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Disclaimer:

The information and research results displayed in this
publication are indicative and intended to serve as mere
guidelines for the good usage of anchors in the Humanitarian
Shelter sector. The Intemational Federation of the Red Cross
and Red Crescent societies — Shefter Research Unit is in no
way responsible for any errors or omissions that may arise from
the use of this study.

Users of this study assume all risks and responsibilities. The
Intemational Federation of the Red Cross and Red Crescent
societies — Shelter Research Unit will not assume any liability
for damages, loss or claims, of any nature, including the death
or injury of persons or property damage, associated with the
use of or reliance upon information contained in this study.

© International Federation of Red Cross and Red
Crescent Societies, Geneva, 2018

Copies of all or part of this study may be made for
noncommercial use, providing the source is acknowledged
The IFRC would appreciate receiving details of its use.
Requests for commercial reproduction should be directed to
the IFRC at secretariat@ifrc.org.

The opinions and recommendations expressed in this study
do not necessarily represent the official policy of the IFRC or
of individual National Red Cross or Red Crescent Societies.
The designations and maps used do not imply the exprassion
n on the part of thentemational Federation or
ies conceming the legal status of a temitory or
of its authortties, All photos used in this study are copyright of
the IFRC unless otherwise indicated.

Photos: Daniel Ledesma/IFRC-SRU Bertrange — Luxembourg

IFRC- SRU

Headquarters

Cité Henri Dunant 10, L-8025
Bertrange, Luxembourg
Telephone: +352 27 55 — 8902
E-mail: ifrc-sru@croix-rouge.lu

P.O. Box 303

CH-1211 Geneva 19
Switzerland

Telephane: +41 22 730 4222
Telefax: +41 22 730 4200
E-malil: secretariat@ifrc.org
Web site: wwwiifrc.org
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Technical Specifications

The kit is designed for family distribution (base on 5 persons / family), one
kit per family. This kit includes tools and materials including framing and
cover.

Specifications

Refer to individual Product Specification Sheets on the Standard Product
Catalogue IFRC-ICRC;

https://itemscatalogue.redcross.int/water-and-habitat--6/shelter-and-
construction-materials--21/shelter-and-construction-kits--99/sahel-
shelter-kit--KRELSHEKO05.aspx

Code Description Qty

APACBAGPR09 SAC, plastique PE, pour gravats, 16
300x400x900mm S
Poteau, tube carré en acier 1.6mm, 4
S0XI0MIMXTBM et meeeseeene
Poteau, tube carré en acier 1.6mm, 6

EBUIPOSTST15  Poteau, tube carré en ac 2

- woxmoaaxm.mi
EHDWWIRETR151 ison, galvanisé, diam. 2

1,5 mm, 100m, rouleau

ETOONEELC12

ETOOPLIC2024
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Overview

1 Overview

West Africa has faced and continues to face frequent episodes of
population movement.

The National Societies of the Red Cross of West Africa are often called
upon to intervene at the frontline during each crisis. There is therefore a
need to equip them with shelter solutions designed in a participatory and
innovative way, upstream of the production of materials and integrative of
end-user perspectives.

This project aims at improving the living conditions of the displaced
populations, through the development and implementation of a
contextualized shelter solution. Different projects have been implemented
across this region, with more than 4000 adapted shelter kits distrubuted
across Burkina Faso, Mali and Niger to date.

The IFRC-SRU was asked to conduct a study to analyse and review the
current shelter solutions deployed. The overall objective of the IFRC-
SRU consultancy is to provide a basic technical review focused on the
standardisation of a reviewed shelter solution, with a focus on improving
the durability of the product, particularly during storage and warehousing.

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Final Comments

Reusability

The Sahel Shelter was designed with a “full cycle vision”, with the shelters
and their component parts being able to be reused and adapted over
time. The reutilization of all the materials is possible in order to create a
more durable or permanent shelter solution: metallic poles as lintel beams,
plastic mats as sleeping carpets, PVC pipes with shade nets or natural
fiber mats as a temporary structure.

