:  Shelter, units connected in longitudinal and 
crosswise directions



7.2 Multifunctional Buildings

7.2.1 Fundamentals of Design

This multifunctional building in rectangular form

with a gable roof is designed for use in centrally

developed areas in disaster regions. Models with

an interior surface of approx. 52 m2 can be con-

nected to each other and used for school pur-

poses, administrative offices, hospital wards,

houses of worship, etc. The building has a single

floor unit with integrated brackets that are dri-

ven into the ground. In addition to this, ductile

brackets with pegs are provided.

If possible, component parts for the floor, walls

and roof should be transported to the construc-

tion site in the form of prefabricated wooden

framework elements. The numbered parts are

assembled by simply joining them with screws.

Assembly may take one to two working days. 

Exterior parts of the floor, walls and roof are pro-

vided with insulation. The floor consists of a ro-

bust wooden substructure and a solid layer made

of plastic, which can be wiped clean. 

The interior of the wall system consists of diago-

nal boards made of derived timber products and

acts as support for the building. Moreover, it can

be used as a brace to fix or suspend single ob-

jects and/or equipment. Walls are delivered with-

out cut-outs/openings for fittings and glass ele-

ments. Thus, customizing is possible. 

If necessary, recutting of components, windows
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Picture 22:  Basic type of 
wood skeleton, multifunctional building

or doors can be done on site using simple cutting

tools. 

Prefabricated wooden framework/panel compo-

nents can be produced efficiently by wooden

house construction firms with industrial or crafts-

man equipment. The prefabricated floor and

roof units are arranged at right angles to form a

central ridge in the middle of the building. Thus,

the dimensions and weight allow the building to

be erected by hand without using scaffolds or a

crane.

7.2.2 Technische Daten

Exterior dimensions (L x W): 1122 cm x 504 cm

Interior height of building: 230–252 cm

Interior space: approx. 52 m2

Interior capacity: 127 m3

Transport weight: approx. 5.300 kg

Transport weight,

component parts: max. 175 kg

Packing dimensions, wall and roof elements: 

Length x width x height: 2,55 m x 2,53 m x 2,94 m

Packing dimensions, floor elements: 

Length x width x height: 2,52 m x 1,87 m x 1,62 m
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8_Logistics and Organization

Emergency shelter for international relief efforts

are and will continue to be produced exclusively

on an as needed- and just-in-time basis, and will

mainly be transported by air to the disaster re-

gions. The disaster management team of the

German Red Cross gave a quantity of 5,000

tents as a supply estimate that must be deliver-

able within 3 to 5 days of the disaster. As for a

multifunctional building, 5 to 10 items must be

available for delivery within the same period of

time. 

In order to ensure economical production of

shelter and multifunctional building types with

sufficient production capacities at production fa-

cilities in Germany, an efficient network of wood

and building material suppliers, manufacturing

plants and transport carriers are required. This in

turn requires an office for coordinating and per-

forming the following three tasks:

• Creation and co-ordination of the network, 

including all technical, logistical and commer-

cial links

• Contact partner for government and non-gov-

ernment relief organizations in case of orders

and for answering questions regarding the

technical and/or logistical assistance in general

• Medium-term organization for training relief

volunteers and building contractors, and

placement of specialists for relief aid and 

reconstruction. Furthermore, for development

of timber constructions for disaster areas and

development of plans for efficient and sus-

tained promotion of timber construction dur-

ing the reconstruction phase.

This brochure deals with the technical and logis-

tical ideas behind the shelter and multifunctional

building types. For the planning and manufactur-

ing of prefabricated buildings, extensive and de-

tailed planning still remains to be done.

In a conclusive plan that takes into consideration

the acceptance of government and non-govern-

ment relief organizations as potential customers,

the following technical and logistical require-

ments must be met:

• Compliance with the Sphere standards as

much as possible

• Assembly instructions that are easy to under-

stand and illustrated with pictures (similar to

furniture assembly), maximum involvement of

the affected population with the assembly

work

• Enclosure or delivery of assembly tools

• Marking or numbering component parts and

packages for presorting on site

• Just-in-time production based on the required

quantities stated above

• Storing material lists, detailed plans and cut-

to-size data for manual and numerically con-

trolled manufacturing plants

• Raw material wood is delivered rough, techni-

cally dried (reduction of transport weight, en-

sures protection from live infestation with ani-

mal wood pests), sort criteria S10 according to

DIN 4074-1:2003-06 [3].

• Use timber cross sections that are customary in

trade and available in sufficient quantities at

defined stock locations

• Basic fasteners and connectors, corresponding

with each building type

• Possibility of integrating locally available build-

ing materials (e.g. straw, mud)

• Pre-sizing and pre-packaging parts for trans-

port in closed 20’ and 40’ containers

• Parts for shelter buildings can be transported

to the building site by using carts or pack 

animals

• Light weight parts for multifunctional build-

ings allow assembly without crane and scaf-

folds
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8.1 Logistics and Planning for the Delivery

of Emergency Shelter

Technical/structural preconditions:

• The cutting data and production scheduling

have been sent to the manufacturing plants,

thus they can be ordered at any time.

• Structural solutions are designed in such a way

that they consist of materials or timber cross

sections which is readily available and in stock

in sufficient quantities.

• Basic design without specialconnectors and

fasteners

• Rapid production in a few operational steps

Preconditions in the firms and plants:

• Mechanical equipment

• Sufficient dry production facilities (hall)

• Sufficient production capacity (staff)

• Stipulated fixed standard price per delivered

item

• The plants commit to delivering a predeter-

mined number of emergency shelters within a

few days of notification.