The first shelters that were distributed after the Malian crisis showed
their appropriateness, when the displaced people dismantled them for
transportation as they returned to their homeland.
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 |dentification Matrix

3 Identification matrix
Organised by country

ID matrix of related shelter solutions implemented by LRC in the region

1 Sahel Shelter

Country: Burkina Faso Price: 139,721CFA
Year: 2013/14 (213,31Euros)
Units: 750 approx. Exchange rate used:

655 CFA =1 Euro

2 Case Peulh
Country:  Mali Price *: 106,500 CFA
Year: 2014-17 (162.60 Euros)
Units: 1413

(500 in the Exchange rate used:

655 CFA=1E
pipeline for 2017) .

3 Diffa Shelter

Country: Niger Price*: 527,000 CFA
Year: 2013-17 (80.45 Euros)
Units: 4000 in the

pipeline for 2017 Exchange rate used:

655 CFA = 1 Euro

*The price only includes structure and cladding without tarpaulin

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

To ensure the privacy of the users the walls in shade net have to be
in a double layer of shade net with a high percentage of opacity. As a
complementary measure, it is recommended to make the users aware of
the possibility of introducing additional interior layers.

The plastic mats used as the doors in the shelter have resisted 4 months
of exposure without losing integrity, but the durability of this material under
UV radiation will be less than the other components. It is recommended to
plan a substitution of this material for long-term operations.

Upgrades and user feedback

The users’ suggestions for future upgrades are a positive indicator about
the “transitional” capacities of this shelter solution. The users’ feedback
after 4 months of use is very positive with no negative comments. Having
upgraded the interior space with fabric to create two different spaces,
the improvements made to the shelters by the users themselves show
high the levels of acceptance present, and demonstrate the possibilities
of user-adaptability of this shelter solution.

The flood barrier kit has been upgraded with natural soil and exterior
drainage. The interior ground with a clean dry sand layer creates a friendly
ambience. Walls have been upgraded with semi-rigid panels of cane,
doors with wood panels and roof with dry straw as insulation for the hot
season. No termite attack was detected on any construction element in
4 months of use.

Operational

After 4 months of monitoring, the experience and feedback showed that
shelters could be implemented with good results. The Sahel Shelter in both
its warehouse and natural fiber versions provides an improved adaptability
within the Sahel context with positive operational impacts.
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IFRC - Shelter Research Unit and Luxembourg Red Cross IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Geographic Document Emergency Sahel Shelter 2017 Reviewed Design

b. QQOQWN—U—.—”O QOO:—.—._Q:.__ 7.7 Monitoring in real conditions & final comments
I _m.—”o_\_o ij—\_” mn O_ _ _JJm._”m The monitoring of constructed units was carried out to ensure adequate

quality, performance and user satisfaction of the shelter solution.Two
units were constructed in July 2017, with the SRU conducting a review

CRL history of shelter projects in the region four months later to evaluate the performance of the shelter under these
criteria.

The main objective of this monitoring process was to verify the durability,
overall performance and user acceptation of the proposed shelter solution
after exposure to real contextual conditions.

Structure

The structure appears stable and with no changes after the monitoring
process. The model with wood is free of termite attacks. No degradation

TR .m.nm...ﬁ_._bn. |

- bll.!l

ho__[...qry._.siir. =71
o .

Sahara desert
Sahel Band (Arid / Steppe / hot)
Tropical / Savannah / Hot

T Tropical / Humid/ Hot

Burkina Faso Sahel Shelter 2017 Warehouse version after 4 months of use
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IFRC - Shelter Research Unit and Luxembourg Red Cross IFRC - Shelter Research Unit and Luxembourg Red Cross

Emergency Sahel Shelter 2017 Geographic Document Emergency Sahel Shelter 2017 Reviewed Design
Comparative matrix Sahel Shelter 2017 Natural Fibre Version
Material Dimension U/shelter Mu:_._w% rice CFA
LT YN N Dl B Metallic Post* (30x30mm>1.3m)  Unit 4 1312 5348
Emergency Shelter ~ Sahel Shelter Case Peulh Post* (30x30mm>2.1m) Unit 6 L 2118 l_mwo.m...
Kit Post* (30x30mm>2.5m) Un 2 2522 5044
Year 2016/17 2013/14 2016/17 PVC tube 32mm 24 2000 48000
Wire metallic roll (min 3kg) Unit 2 1000 2000
Target price 100 Euros 300 Euros 150 Euros
Subtotal Stru 73000
Construction time 4hrs-1 day 1-3 days 1-3 days
- Natural fibre mats (1.2 x 2.2m)"* 26 1250 32500
Target durability 8 months 18 months 12 months Tarpaulin (4 x 6m) 2 9000 18000
) Nylon roPE (@4mm) 1 3500 3500
Emajocm:._@ O\ﬁ »—OO@\O ng mog TEFEPLE WA PPTTITER TPT it 4448 b 8 bbbt b b4
Plastic mat - doors (1.2x2.2) 16 600 9600
Warehouse time > 1 year 1 year 1 year Thread & sewing needle 1 850 850
2l Cladding and Roofing 350
FYom m— I Plastic sacks (30x40x90m) Unit 16 350
Diffa Shelter Emergency Sahel lood Kit
) Shelter 2017 Grand total CFA 142450
Year 2013717 201 u|.... Giand total Euro (655 CFA = 1 Ero) 217°€
Target price 80 Euros 200 Euros
Construction time 1 day 6-8 hours Note: * 2 needles + 1 roll of 1mm nylon rope
** Interior partition can be added:
Target durability 6 months >18 months Vegetal Mat 4 units = 5000CFA
Warehousing % 25% 100%
Warehouse time <1 year 3 years
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IFRG - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Comparative Analysis

Analysis of collected data

Price per model and kit (CFA)

200,000
i 171,907 CFA
160,000 26,186
140,000 2
120,000 83596 106,500 CFA
100,000 .
80,000
60,000
40,000
20,000
0

52,700 CFA

o
=

Sahel Shelter Case Peulh Diffa
= Structure = Flood * Cladding » Shade Nets

In order to facilitate the analysis, we have divided the shelter into functional
kits (structure, cladding, flood and shade net).

Omission of tarpaulin from analysis; each shelter solution has a different
use of the tarpaulin according to the implementation system (donations,
favourable price or bought in the local market). To have a consistent
parameter of comparison the tarpaulin was omitted from the comparison.

Initial findings

The most expensive model was the Sahel Shelter (Burkina Faso), while the
cheapest was the Diffa Shelter (Niger), costing only 30% of the total price
of the first one.

Increasing consistency of comparison variables: As the models used
in Niger and Mali only have 2 components, Structure and Cladding, the
following graph removed the Flood and Shade Net from the data to provide
a more consistent comparison between the shelters.

IFAC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

Sahel Shelter 2017 Warehouse version — Full kit

The concept of the proposed Sahel kit offers the possibility to distribute
a combination of complete solutions that can be complemented by
additional kits according to the specific needs and situations. In addition,
the total weight of one basic shelter kit is 75kg and can be distributed in
two packages for easy transportation.

Furthermore, this kit conception facilitates the distribution, in logical phases
of the building the construction process and the seasonal requirements
(rain proofing, flood-protection, shading).

The following table presents the cost of the separate kits and the complete
shelter, using the best value for money prices for 1 prototype and from
local suppliers in Ouagadougou, Burkina Faso (as of 2017.07).
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Comparative Analysis

Findings
Price

The graphs illustrate the significant price variations found between the
shelter types. The Sahel Shelter (Burkina Faso) is the most expensive of
the 3 models, costing 139,721 CFA, while the cheapest is the Diffa Shelter
(Niger), costing 52,700 CFA, 40% of the price.

The component which exhibits the greatest fluctuation in price between
shelters is the cladding system, with the cladding for the Diffa Shelter
(Niger) costing just over 25% of the price of the structure of the Sahel
Shelter (Burkina Faso).

The Structure component of the shelters shows less variation in price, with
the structure of the Sahel Shelter and Case Peulh sheiter costing a similar
amount, though still nearly twice the amount of the structure of the Diffa
shelter.

Durability

The graphs show that there are some significant variations in the expected
durability of the different shelter types. The Sahel Shelter is expected to
last the longest at 18 months while the Diffa Shelter has the shortest
lifespan at just 6 months, a significant difference of 12 months. The Case
Peulh shelter has a lifespan of 12 months, which is double the one of the
Diffa Shelter, but just 66% of the lifespan of the Sahel Shelter.

It can be seen that in these three models, the price of the structure has a
direct correlation with the expected durability of the shelter, whereby the
more expensive the shelters exhibit the longer life-spans. Furthermore, the
extended lifespan of the Sahe!l Shelter (Burkina Faso) over the Case Peulh
Shelter yet the similar structure costs suggest that the more expensive
cladding in this case has contributed to a greater longevity of the shelter.