Preconditions for the suppliers:

• Sufficient storage capacity

• Sufficient transport capacity

• Suppliers agree to stockpile a stipulated quan-

tity of materials previously agreed upon on an

ongoing basis.

• Within one day of notification the material is

delivered to the timber construction firms.

Relief Organizations

Co-ordination Office:
Timber Construction

Timber Construction Firms
35 to 50 units

Suppliers

Immediatrly after occurrence of disaster
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Places order with Timber Construction
firms for production of items

Orders functional building and shelters

Invoices delivered units in each case

Invoices total delivery

Order Material

Deliver material
Invoice Material

Picture 23:  Potential organizational plan



The customer of the suppliers is the respective

timber construction firm, and invoices are 

addressed to them.

• The suppliers undertake transporting the 

material to the respective port/airport.

The network coordination team and its tasks:

• Coordination of members

• Acts as the contact partner for relief organi -

zations.

• Acts as a hotline for placing orders.

• Is a contractor of the relief organizations and a

customer of the timber construction companies.

Management and coordination of delivery of e-

mergency shelters:

• Management of methods of payment

• Creation and organization of the network

• Maintenance of contacts for relief organiza-

tions / fund-raising 

• Development of new or locally adapted timber

construction designs

• Further development of existing technical and

organizational plans

• Advises the relief organizations on timber con-

struction issues

• Placement of qualified timber construction

specialists for development aid and reconstruc-

tion

• Organization of training courses in timber con-

struction for relief volunteers
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Picture 24:  Building a children’s village in Algeria
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Three successful projects out of a multitude of

completed relief projects involving the erection

of temporary and permanent wooden buildings

after a disaster are presented below.  

9.1 “Farmers Helping Farmers” 

in the Balkans

The year 1992 in the Balkans marked the end of

the war in Croatia, which, apart from many mili-

tary and civil casualties, left many agricultural 

regions devastated. A German-Austrian private

entity founded the relief organization “Farmers

Helping Farmers”. Wood and monetary dona-

tions were used for the delivery and erection of

small single houses in particularly damaged 

areas.

The cost of materials for such a house (4 x 6 m,

one-story, attics usable as a bedroom, roof cover-

ing with bituminised felt, simple wooden frame-

work construction, heating with a simple wood-

burning stove) amounted to a total of 5,000 DM

in 1992, where the glass elements were obtained

on site, and straw from the region was used as

insulation material. All in all, approximately 750

houses had been erected by 2005. The total cost

per house meanwhile amounted to € 3,600 

according to the organizers, which included heat

insulation, roof tiles, glass elements, mineral

fiber insulation and erection by local small busi-

nesses.

Experiences:

This project is ongoing to this day, is regarded as

highly successful and was awarded a prize by

UNESCO in 2001. Although many of the destroy-

ed houses have been rebuilt, according to relief

organizers, many people, primarily the older ge-

neration, still remain – mainly because of

warmth and comfort – in the wooden houses

provided as shelter. Some of the wooden houses

have had additions such as verandas or sanitary

facilities added, while others were dismantled

and used for different purposes.

Building in timber was the predominant style in

Croatia hundreds of years ago. It was, however,

superseded by building in stone in the 20th cen-

tury. Therefore, many people were sceptics when

the first houses were delivered, but approval 

came as soon as the houses could be visited and

experiences were exchanged. This project is 

proof that an unknown or long forgotten build -

ing style can gain acceptance. The construction

9_References

Picture 27:  A shelter is erected on land with a 
destroyed residential building

Picture 26:  Mounting a wall

Picture 25:  Assembly of a floor unit
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system has meanwhile been taken over by regio-

nal businesses.

www.bhb.sbg.at

9.2 Children’s village in Algeria

After a serious earthquake, four wooden buildings

have been erected for the children’s village, 

Zemouri. They were financed by donations and

contributions made by a timber construction firm.

The timber was rough sawn at the plant, trans-

ported to Algeria, and buildings were subsequent-

ly pitched and completed on site with volunteer

assistance. 

The project could be carried out thanks to person-

al contacts of a senior forestry official and em -

ployees of a timber construction firm in Algeria.

Decision-makers could quickly be convinced of the

earthquake-resistant timber construction style and

supported both delivery and construction.

subcontracting industries.

Long-standing cooperation between the senior

technical college of Rosenheim and the University

of Bangkok was the key to the success of this

project. Following the tidal wave disaster, assis-

tance was offered and immediately accepted by

the Thai authorities. The fact that decision-ma-

king personnel in Thailand and in Germany perso-

nally knew each other, paved the way for the suc-

cessful execution of the project. The project

coordinator confirmed several times that the exis-

tence of networks and direct contact with decisi-

on-makers on site assured the successful imple-

mentation of the project. Technical details – such

as the question (often asked in Thailand) whether

the structural timber needed to be impregnated

to protect it from pest infestation – were quickly

pushed aside.

Further information on the use of timber in gene-

ral and building in timber in cases of disaster in

particular, as well as links to central Internet plat-

forms on disaster relief can be found online at:

www.informationsdienst-holz.de

www.infoholz.de

www.sheltercentre.org

www.sphereproject.org

www.dkkv.org

www.ifrc.org

Picture 29:  Thailand’s Prime Minister delivers a
speech while opening the Rosenheim Nursery School
in Bang Muang on December 26th, 2005

Picture 28: Inauguration of the children’s village, Zemouri  

9.3 Nursery school in Thailand

senior technical college of Rosenheim set up a

nursery school in Bang Nuan (province of Phang

Nga) in the wake of the tsunami disaster in 2004.

The project was financed by donations as well as

contributions made by timber construction- and
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