IFRG - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

Inner partition

Allowing adaptation based on the feedback from the users, the shelter
solution should allow the them to make one or more interior partitions
to meet their needs for the space. The distribution of the inner space in
the shelter can easily provide the opportunity to divide the shelter into 1,
2 or 3 interior spaces. Proposed solution for this interior partition: using
the same plastic mats and or natural fiber mats attached to the structure.
Alternatively, a fabric is a good option to make the interior divisions.

Proposed interior
partition closed

Interior view with
mosquito net
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IFRC - Shelter Research Unit and Luxembourg Red Cross

Emergency Sahel Shelter 2017 Comparative Analysis

Analysis of collected data

Close to 1 means that the Shelter solution presents a response to solve

the problem identified

Close to 0 means that the Shelter solution does not present any

response to solve the identified problem

Improvements per solution

Termite Attack

Thermal -
Comfort Durability
Flood Price
Structure
resistance
Findings

Flood resilience

™ Sahel Shelter
(Burkina Faso)

W Case Peulh
(Mali)

@ Diffa Shelter
(Niger)

The Sahel Shelter solution implemented in Burkina Faso is the only one
that provides a response to the flood during the rainy season.

Thermal comfort

The Sahel Shelter is also the only model which improves the thermal

comfort for the users.

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

7.4 Additional kits that could be used in this shelter

Flood protection

The proposed solution is a barrier with sand bags positioned around the
perimeter of the shelter. The bags are made from plastic sacks (50 x 90cm)
available in the local market. They are cut in half and sewn by hand to form
tubes of 25cm x 90cm and finally filled with sand (or available soil) from the
site. The plastic bags have to be placed inside the shelter to protect the
plastic from the UV radiation and hold down the shade net walls. A very
simple and cost effective solution that works well.

#  Physical barrier to
avoid water from the
ground inside the
shelterproofing

Plastic bags cut in half
and stitched




'so)s160| pajejes pue suoljesedo aininy 104
Aupqixe)) ‘eoud Jo swiey uj s)jeusq apiaoid pjnoo saAloalqo uo Buipusdsp
WioJ} paloesIqns Jo O} Pappe aq ued 1Byl ¥ paloje) e jo 1deouod ey

uoIsnjouo)

‘Aupgelnp Jsyays Buiseaioul Ul 8jol JuepIodw Ue SBY SS|QRIBA 9584}
1suiebe uonosioid yey) 15966ns pjnoo uoie|RLI0D 108IP SIY| "Passalppe
8Je S8|qELA 9S8Y] JO Y10 a18ym Uaas AjjIqe.np isaybiy ayy yum ‘spooy
pue S)oBlE 9}jWIS) O) JUSHISA) aJB YOIYm 3soy} ose ale (ynad asen
pue Js)Bys [eyes) Aljiqesnp ul 3seybly sieyeys eyl jey) uses oq ueo jj
Anqesnp oy uoiejey

‘Aujiqesnp paosnpas yum Inqg uonessdo sjeoas-abie| e 4oy asuodsal
olwouode ajenbape sy} sapiroid 1By eyYig 8yl jo aoud peonpas ay)

20ud
*s|10s Apues u| 8ouBlsISal ||BJaAO 8y} Buiroidun aoaid

Bunoyoue jeuoippe ue o) doeds B ynm saqn] Jlj|ejew 19A0 pauoddns
‘2oue)siSal [BIN1ONJ)S [RUOIYIPPE SEY ([BJAl Ul Pasn ainjonuis Ynad ase) ayl
Qoue)s|sal [BINJONIS

‘Jou sa0p J9Y8ys Blia

ay} aiym ‘syoepe a)wi) jsuebe uonnjos aAnoays ue apiaoid BN pue

ose eupung ul pajuswa|dw| s18)|aUs Yinag 9SBD pue Jejleysg |ayes syl

9DUE)SISAI YOBNE S)ULIS|

sisAleuy sanesedwo) 2102 Jeyeys [eyes Asuabiowg
sS04 pey BinoquiexiT] puB JUN YasessSY JBHEYS - DU

R

Buyooud Jeyem aunsus o3 bupesys
anseld sy ul ssjoy Buipioay

sajod
olllejaw ay) Jo Led woljog sy} 0}
paxy Bunesys onseld Aurend Du4|

‘uosess Aulel ay) Buunp spuim pue surel [eiee)
1suiebe uoiosioud elixs sapiroid uonnjos siy | sjulod INOY 1B 8inons ay)
Jo ped Jamo| 8y} 0} paloyoUE PUE SPUS UOYS SU} JOAC UMOP pa|nd SI 198ys
olise|d ey ‘@louuayUNg "SISUIOD { BUY) 1B 2INJONUIS Jayeys ay) 0 Ajjoalp
1 X1} pue saAe| oyseld ay) uoisus) pue umop [Ind o} pasn si adoi siy) “edo
UOJAU WiW | B yum Weaq [S1ul| 8y} O} paydyis ale sepis uinedie) sy “adol
uojfu wwiy B yum paxy si unedie) syj "uinedie} HY-| PIBPUBIS GXp 2
o ‘jjos & wouy unedie) wQL X Wy suo o} paonpal S| 18Ae| SIy] “sjepow
Js)ays oM} 8y} JO} BWeS 8U1 S| swop ay} jo Jake| Buippe|d Jousixs ay

JaAe| JB1n0 - Buippe|o swog

ubiseq pamainey /10g J9HeYS |oyes Aouabiawig
$S010) pey BinoquiexnT pue pun yoessey JBLPYS - WAl



IFAC - Sheilter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Comparative Analysis

5.3 Used Items and Warehousing
Description and general conditions

Basic comparison of the different materials in the Sahel Shelter kits under
a logistics parameter to evaluate the warehouse possibilities.

The SRU-PM in collaboration with the field Technical Officer document,
compare and evaluate the information based in the description,
implementation and feedback about the use of the shelters.

Approach

In close collaboration with the local actors, the Technical officer collects
the needed information to identify the current compositions of the kits
(countries). As a basic logistic component, every single material is
considered separately (e.g. If we have 10 different dimensions of eucalyptus
wood we will have 10 different items).

Values to collect
List of materials per shelter solution and interviews with the local actors

Analysis of collected data

In the Sahel shelter kit (Burkina Faso) we have a difference between the
items with additional kits because “ltems with additional kit” include the
flood kit and the shade net kit. For a fair comparison with the other shelters,
we have removed these items. All comments are related to the items for
comparison {excluding Tarpaulin, flood kit and shade net kit).

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

The colourful interior of
the warehouse version

Natural fiber version,
with natural fiber mats as
the dome’s first layer
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Comparative Analysis

5.4 Expected shelf-life of single items
Description and general conditions

Basic comparison of the different materials in the Shelter kits under a
Logistics parameter to evaluate the warehouse possibilities.

The SRU-PM in collaboration with the field Technical Officer document,
compare and evaluate the information based on the description,
implementation and feedback on the use of the shelters.

Approach

In close collaboration with the local actors, the Technical officer collects
the needed information to identify the current compositions of the kits. As
a basic logistic component, every single material is considered separately
(e.g. If we have 10 different dimensions of eucalyptus wood we will have
10 different items).

The warehousing criterion take into account normal warehouse conditions
(safe, dry, clean and well ventilated) and the possibility of the materials
being attacked by animals or deteriorating through time. In addition, we
considered that the wood has to be “green” to be used in the shelter
construction. Therefore, it is not a material that can be stored in a
warehouse.

Values to collect

List of materials per shelter solution

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

7.3 Cladding system
Vertical cladding

Sahel Shelter warehouse version:

For the walls, we use a double layer of shade net (opacity min 70%). On
the long side of the shelter, the shade net is attached directly to the “lintel-
beam” with a continuous cable. On the short sides of the shelter, the
shade net is also tied vertically to the corner poles. On the longer side, the
shade net is sewn vertically to the poles with individual stitches made with
metallic wire which allows it to be rolled up for ventilation.

Sahel Shelter natural fiber version:

The walls are made using 12 natural fiber mats of 120 x 220cm directly
stitched onto the shelter structure. The mat is stitched directly over the
lintel-beams, bracing arches and metallic poles. Please notice that the
stitch can be done with metallic wire and/or 1mm rope.

“Warehouse” version with walls in double layer of shade net
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IFRG - Shelter Research Unit and Lixembourg Red Cross
Emergency Sahel Shelter 2017 Comparative Analysis

could not be stored in a warehouse for long periods of time. In the case of
using timber, the alternative could be mid/long term agreements with local
producers to ensure local availability of a fresh supply, such as in the form
of plantations.

Other materials like Nylon rope, plastics, or metallic tubes appear as the
most durable solution in terms of expected life span in storage conditions.
For a 100% storable solution, this could be the strategy to follow.

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

Bracing

The reduction of different structural elements required for additional
measures to ensure stability of the structure. One such measure was an
arch system was introduced in the perimeter as a complement of the
dome structure.

In addition, one horizontal bar can be included at 30cm over the ground
level all around the perimeter for additional stabilisation. The used material
is the same PVC (d=32mm) fixed with metal wire on the poles and perimeter
arches.

Arches to improve the structural U-shaped bracing elements on the
resistance between poles short side of of the shelter
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Sahel Shelter warehouse version, Burkina Faso, after four months of normal use.

a 100% storable solution, the use of non-organic materials is the best
strategy to follow. Operationally a combination of the different solutions
is the suggested strategy. In this sense, it will be possible to respond to
future emergencies in the short term, and the mid/long term by using
natural fiber carpets provided by local suppliers.

Climatic appropriateness

The analysis of the climatic and geographic context illustrates that there
are no standard shelter solutions that allow a worldwide response. The
need of a contextualized shelter becomes more and more necessary to
provide an adequate shelter response. Therefore giving the basic concept
guidelines of a shelter kit solution that provide an emergency response for
a specific context could be the base for future responses.

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

Metallic piece on the foot of the pole —  The central poles are higher to increase
improving resistance in soft soil the internal space

Dome structure

The design includes a dome form for the roof shape, with the geometry
created through arches attached in a rectangular perimeter over the poles’
heads. Using diagonals and triangulations with this structural layout, the
resistance and rigidity of the entire system is improved as well as efficiency
in material usage. The chosen material is PVC (d=32mm) commonly used
in the region for black water conduction. With the inclusion of this material
the warehousing time will increase up to 3 years, the risk of termite attack
will disappear and the expected durability of the shelter structure will be
more than 12 months. Furthermore, the experience in Burkina Faso, Niger
and Senegal shows that the users appreciate the material and the shelter
remains stable and with no changes for the last 4 months.
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IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

In addition, due to the operational conditions in the field, we worked on two
prototypes with the same structure and form but with different cladding
materials in order to respond to specific demands.

The cladding materials of the first shelter were selected focussing on the
warehouse time and durability, with the intention of developing a shelter
solution that can be 100% prepositioned in warehouses, to allow readiness
for rapid deployment in case of an emergency.

For the second shelter, consideration was given for the mid-term as well
as immediate response. We used organic materials, notably the natural
fiber mats that are very well known in the Sahel region and currently used
in several shelter operations with good results.

With these two prototypes, we show the flexibility of the proposed regional
solution: it can be deployed fast as a prepositioned shelter and it can also
be used as a shelter solution for a mid to long-term operation with local
materials that cannot be kept in storage for a long duration.

7.2 Kit structure
Foundation plan and marking-out process

The proposed dimension for the Shelter is 6,50m x 3,40m with a total
surface area of 22.10m2 covered surface (4.42 m2 per person for a family
of 5 - Sphere Standard 3,5m2 per person).

The rationalisation and standardisation of the dimensions of the shelter
also facilitates the marking-out process. Designing the shelter in a
manner to allow the use of basic methods such as “3,4,5” or metallic
construction square (bevel) would facilitate this process, and minimise
measurement errors which could compromise the quality of construction.

IFRC - Shelter Research Unit and Luxembourg Red Cross
Emergency Sahel Shelter 2017 Reviewed Design

A reduced number of poles consequently also means a reduced number
of excavations. Furthermore, with the measures undertaken to stabilise
the structure and make it more self-supporting, the depth of the new
excavation will will be max 40cm for each pole (min. 25cm). Additional
measures may be necessary to ensure the structural stability depending
on the soil type and shelter exposition to the wind pressure.

Marking-out process on protoype shelter
Poles (walls)

The benefits of using metal poles are: improving the structural resistance,
increasing durability; long warehousing life and (based on the experience)
avoiding the possibility of termite infestation. The poles are metal tubes
with a minimum section of 30 x 30mm or @=40mm; e>1,5mm.

The height of the central poles is set to 2,20m (2,50m in total), the height of
the corner poles is 1m (1,30m total) and the height of the perimeter poles
is up to 1,80m (2,10m in total). The head of the pole finishes in a U-shape




